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THE META^JLRGV OF STEEL , 

Uhe Metallurgy of Steel By F W. Harbord/^ 
A R S M , F l.C, With a Section on the Mechanical I 
Treatment of Steel by J W Hall, A M InstC E 
Pp, xxiv+758 (London Charles Griffin and Co , 1 
Ltd ) Price 25s net. 

A PONDEROUS volume, ^ profusely illustrated, 
aboundinf^;- in detail, probably the best yet pub- , 


' The suinewhat sensational Talbot process is carefully 
considered with the author’s special facilities for exact 
^ f&iowlcdge in this matter The chapter on steel cast- 
ing's IS disappointing, and will serve to illustrate the 
feeling mentioned above Few wi^ admit that the 
beneficial effoct of silicon nnd manganejij^ on castings 
IS due to th^ir removing oxidising gases, or that 
aluminipm in the quantities used increases the fluidity 
or removes the dissolved oxide of iron The statement 
that annealing hard castings counteriicts their tendency 
to fl> when cooling js obscure, while the full 
table tof ProL Arnold's rece^it results on castings is 
given 'Vithout any warning that these rcsultG^are the 
basis of a research senes, and that the Steels arc npt 


j fished on the whole lubjec^yeifi little disappointing 

for, though necessarily td a^lacgc extent a compilation, I suitablc^ior commercial wprk, a pom tv most clearly 
It lacks more than need be that personal touch of the | staged* in the original The weight of ^^fi Arnold's 
author in selection and presentation which the student authority on practical matters, dombinM cwith the 


so much appreciates Such is the feeling left by a 
careful reading of the work The subject is taken in 
four parts — (i) the manufacture of (2) rehcat- 

ing , (3) the mechanical treatment of steel j (4) finished 
^tcel It inspires confidence that the, author as .1 
metallurgist has induced the well known melallurgicnl 
engineer, Mr J W to write p&rt ui , and to 

join with him in the chafler on t^tieating 

The Bessemer processes, acid and basic, and all iheir 
modlflcations are very well described, ^nd illustrations 
of various historically interesting as well as typical 
modem forms of converter are given, in many cases as 
working drawings with dimensions The small con- 
verters for si^face blowing have a special chapter to 
themselves, and the best known forms are descnbcd 
It is well that it is so, for they bid fair to revive a little 
the fading glories of the Bessemer process by their 
Sfuitability for the making of steel for castings. 

The general scheme adopted is to describe the 
apparatus, then the process, next the reactions of the 
process, and lastly the thermochemistry, a method 
which involves some repetition but makes reference 
^a^yr The open hearth 1$ siimilarly treated^ such 
special tnmaces as the Siem^s new form, the Qs||ip- 
beU, amt the Wellman tilting furnaces being illustrated 
In gmt detail by means of folding plates. 
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relative space takpn uo by the table, w^ill certainly 
,tend to 4j[)islead the stuc^t here, The^chapter finishes 
uith three tables of three, two and two tests' resfi$;^ 
lively, showing the effect of anaeahng, &c , yet from 
a remark m the text, the last two appear 'to be 
forgings 

The chapter on crucible steel jp difficult to estimate, 
as to anyone acquainted with the innermost worl^ingb 
of the old crucible bCeel trade, w'lth its meagre litera- 
ture, It ^15 almost impossible to judge as to how much 
a writer nftjght reasonably be expected to know To 
the general reader It will be sufficiently interesting, 
wdhie the beginner in a works could point out many 
flaws< On entering the gate on a morning the author 
would find that blister bar is not ** cut up,” but broken 
with a hand hammer, giving out quite a musical series 
of notes as the bars become shorter. The crucible 
shown would be difficult of manipulation by the 
teerpci’j Ibe real,*' Sheffield pot " having a well ij[e- 
5igitfl|ft and quite artistic shape. The sulphur does in- 
efeass^Tn melting, and a careful watch must be kyt 
on the qqality of the coke, or the rise will be serious, 
even in high carbon steels, where the carbon, accord- 
ing to the author, expels the sulphur, which somehow 
in praccfce It jlpils to do. The increase of phosphorus, 
if any» is not detected in ordinary working 
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In part ui , on the" mechanical treatment of steel, by 
Mr ) W Hall, the excursions into theoretical matters 
of pure mctallurfry are not always happy, but the other 
parts arc treated as one would expect from an engineer 
of his enthusiasm and experience The development of 
Various tvpes of nulls, examples of modem plant, forg- 
ing by the hammer and by the press, all seem excel- ^ 
lentiv treated, while the case for apd against fluid com- 
pressioii js made very clear Several Sheffield firms, 
however, make high speed steels, generally acknow- 
ledged to be much more than “ nearly equal to those 
nr Bethlehem ” 

Part IV , by Mr. Harbord, on finished steel, treats 
of the metal steel itself, its mechanical properties, the 
relational of iron and carbon, influence of other 
elements, effect of heat 'treatment, and (he micro- 
^Lopjcal examination of steel Mechanical testing 
makes a good chapter, but \^hy use the erroneous 
term “ tensile strain ” instead of “ maximum 
stress "? 

To the chapter on iron and carbon many vtill eagerly 
turn, beiriuse of the paramount importance of the sub- 
ject in everyday work, its great historical interest, and 
it may be also because of recent lontroversy Perhaps, 
therefore, one experts too much, but it tnust be con- 
fessed that the author does not seem ttf^havc risen to 
the occasion, and gives only a not too excellent compila- 
tion where one espetled a sorting out and a grappling 
with the question The well known diamond and iron 
in vatuo ixperiment Hi taken as proof that carbon 
can be transferred to iron without the intervention of 
gas, wpcrcas it is now well known that steel which 
has ceased to give off gas even at 1000“ C will gm 
oflf more if heated to 1200° C After a description of 
temper (pr aqnealing) pirbon, " the existence of this 
forwi of carboh has not been confirmed by other in- 
vesitigators " is a rather startling statement The re- 
search on *' The Influence Of Carbon on Iron,” pub- 
lished b} Prof Arnold m 1895, and acknowledged by | 
all to be ri classic, is quoted, and with it some recent 
w'ork of the author’s own which only seems to obscure 
the subject The author hardly deals fairly with his 
readers m withholding the tests of liis steels as re- 
ceived, and the hrst three are given here (see sixth 
report Alloys Research Committee) side by side with 
ordinary commercial samples taken at random It 
W'ill be tlear that they arc a very undesirable senes as 
q basis for such a research The three numbers re- 
present maximum stress in tons per square inch, 
elongation per cent on two inches, and reduction of 
area per cent respectively , — 

Haibord 3^ 30 35 I llsfbord , 33 11 25 

Commercial 30 30 60 I Commercial 35 28 47 

Hkfbord 31 13 30 | Harbord 37 63 19 

* 

The author seems almost alone at the presoQt date 
i|i the opinion that ” hardening carbon I9 possibly 
merely free carbon dissolved in iron,” as even Stans- 
field, Osmond and Stead all favour the idea of carbide 
dissolved in iron, and the author ought to have told 
his readers this^ He also says that thd cacljbn theory 
does not explain the critical points. in pure iron and 
NO.' 1801, VOL. 70] 


loss of magnetism, but surely he must know that the 
main function of the carbon theory is to explain the 
hardening of steel. He is hardly up to date on eome 
important matters, as he takes Arnold’s mere sugges- 
tion of long ago as to Ar^, and leaves the student to 
think that>ihis is the present well defined position, 
whereas both sides are agreed as to Ar^ being the real 
carbon change point, and to carbonists it represents the 
formation or decomposition of a substance correspond- 
ing to the formula All are agreed also that the 

purest iron shows Ar, and Arj,, and Prof Arnold’s 
theory with regard to Ar^ is quite sufficient to account 
for the disappearance of magnetism The author 
should rmember that the serious question is this, 
“ Docs a flint hard allotropic iron exist? ” The allo- 
tropists are more happy than the carbonists in that 
they have a crisp explanation for Ar^,, if the use of 
another Greek letter as a prefix can be said to give 
satisfaction to any practical worker in the field ITie 
solution theory is given in detail, but the author wisely 
dismisses the application of the pha^e rule to the 
problems of steel by reference to original papers, and 
the student who endeavours to follow these 15 in need 
of sympathy if he be well acquainted with the known 
facts 

Tlje extremely difficult subject of the influence of 
various elements on steels is well considered, but the 
author implies that Le Chatelier was the pioneer m 
our knowledge of sulphide in steel, while everyone 
should know that that honour belongs to Prof Arnold. 
Heat treatment of steel is discussed in twenty-seven 
pages, and the Inst chapter deals with the mKroscopical 
examination of steel, and several methods of prepar- 
ation and etching are well described, but Fig 448 
should either be altered to suit opaque objects or 
removed. 

The volume closes with 100 photomicrographs, four 
useful appendices, and a good index The structures 
shown in ,«ev^ral of the photomicrographs are not in 
accord wllji the writer’s experience, but that might be 
due to abnormal crystallisation m the original steels, 
which seem to be identical with those used for the 
sixth report already mentioned Several errors have 
been noted, but there is only room to indicate a few 
as examples — ^p 53, ** wild metal which pipes in the 
moulds ”, p'fOi, incorrect definition of a heat unit, 
p 227, the hardening power of liquids is said to be a 
function of their specific heats, whereas their conduc- 
tivities are more important, as witness mercury 
compared with water; ” microphotograph ” all 
through the work instead of photomicrograph. 
On p 680 o 8 carbon steel is indicated as 
saturated, while on p 681 it is 09, and the footnote 
to p 684, ” The latest research has shown that it 
should be 09,” mves a wrong impression It had no 
, need to be shown after 1895, as Arnold made it quite 
clear then, and others, perhaps working on impure 
steels, claimed o 8, but now they have seen their error 
and 09 IS accepted almost universally, On the whole, 
however, the book is to be recommended as the best 
avatfable on the metallurgy of steel 
I A. McWiluau. 
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Trout Ftshtng, By W Earl HodR-wn Pp Kvm + 
ay6, (London A and C Black, 1904.) Price 
js 6d net 

Fishing Holidays By Stephen Gwvnn Pp 1x4-299 
(London ' MacniiKnn and Co , I.td , 1904 ) Fricp 
ys 6d ^nct 

An Angler's Year, By Charles S Patterson Pp 
Xil + T92 (London \V R Russell and Co , Ltd , 
n d ) Price 2\, 6d 

T he first two of these books are not in any sense 
books of rrfert'nce or R-uides for the inRler, Mr 
Gwynn rrankl> static that his objott is not instruction 
but amusement, but it is no R^round of complaint that 
the former as well as the latter is to be found m his 
descriptions of his fishinR^ holidays Mr Hod(f- 
son’fc IS a pleasantly trivial book, inierestinj^ as R’lvinR’ 
the views of an cKperKoied fisherman 011 many points, 
but no more instructive, m fact, than Mr (iwynn’s 
in intention 'J he former is at his best when destrib- 
inR* matters of his own observation, “ the \\ hustler ” 
would take a lot of bealiOR as a piece of pure narrative, 
and IS almost on a level with Mr Gwvnn’s best, it 
calls for equal admiration in the viROur vMth which 
an almost Homeric battle is described, 'ind the delicacy 
with which a veil is drawm over the undignified end of 
a noble fish, but it is scarcely possible to extend this 
admiration to the deliratv with which twenty-one of 
the author’s friends and a daily newspaper are veiled 
in the obscurity of initialled dashes, which are fre- 
quently inadequate as a disRuise and always typo- 
Rraphicnllv unsi^hth 

Mr HodR'son deserves R-reat praise for his effort 
to fijfure adequate Iv m colours a senes of trout 
flics, and the result is really ver\ pleasmR, we wish 
we could add really successful, but it seems vrr\ 
doubtful whether the thn*e-coltmr process is suited to 
this class of work, the reds, and especially the clarets, 
are not satisfactory, and a rompiinson of the diffc'rcnt 
representations g-iven of, e ^1; , the cuw-dunR*, olive dun, 
fjr black pnat seems to show' that sufficient accuriicv 
for work of this nature cannot be obtained by the 
process employed The excellent reproduction of a 
picture of a group of brown trout given as a frontis- 
piece may almost serve as a contrast to the figures of 
flies to show the class of subjects well and ill suited 
for illustration by this method It would have been 
interesting to have had more explanation in the book 
itself of the flics figured and the rpTsons for their 
selection, especially from so ardent an advocate of the 
wet fly as Mr Hodgson 

Mr Gwynn 's book is most delightful, we have read 
much of it before m various periodicals, but nothing 
Js lost in reading it again in book form, and the print 
and general get-up are so good as to give an additional 
pleasure to the reader The proverb which Micky 
applied to the author’s efforts to catch a salmon— to 
misquote k — Is fada do leabhar gan btadan, cannot 
m^anv sehse be applied to his gfforts to write a bpok , 
it Is the book that Is too short, and there is a wonderful 
store of reelly useful information not only as to salmon, 
but as to (rout and, in one excellent essay, pilchards 
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Unlike Mr Hixlgson’s book, Mr Patterson’s “An 
Angler's Year ” contains a large amount of inform- 
ation which should be of the greatest nssisiaiice to the 
beginner. The method by which the author deals w^ith 
his subject IS good, he selects typical days from each 
month in the year (except March, which he not un- 
fairly regards 'is “ the silly season of angling "), and 
describes actual expenenrrs of his own, illustrating 
them with information as to the best gear and method 
of using It in inch instance Without ever becoming 
did'iitiL, Mr Patterson gives a great deal of most 
useful adviLi upon man) forms of fishing, .ind is 
eqiiallv interesting vvhetht r he treats of trout or conger. 
Thtre is one addition whiih would, we think, be 
appn^iated in any future edition, and that is an index^ 
and It re.illy seems an undue economy of space to print 
advertisements on the back of the title-page and table 
of contents, still, these are hut details (as is tht quaint 
misprint which causes the pike to figure- ,is Ks\ex 
luiius), and in no wai affect the value of what 
appears to us a very practical and useful little book, 

It has latelv been suggested that there is iiowadais 
loo grt.it .1 tindeniy to attribute human characteristics 
to animals, the hsheniian certainly lends to atinbutt 
them to fish, Mr Patterson expresses a convution 
that the Test trout know more than the anglers , Mr. 
Hodgson combats at some length the views of those 
who hold that trout jre cunning, both are at issue 
v\ith Sir Herbert M ixwell .is to a trout’s senst of 
colour The task of approaching the presumed feel- 
ings of a fish isptci.iMy with a view to detcivt' — 
without atlnbuliiig to it some almost human qualities, 
even .is Mr Patti 1 son attributes the cunning of the 
larp to the si/e of its brain and the fujness of its ytars, 
IS not easy, there is a tindency almost aulortiatic^llv 
to put oniself m the place of the fish and to trv to 
look at Ihi woild from that standpoint, and to xlo this 
one iiiiisl, to some degree, give the hsh human views 
Our hsh are cirtaiiily more interesting a little 
humanised and one can feel a real sympathy' for M 
Guitel’s goby and his efforts to find a mate which a 
mere bald narrative of facts would not evoke , but in 
reading books on lisliing one cannot help wondering 
whether it is really the fish or only the lisherman who 
likes some peculiarly compounded paste or some 
paiticu*ar tviiig of a favourite fly Somehow, while 
feeling sure that Mr. (iwynn and Mr Hodgson arc 
right in insisting on the importance of the size of flf 
used, wc yet feel some suspicion that it is the former 
author and not the fish he angled for that had no taste 
for worms L W B 


OUR BOOK SHELF 

Betrachtune^i Uber das Wesen der Lebenserscfietn- 
ungen. Em Beitrag ium Begriff des Proioplasinas 
By Prof R Neumeister Pp iv-t-107 (Jena. 
Gustav Fischer, 1903 ) Price 2 marks ^ 

This is an essay — critical and constructive — on the 
mechanical and yitalisiic Interpretations of the pheno- 
mena of life Biology has oscillated from the one posi- 
tion to the other since the days of Harvey, Som^ 
progress in the physico-chemical analysis of an 
abstracted part or process of the organism is made, andv 
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hope rises in the biologist's breast that the secret of 
life is going to be discovered. Always, however, resi- 
dual phenomena are detected, and there is a retreat to 
some form of vitalism Prof Neumeister gives a 
scholarly survey of the history, expounding the posi- 
tions of Johannes Muller, Von Baer, Lotze, Du Bois- 
Reymond, Fechner, Wundt, Bunge, and many more 
His own position, which closely resembles that of 
Johannes Muller, may be briefly stated as follows . — 
Truly vital phenomena cannot be interpreted in terms 
of physico-chemical categories; life is an inter-relation 
of the physical and the psychical — an inseparable, un- 
knowable inter-relation, there are no forces operative 
in protoplasm which are not operative in non-living 
matter, but in all active protoplasm there are psychical 
qualities of a transcendental character. 

Biologists will probably be most interested in the 
section of the book that deals with protoplasm, and the 
many conceptions of it that have been suggested, e g. 
by Nbgell, KUhne, Butschli, Pfluger, Pfefler, Verworn, 
Hofmeister, Hertwig, and Ostwald Neumeister deals 
at especial length with the Hofmeistcr-Ostwald theory, 
which practically reduces metabolism to a senes of 
fermentations. As a chemical physiologist the author 
attacks this theory with might and main, and comes to 
the conclusion that ferments have really nothing to do 
with the essential activity of protoplasm, their activity 
is intracellular, not intraprotoplasmic, they are only 
the chemical tools ” made by and used by proto- 
plasm. What then is protoplasm? A peculiar 
chemical system of very diverse protein-substances, 
along with certain other compounds the molecules of 
which by a unique interaction give nse to psychical 
and material processes quite inseparable from one 
another, in a way that we cannot hope to understand 
** Ins Innere der Natur dringt Icein erschaflener Geist.” 

J A T 

The Fat of the Land The Story of an American 
Farm By J. W Streeter Pp xi + 406 (New 
York ‘ The Macmillan Co ; London Macmillan and 
Co., Ltd., 1904.) Price 6s, 6d net. 

Many ways have been adopted of teaching agriculture, 
but we do not think we have before met with an account 
of the management of a farm thrown into the form 
of a tale — a romance some readers would be unkind 
enough to call it The book describes how an 
Amencan doctor, warned for reasons of health to 
abandon a city life, purchased a neglected farm and 
by a liberal exercise of capital, energy and business 
capacity, made it both pay its way and provide him 
at the same time with health and pleasure, so that the 
family all lived on '* the fat of the land." The main 
text IS sound enough, that the farm should be regarded 
as a factory converting raw material into finished pro- 
'ducts and that skill and knowledge can always find 
a satisfactory market by the production of the best, but 
we doubt if the demonstration will prove convincing 
or even suggestive to the practical man 

The book reminds us irresistibly of the *' Swiss 
Family Robinson," and bears about the same relation 
to agnculture as that fnend of our childhood did to 
seiiom natural history. 

DU DissosUeruf^ uttd UmwandUmg ch&mUchef 
Atoms, By Dr Johannes Stark. Pp. vli + S7 
(Braunschweig , F, Vieweg und Sohn, 1903.) Price 
1.50 marks. 

'Diis little book from the fluent pen of Dr Stark» of 
Gottingen, 15 a reprint of three articles In the Nature 
ivissenschaff^hs Rundjchau, Its object is to exhibit 
"a comprehensive view of the application of the electron 
theory to the group of phenomena which may be 
characcerised as subatomic transformations, and to do 
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this in terms which may be understood by any penoil 
of intelligence. On the whole this object is succe^a- 
fulW accomplished 

The author shows how the discovery of Rtiotgen 
rays and of the Zeeman effect, together with the deter- 
mination of the mass of the particles forming the 
kathode rays, have led, in the hands of J* J. 
Thomson, fo an entire change in our ideas of atomic 
structure. He follows out the bearing of this idea on 
the phenomena of conduction in metals, in solutions 
and in gases, and shows how the brilliant researches 
of Rutherford and of Rutherford and Soddy on radio- 
activily led them to consider that this phenomenon was 
caused by the transformation of one element into 
others, a result which was finally established by the 
discovery of Ramsay and Soddy that the radium eman- 
ation turned into helium 

The book is clearly written, and its value is increased 
by a chapter of references at the end It may con- 
fidently be recommended to all interested in the recent 
developments of physical theory. O. W R. 

Nature^s Story of the Year, By Charles A Witchell, 
Pp XU + 276; illustrateci (London T Fisher 
Unwin, 1904 ) Price 55 

" Observers of Nature," says Mr WitcheU in his 
preface, " belong to one of two classes — the scientific 
and the imaginative ” Mr. Wltchell himself belongs 
to the latter category, for, to make use of his own 
words, he depicts " some cunous incidents in Nature 
in a frame OT imaginative colouring " The book will 
probably give readers a general interest in natural 
phenomena, for there is no attempt systematically to 
describe the plant and animal life to be found in the 
country at different seasons of the year. The author 
directs attention to anything that happens to have 
impressed him, and his facts and fancies are expressed 
jn pretty terms 

Essays and Addresses, By the late John Young, 
M D , Regius Professor of Natural History in the 
University of Glasgow With a Memoir. Pp. 
x 1 li+t 4 j (Glasgow* James Maclehose and Sons, 
1904) 

This small collection of essays and addresses is issued 
by the committee in charge of the memorials of the 
late Prof. Young. The biographical sketch with 
which the volume commences is by Dr. Yellowlees, 
and it is a pleasing narrative of a well-filled life The 
history of the years when Young was on the Geo- 
logical Survey is particularly attractive, though 
throughout the narrative the reader is impressed with 
Young’s untiring energy The committee hat 
selected the following essays and addresses for pub- 
lication - — "Three English Medical MSS.," " A Dis- 
course," "The Making of a Book," "The Scientific 
Premonitions of the Ancients," “Jewish Medicmers," 
and the " Address on the Hunterian library." 

The Globe Geography Readers, Senior, Our World- 
•mde Empire, By Vincent T Murch6 Pp. jya. 
(London . Macmillan and Co , Ltd , 1904.) Price 
aj, 6d, 

The latest of Mr. Murchd's books is one of his be^L 
It provides a simple, interesting account of the 
countries and peoples of the British Empire whlc^ 
should make the boys and girls who study it interest^ 
in diffetont parts of the world. The volume is pro- 
fusely illustrated with sixteen fulUpage colouiWo 
plaves and an unusually large numW of black and 
white pictures There is no rigid adhjsrence to ge^ 
graphical information alone ; the historical facts 
necessary to make up a complete description oC a 
country are included judidoiisl^ 
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BETTERS TO THE EDITOR. 

[The EiHtof does not hold himself responsible for opinions 
e^presUd hy hu eoftespondenU Neither can he undertake 
to nturn, or to correspond with the writers of, reteeied 
inwittfen>tf intended for or any other part of Nature 
No notice is taken of anonymous contmunicahons j 

Tb« DUftiier to Submarine Ai, 

At the iMuest on the victims of the disaster to sub- 
jiUJ^Jne Ai| Conunander Bacon is reported to have expressed 
the opinion that as the result of the collision every soul 
on bokrd was instantly stunned, since the failure to set in 
action the mechanism for bnnginj; the boat to the surface 
could not otherwise be accounted fori It is surprising that 
this opinion should have been received and adapted without 
comment by both the coroner and the lay Press, seeing that 
such a result is contrary to all experience of collisions at 
sea The occupant of the conning tower, which was the 
part struck, was no doubt stunned, probably killed, by the 
blow, but It is difllicutc to believe that the same fate should 
have befallen every other person on board, however remote 
from the point of concussion 

The fact that the naval authorities tan suggest no other 
reason for the failure to rise to the surfair after the collision 
Is not in itself a sufficient justihcation for the acceptance 
of an opinion which, from the physiological point of view, 
IB, to say the least, highly improbable, and certainly 
requires confirmation by experiment 

University, Edinburgh. May 1 E A SriiArrn 


The Life history of Radium 

Evidbncb of a convincing nature is rapidly accumulating 
to the effect that helium may be produced as a result of the 
disintegration of the radium atom On the other hand, it 
has been suggested by Rutherford and others that radium 
Is analogous to the nrst products of the disintegration of 
uranium and thorium — to the substances known as 
uranium X and thorium X — rather than to those elements 
themselves Such an idea points to a search for the parent 
atom, by the dissolution of which radium is formed 
In Prof. Rutherford’s recent book on radio-activity, 
reasons are given for suspecting that in uranium itself wi' 
shall find the origin of radium The atomic weight of 
uranium is greater than that of radium Radium is dis- 
lovered in minerals rich in uranium, and the amount of 
radium in good pitchblende is about that to be expected on 
the view that a balance exists between the rate of develop- 
ment of the radium by the uranium present and the rate 
at which it decays by the ordinary process of radio-activity 
My wife and I have been investigating lately the slight 
amounts of radium emanation that are almost invariably 
found in samples of salts and oxides of uranium sold as 
chemlcallv pure By the kindness of Mr H J H Fenton 
we have been able to examine several specimens of uranium 
compounds, known to have been preserved in the Cambridge 
University Chemical Laboratory for periods of from 
seventeen to twenty-five years In all cases greater amounts 
of radium emanation have been obtained from these old 
specimens than from more recently prepared samples of 
the corresponding compounds 
It is, of course, possible that a limited number of such 
results may be sAcidental, and, In order th^t indirect evidence 
of this kind should possess any weight, enough specimens 
must be examined to enable us to deal with the subject 
statistically 1 should be very grateful if anyone possess- 
ing uranium compounds»^f known pedigree, prepared thirty 
years ago pr upwards, would either test them quantitatively 
for radium emanation, or send a few grammes of them to 
me for examination 

in moet cases, an excess of radium u discovered In 
the older samples, it would be presumptive evidence in 
faypiir of the view Chet radium is formed by the disintegra- 
tlon of UTat^lit^, blit the possibility of some general change 
in methods of preparation o^uranium salts render%even 
Wlfirniatjon of doubtful validity 
The only convincing evidence would be supplied hv tracing 
the gradual growth of radium in a mass of a compound of 
urammA, At first sight, it would seem that the time re-^ 
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qmred for such growth would put the possibility^ of such 
a confirmation beyond the reach of one human life But 
a short calculation shows that the attempt Is not so hopeless 
as might be Imagined. 

The average hlc of a radium atom is taken by Ruther- 
ford, on a minimum estimate, as about fifteen hundred 
years The process of decay occurs in a geometrical pro- 
gression, and thus in one year about half a mllligronime 
per gramme of radium should disintegrate. On a maximum 
estimate for the life, the fraction disintegrated per year is 
1/100 milligramme. Taking this maximum estimate as 
the least favourable for our purpose, we see that in one 
year the one hundred thousandth part will break up. 

If in pitchblende, radium is in radio-active equilibrium 
with Its source of supply, the same fraction must be re- 
placed in the year by the disintegration of uranium In 
presence of a large excess of uranium, the production of 
radium would go on at a constant rate Thus in one year 
about the one hundred thousandth part of the proportion 
of radium in pitchblende would be developed in an equiva- 
lent mass of uranium 

We find that, using a good electroscope, it is easy to detect 
with certainty the radio-activity from the radium emanation 
evolved on heating a milligramme of good pitchblende. 
In order to produce from uranium an amount of radium 
large enough to detect by its radio-activity in a reasonable 
time—- Jet 09 say one year— it is merely necessary to work 
with a sufficient quantity of uranium to give, In that time, 
a mHs«i of radium of whuh the emanation has an activity 
equal to that evolved from a milligramme of pitch- 
blende The requisite quantity of uranium Is clearly about 
0001X100000 = 100 grammes This, as we said, is a 
maximum estimate , it is probable that less would suffice 

In this manner, by putting on one side a few hundred 
grammes of some compound of uranium, carefully freed 
from radium and tested for emanation, it should be possible 
to detect the growth of radium m a time measured in 
months, or, on the other hand, to show chat it is necessary 
to look elsewhere for the parent atom of radium 

At the present time we have such an investigation in 
progress, and trust that eventually we may obtain definite 
results But, nr the hope that others may undertake a 
similar task, I venture to place the principles of the method 
before your readers On such a fundamental point, several 
Independrnt expcnmenlq are greatly to be desired 

W C D Whitham 

Upwater Lodge, Cambridge, April 30 

Graphic Methoda in an Educational Course on 
Mechanics. 

1 HOUGH no one, 1 venture to think, will gainsay Mr 
W Larden's main contention that “ analytical methods 
give a grasp of the principles of statics, while graphical 
methods disguise them," yet it should not be forgotten that 
the analytical treatment has its own set of snares and 
pitfalls 

Mechanics is a physical sciencCj and like other sciences 
should be approached from the experimental side If the 
initial stages are treated experimentally, the principles 
underlying the subject will come prominently into view 
One need only mention the principle of moments, which 
every boy has surely grasped, in a general sort of way, 
long before he has opened a text-book on 'statics He has 
only to carry out a few simple experiments on levers to 
find out the law for himself In its exact form. Let the 
beginner hang up two spring balances from nails and then 
attach a weight by n couple of strings to the hooks of the 
balances, and he will soon discover for himsvir whether or 
not the jfulls in the strings are proportional to their 
lengths 

The graphical treatment lays stress on the empirical and 
tentative side, which In the symbolical Is completely lost 
sight of But the superlative advantage of graphical work 
Is its essentially practical character All cases of a ffivblem 
can be solved with equal facility. Ladders are not as a 
rule inclined Co the ground at an angle of 60°, coefficients 
of _fnctlon are never quadratic surds, and weights of 
poundals belong to some other world which is nOt the 
one In which we live Again, the question is on a srref^ 
jack, and a boy taking irsaa/y has worked out an answer 
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40 four or fivp §ig'nificant fif^ures, and in conaequanre 
expALts to rrt greater credit than hia more Indolent neigh- 
bour who baa been LuntenC with two or three significant 
figures Instances might be multiplied , they constitute the 
^ally purgatory of every teacher Something aurely is to 
be said for a method which avoids these absurdities 

Analytical methods have so dominated the elementary 
text-book that manv boys have the idea that statics is 
practically useless Ihey have no notion, for instance, that 
graphic statics lies at the foundation of bridge construction 
Besides, in how many questions in the elementary text- 
book is the principle involved wholly obscured, because 
-a trigonometrical conundrum is required and not an appli- 
( ation of the conditions of equilibrium to give the unknown 
forces"^ In a popular text-book one-third of the queiitions 
at the end of one of the chapters are of this character 
Is It to be wondered at that the average boy gets the idea 
that mechanics is a subtle epilogue to trigonometry^ 

Each question treated graphically should be regarded in 
the light of an experiment, in whuh the student should 
get the best result available with the means at his disposal 
In an\ actual problem the data themselves are not lorrectly 
known, and the quaestia are therefore subject to all sorts 
■ol cumulative errors This he quickly finds out by com- 
paring his result with that of his neighbour, and he readily 
gees a notion of the degree of accuracy that he himself 
with pencil and ruler is capable of 

Mr Larden writes ‘ " a student well trained in 
JnaKtical methods lan always pick up graphical methods 
rapidly when he needs them for special work " But will 
he do so? The engineer is not trained in analysis and 
-allowed to adopt a graphical method when a specific 
problem arises My experience is that the student, who 
has mastered analvtical methods, is apt to consider graphical 
work as drudg;pry, and when called upon to solve a question 
graphically does not treat it with sufficient respect, and 
-gets an indifferent result A certain amount of finesse and 
judgment in choice of scale and of position of the initial 
force or load is required 'Wo fit the diagram on to a given 
sheet of paper " This can be acquired only by practice 
Unfortunately it is too true that “ graphical work con- 
sumes an amount of time that seems out of proportion to 
the mental training and knowledge of principles gained," 
but only when applied to too many similar questions This, 
however, is misusing, not using the method 

I believe the best results will be obtained when the two 
methods are used side by side They are stnctlv comple- 
mentary, and the merits of each supply the deficiencies of 
the either R M Micnb 

R M Academy, Woolwich 


Aaier and the Solar Eclipae of October og, lyB 

L NDRH the date dccclxxix Aaser, in his " Life of King 
Alfred," gives the following entry — ** Kodciti anno 
^ctipsis salts inter nonam et vesperam, sed propTtus ad 
nonaw, facta vst " The oldest inanuacript of the Anglo- 
Saxon Chronicle also notes an eclipse in Syg, but it cannot 
be doubted that in each case the reference la to the eclipse 
■of October ag, 878, which was total in South Wales and 
southern England Particulars of the eclipse are given by 
Mr Maguirp In the Nolicej of the Astronomical Society, 
vols, xlv , 400, and xlvi , a6 The sun rose totally eclips^ 
In 73® N and 4a® 8' W at about 9 53 local time, and the 
■central line of the ecJipse, after passing near Dublin, 
Aber\stwith, Dover and Fulda, went off the earth at sun- 
vt about 130 miles south of Moscow at 430 local time, 
St David 'b, Winchester and London were within the limits 
■of totality With regard to the hour of the eclipse, it is 
needful to consider not only mean time and apparent time, 
but also natural time, which was the kind of time then 
ki use, according to which the period between sunrise and 
sunset was conceived to be divided into twelve hours, which 
were, of course, much shorter in winter than in summer 
As the sun rose at London on the day of the eclipse about 
7 ao, tfae natural hour would have contained only about 
47 minutes of mean time Mr, Maguire gives the middle 
uf the eclipse at St David's about i,ja, and at London 
4ibout T 18 mean time, and subtracting the equation of 
tini^, about 15 minute^, we have 12,57 and 1 3 for the 
apparent time as showif by a sundial , correcting for natural 
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time, we obtain 1 13 for St David’s and i so for London 
Finally, making allowance for the difference of longitude, 
we see that totality occurred at St David's at la. 4b, and 
at London at 1 ao, according to local time as shown by a 
waterclock, or some other tmie-keeper, properly regulated 
to mark the natural hours We now have to consider wh«c 
Asser meant by Nonam and Vesperam Those who have 
written about the passage have taken Nonam to be identical 
with T^onam Horam, but probably the^ have not been ri^ht 
in doing so It is shown in the " Dictionary of Christian 
Antiquities ” (1 793) that the day and night were divided 
Into four equal parts, and that each quarter of the day 
was named after the last hour in it " None embraces the 
seventh, eighth and ninth hours ; and the last called 
Duodecima contains the tenth, eleventh and twelfth, ending 
at Sunset " Asser, however, evidently uses Vespera for 
Duodecima Nona is, in fact, noon, the point when the 
sun IS on the meridian, the beginning of the seventh hour, 
and Vespera is the point half-way between noon and sunset, 
in this case a ao mean time and 3 o natural time Thus 
what Asser says is this, that the eclipse was total at a point 
of time between noon and 1 30 natural time, and we see 
that the blatenient is true for any point in England or 
Wales If we lould be sure that the sentence about the 
hour of the eclipse was written by Asser of St David's, it 
would be a very strong aigument, indeed, for the genuine- 
ness of the book which is called by his name, for it fixes 
the moment of the eclipse correctly to within seventy minutes 
of mean time for any place at which it Is possible that the 
book could have been written C S Taylox 

Ban well V'lrarage, April 33 

** Abdominal Riba ” In Lacertllla 

It is usually stated in text-books that among living 
reptiles only the Crocodiha and Hatteria are furnished with 
abdominal ribs or parasternum that is, of course, in the 
condition of thin pieces of bone lying between the ventral 
mu^icles and underlying the true nbs, for no one doubts that 
the plastron of the Phelonia is the same structure exagger- 
ated There ha>s been sniiio little confusion between the 
abdominal ribs and the ventral moieties of the true ribs 
in Lacertllla, which is cleared up by Dr Gadow in his 
contribution to the " Cambridge Natural History " Dr 
Gadow correctly obsrrvev of the geckos that they possess 
very long and slender post-thoracic rib<;, " which meet each 
other in the middle ime, in this case bearing an extra- 
ordinary resemblance to the so-called ' abdominal ribs ' of 
other Reptiles " The statements as to " abdominal ribs " 
made by M Boulenger in his catalogue of the lizards in 
the British Museum appear to me to refer to true ribs 
Of the bcincidcC, he remarks that ossified abdominal ribs 
are absent ” Curiously enough, it is precisely in this group 
that [ find a parasternum. In Tifigua sctncoides the ventral 
musculature is divided by the usual tendinous septa into 
successive " myotomes, " the tendinous intervals being dia- 
Linc tly ossified , there are several pairs of these bonelets 
which seem to be exactly like those of Hatteria, with which 
I have compared them That they are not the ventral 
moipties of the true ribs is shown by the fart that they 
overlap the latter, the two senes of structures lying at a 
different plane in the musculature I Intend to make a 
more detailed communication to the Zoological Society upon 
this subject immediately Frank E Bbddarp 


Inhentance of Acquired Cbaractera 

Regarding the “ non- inheritance of acquired characters," 
the following is interesting — 

I was recently visiting a sugar plantation near Ottawa, 
Natai, and there was shown four fox terrier pups about a 
fortnight dr three weeks old, two of which had been born 
with quite short tails, and one with a tail shorter than 
the normal The fourth pup had a full-length tail The 
mother was an ordinary fox terrier with cut tail. When 
the circumstance of these dogs being born with short tails 
was first mentioned to me 1 refused to believe it ; but ex- 
amination showed that the short tails were really naturally 
short^tails and not tails that had been cut, that is to say, 
the short tails had at their ends the usual tapering vertebra 
of a normal dog's toil^ and, of course, at this age it WOB 
easy to see that the tails had not been cut or bitten off 
tjapB Town, A|>r{1 7, D E Hutchins 
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THE POPULARISATION OF ETHNOLOGICAL 
MUSEUMS 

S PEAKING broadly, museums may be divided into 
two main classes, (i) those that are desi^^ned to 
ittterest and instruct the general public, and (2) those 
that are intended for specialists Difhculties and mis- 
understand in^s arise when these two objei ts are not 
kept apart The casual visitor is impressed, but 
scarcely edified, by lon^ senes of named spOLiniens, 
and the specialist does not need popular descriptive 
labels, but he does require a larg-e number of speci- 
mens The problem that is no\\ before most of our 
large museums is the conflict of these two interests 
Probably the most satisfactorv solution will be found 
1.1 keeping these two classes of LoHectinns quite apart 
Dr F A Bather, in his suggestive and practical pn sj- 
dential address to the Museums Vssoiiiiion (UuAiunis 
Journal^ vol 111 , iqoj, pp 71, no), said, “the func- 
tions of museums arc three Inxestigntion, InstriKtion 
and Inspiration appealing respectivch to the SpOLiahst, 

Street These functions are so 
distinct that they are best carried 
out if museums, or the tollec'- 
tjomi of a single rnusiiifn, be 
cla-^sified on these lint s Such 
an arrangement is a saving of 
trouble and expense, rind each 
division can thus be direct Iv 
adapted to the iLiss of visitors 
for which It IS intended “ 

The spcciRlist needs all the 
specimens he can gel 111 a build- 
ing w'herc they can be safefv 
housed rind be readily accessible, 
he asks for facilities, not for 
architecture If once this were 
fully realised a consider ibJe 
amount of unnecevssary expi<ndi- 
ture could be saved There are 
many objects that should be pre- 
served for future generations 
which are neglected by museum 
curators because they cannot 
afford to store them, but there 
would be less excuse for this 
neglect jf the cost of storage 
could be greatly reduced At 
the Liverpool meeting of the 
British Association Prof Flinders 
Petrie advocated the erection of 
a repository for preserving an- 
thropological or other objects , an , d 

outline of his scheme was published in the Report, 
1896, p 935. and to the present writer it appears that 
something 0/ the kind will have to be adopted by 
most countriQii, and the sooner this is done the belter 
will It be for science, as objects that should be pre- 
served are continually perishing or are discarded from 
lack of space m which to house them , , , , 

The general public provides most of the funds for the 
establishment and maintenance of museums, and it 
may very well insist on having something for its money 
that it can understand A museum can be made into 
an institution of very great educational value without 
loss of attractiveness i? some trouble be taken and if 
funds are available, and it is very probable that funds 
would he available if the results we^e such as could be 
appreciated by everyone Our 'Natural Wsto^ 
MUsdum at South Kensington has set a fine example 
of what can be accompfished m the way of wtfl 
mounted birds in their natural surroundings Prob- 
ably lack of space and funds has prevented the authon- 
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tie’s of the Natural History Museum from constructing 
large groups of mammals similar to those which form 
such a splendid feature of the Field Columbian 
Museum of Chicago, and to a less degree of the 
American Museum of Natural History, New York 
Ihe pleasure and instruction afforded by the realistic 
mounting of groups of nnimals are undoubtedly very 
great, and not less so arc those caused by analogous- 
ethnological groups The present winter had his first 
interest m ethnology awakened by the excellent 
modelled groups of natives in the Crystal Palace, and 
the wonder and delight ihise gave to the small boy 
have never been forgotten N'^iinous mu‘'eunis at home- 
iind abroad possess individual figures dressed in 
appropriate costumes, but it is again to the United 
States that we have to turn for the most elTt'clive 
development of this art There nre several first class 
groups of \meriLan natives in the \inerican Museum 
of Natural History, others .ire to be found in the 
Field Columbian Museum; tspecialh notew'orthv m 
ihe latter museum are the groups illustrating the- 


rituals of the Hopi Pueblo Indians, to which the atten- 
tion of the readers of Natu«k was directed a short luxe 
ago (Naturb, vol Ixvii , p 302), and a wonderful case 
illustrating the domestic industries of the Hopi It 
was once the writer's good fortune to be m the com- 
pany of a couple of Navaho Indians who saw these 
models for the first time, they could not mask the 
interest they felt in seeing these representations of 
their neighbours, and grg^t was their delight in 
noticing mat the model of a particular woman, whose- 
face they recognised, had, like her original, an ampu- 
tated finger 

'Fhe high-water mark at present reached m this direc- 
tion IS jn the dozen groups of lay figures designed by 
Prof W H Holmes, and first exhibited in the Pan- 
American Exposition in Buffalo, 1901, to which refer- 
ence has been made id these pages, and which are- 
now in the National Museum at Washington. TheJe^ 
groups present ui the most striking manner possible 
a synopsis of the American aborigines, from thi*- 



Fig. I —A Cocopa InitlBii fiimily of tha Sodotmi ethnic province. Lower Culwndo River, Mek^ They 
lobiiil InrgBlyhy nitfiu of ngriculiure, feeding pwtly on geine and flsh. wuh vuloui^i. root* 
end fruit n They dwell In icAttered eetllemenu The men wear ikini and the women petticonis 
mnde of the inner bnrli df the willow 
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Eskimo of North Greenland to the wild tribes of Tierra 
del Fue^o Each lay figure group comprises from 
four to <4tvrn individuals, selected to convey best an 
idea of the various members of a typical family. The 
activities of the people are illustrated, and the various 
products of industry are, so far as possible, brought 
together in consistent relations with (he group No 
one who has seen these splendid groups can doubt 
that this is the best way of illustrating the more salient 
features of ethnology, especially when these are supple- 
mented, as in Prof Holmes's scheme, with models 
made to scale of habitations and of boats, with a limited 
selection of objects made by the various people, and 
illustrations of their more important physical 
characters, such as crania, casts from life, and pictures 
An exhibit such as this for all the more important 
groups of mankind would be of extreme interest and 
^ucational value, and would meet all the requirements 
of the public If this arrangement were carried out 
the great bulk of ethnological material, which takes 
up so much space in large museums, need not be ex- 
hibited to the casual visitor 
There are two methods of constructing the lay 



be found Prof Holmes's views on the classibcation and 
arrangement of the exhibits of an anthropological 
museum This essay, which will prove of considerable 
value to those concerned in this class of work, was 
previously published in the Journal of the Anthropolo- 
gical Institute (vol xxxii p 353). 

In his address Dr Bather dealt mainly with art 
museums, but he alluded to folk museums, and Mr. 
Henry Balfour, in his recent presidential address to the 
Anthropological Institute, advocates the establishment 
of a. national museum to illustrate the evolution of 
culture in our islands; he, like Dr Bather, instances 
what is done in this respect in Scandinavia and 
^ 9 ^rmany Certainly this is much needed in our 
country, and immediate steps should' be taken to realise 
it; already much has irrevocably been lost, as there 
was no institution that cared to preserve the relics of 
former conditions In the same address Mr Balfour 
gives some valuable suggestions for the arrangement 
of ethnological museums. Mr Balfour's address will 
be printed in the forthcoming number of the JowmA 
of the Anthropological InsUtutCf and it will be found 
to be weP worth perusal, as it embodies the long 
experience of a well-knowii 
expert in museum arrangement 
It is to be hoped that the time 
may not be far distant when the 
educational value of properly ar- 
ranged ethnological museums 
'will be recognised In this country, 
and the means will be found to 
establish them. 

A C Haddon. 


Fio 9,— A dwelUng group of tho Pjiwnu Indlani. «.t]rpe pf the MiHOfuri Valley region. The 
Pawnee fotmerly lived in Nehruka Alihougb iheir bome is in the country of the ikln'lent 
dwelleie, they conliBue to build the encieiu noribern iyp« of earth covered nboue with 
lUghiiy iunben floor 

figures of ethnological groups The one is to make 
casts of actual individuals, and the other is to have 
effigieb made by a sculptor The Chicago groups are 
examples of the former method', but the Washington 
groups were made in the following manner The 
saulptors were required to reproduce the physical type 
in each instance as accurately as the available draw- 
ing and photographs would permit Especial effort 
was made to give a correct impression of the ^roup as 
a whole, rather than to present portraits of individuals, 
which can be better presented in other ways Life 
masks, as ordinarily taken, convey no clear notion of 
the people, the mask serves chiefly to misrepresent 
the native countenance and disposition; besides, the 
Individual face is not necessarily a gi^ type of a 
group. Good types may, however, be work^ out by 
the skilful artist and sculptor, who alone can adequately 
present these little-understood people as they really 
are and with rqhspnable unity in pose and expression. ' 

These groups and the other ethnological exhibits 

E iared undet the direction of Prof. Holmes are 
red and described in the annual report of the U.S 
ional Museum fqr 1901, published by the Smith- 
sonian Institution In 1903. In the some volume will 
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HOUND KANCHENJUNGAJ' 
PHIS work of Mr Freshfteld's 
^ on a tour round Kanchen- 
junga comes as a very welcome 
addition to the literature that 
deals with the great mountain 
peaks of the world. Kanchen-' 
junga (28,150 feet) is the third' 
highest measured peak on the 
earth’s surface, Mount Everest 
being 29,002 feet, and K”, in the 
Karakoram range north of Kash- 
mir, 28,278 feet high. At present 
Mount Everest is hopelessly im- 
possible of acxess, being m 
Nepal, a country entirely closed to Europeans; K* 
also lie« so far removed from civilisation that it takes 
weeks of travelling, many days of it over glacierSr, 
to arrive even at its base 

Knnehenjunga, however, can be seen frOm Dar- 
jeeling, and the view of the peak from that place is 
one of the grandest sights in the world Kanchen- 
junga and its attendant peaks form a soKta^ gi^oup of 
mountains, which divides the province of Sikkim (nm 
eastern Nepal, and lies far south of the watershed of 
the Himalaya 

It 15 now many years since Sir Joseph Hooker in 
1848-1850 made his famous journeys into the country 
round Rancheniunga, and obtained leave from the 
Government of Nepal to travel in the Nepalese valleys 
on the west and south-west of Kanchenjunga. This 
leave has never been repeated, and it was not until 
Mr. Freshfield and his party descended the glaciers on 
the north of Kanchenjunga and -trespassed in the 
KanCIhen valley that Englishmen again set foot In this 
forbidden land, 

1 ** RowhI IC«iioli«nJmk ; • Kunitiv* of MouDiiiii and B wlor- 
aiion" Bf lidagiH W, Wih llhiabMlaaa and IflM- 

(LoidoD E4«nid Amald. im) 
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summarised, Mr Freshfield's tour was as 
: — Starting from Darjeeling he made his way 
up Uie valley of the Teesta River, which, running 
southward, rounds the whole of the Kanchenjunga 
range on its eastern side ^ leaving this valley the Zemu 
River was followed until the Zemu glacier was 
reached. Here it was that the party were overtaken 
fay the great storm of September, 1899, which " after 
devastating Darjeeling, swept across Kanchenjunga 
into Tibet in the form of a premature snowfall, lower- 
ing 'the snow-level nearly 4000 feet and practically 
closing the highest region As there was no wind 
the anow did not drift, but after the storm was over 
it lay between three and four feet deep round the ients 
Such conditions would have turned back most 
travellers and stopped any attempts to cross passes 
more than 20.000 feet high. Mr Freshfield, however, 


As the party were now m forbidden country, some 
anxiety was felt as to their reception by the inhabitants, 
but with the exception of one oHicial no trouble was 
met with, and as an excuse for the trespass it was 
pointed out that, driven by the great snowstorm over 
the pass, the party w^ere seeking their way back to 
British territory, and that obviously their nearest w'ay 
was down the Kanchen valley, thence by the Chun- 
jerma and Kang La back to Darjeeling 

From many points of view this work of Mr. Fresh- 
field’s IS of interest, it is a delightful record of moun- 
tain exploration, it is splendidly illustrated, and the 
descriptions of ue-clad mountains, of tropical forests, 
^and of the great beauty of the atmospheric effects 111 
^this great mountain range are all given most admirably 
by the author Moreover, many most interesting 
' scientific and geographical problems arc discussed 



Fig i.^bbp b«low ihe JonionB Lk. From ’* Round fUncluBjangK,” by Mr. Doiiclu iW. Fresh field 


was riot discouraged, and although even partial 
ascent 6f Kanchenjunga was out of the question, still 
he managed to lead the party over the northern ridge of 
the Kanchenjunga range and to explore some totally 
new mund in eastern Nepal. Before dome this he 
moved north-eastwards to Lhonak. It was from here 
that the party, together with the baggage train of 
coolies, crossed over the Jon song La (20,207 feet) On 
the west side of this pass lay Nepal, an unknown land. 
For several days the route lay downwards over 
glaciers/aW it was only after nearly a week spent on 
the ke d^hd snow that the party finally arrived at ^e 
^PPer grazing grouhds of the cattle belonpng to ^e 
Nepalese village of Kangbachen Here it was that 
they tennected their route with that of Sir Jose(^ 
HookeiCB who fifty years previously had visited this 
valley; 
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One important question was as to whether there arc 
peaks higher than Mount Everest lying further to the 
north in Tibet Twenty yerirs ago Mr Graham, from 
the summit ridge of Kabru, at a height of more than 
20,000 feet, asserted that he saw two peaks, one 
covered with snow and one dV Vock, further north than 
Mount Everest, and that they appeared as high, 
ossibly higher, than Mount EvereA This statement 
as been partly confirmed by native explorers That 
high peaks exist there is undoubted, and one was seen 
from the Chunjerriia Pass by Mr. Freshfield Also 
more recently a photograph taken by Mr H H 
Hayden, and published in the Geographical Journal 
(19041 3^)p shows thecd peaks Mr Freshfield, com- , 
menting im this p^tograph, says — " Somewhat to 
the nofth-west of Chomokankar (Mt. Everest) appears 
a great group of peaks; one rock and one snowy 
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summit are conspicuous These are apparently as yet 
unidentified and unmeasured They rise at no great 
distance beyond Chomokankar, and are probably south 
of the Tlngri Maidan *’ 

During late years nuich has been i\rjtten about the 
effect of rarefied air at high altitudes on the human 
system. Mr. KreshfieJd and his party suffered but 
little inconvenience, even when on the summit of the 
Jonsong La (20,207 feet) That the effects of low 
barometric pressure have been much exaggerated is 
also borne out by the experience of Mr White, political 
officer in Sikkim, who says ~ ‘ I find that the height 
IS felt most at from 14,000 lo i6,ouo feet, and that if 
they (the coolics) once get over that, going to a still 
higher altitude has very little further effect 
Personally the height docs not alTfct me, and I felt 
perfectly well at 21,200 feet " 

The geology of the district is most ably described 
by Prof Garwood, by whom also an excellent map of 
the whole Kanchenjunga range has been made 

Mrs Le Mesuner has contributed a chapter on 
libetan curios, and m the appendix, besides the ex- 
haustive description by Prof Garwood of the geo- 
logical structure and physical features of Sikkim, there 
IS a mass of important and interesting matter colleited 
by I he author; on the narratives of journeys made by 
native surveyors, on the various native names for the 
highest measured peak (Mount Everest), also a most 
useful list of books and maps consulted, and last, but 
not least, n list of photographs taken by Signor V 
Sella during the tour of Kancheiijungn 

" Round Kanchenjunga is a book worth reading 
from many points of view, it is not merely a tale of 
mountaineering adventure, but js full of information, 
artistic description, and new facts It is a book which 
undoubtedly will be “serviceable to Alpine climbers 
and men of science, and not without interest for those 
who * love the glories of the world ’ and count among 
them great nioun tains “ 


EDUCATION IN THE UNITED 
STATES » 

A LL intelligent attempts to make know'n in this 
country the extent and success of American 
educational enterprise deserve encouragement. So 
well considered an effort as that of Mr Mosely not 
only^ merited but has received enthusiastic appreciation 
By securing the assistance of educationists representa- 
tive of successive steps in a complete educational 
system, Mr Mosely has been able to bring together 
in convenient compass authoritative expressions of 
opinion as to the precise state of each grade of educa- 
tion in the United States, and to provide our new 
educational authorities with information as to the 
^characteristics of American education which good 
judges think might with advantage be copied in this 
country Similarly, the features of the work of 
schools and colleges m the Slates which should be 
discouraged among us are in this report duly indi- 
cated Mr Mosely has, too, made arrangements 

to ensure a wide circulation for the valuable 
material collected under his auspices By for- 
warding to the publishers of the volume the 
cost of postage and stating his qualifications, 
any member of an educational authority, any 
county councillor, local manager, headmaster, or 
registered teacher may obtain a copy of the book free 
The twehty-six separate reports contained in the 
volume cover the wholq field of education from the 
kindergarten to ppst-graduate university study, but it 

1 ' Rtports of itaa Uonlr Kducailoaal ConatuloA 10 tha UnlKd Sul« 
of America, Odober-Dicainbw, 1901" Pp. jnuv+400. (LoRdoa , Co- 
oparailve Fnnlilig Sodefy^ Lid , 1904 ) Price ij , pou free ii 4^. 
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Will be possible in this place to refer to a few only 
of the more important directions in which Amencftn 
practice offers British educationists food for seriouRv 
reflection The most prominent place may well be 
given to an impression received by all the commiB^ 
sioners alike, and recorded first in their joint report; 
we refer to “ the absolute belief in the value of educa- 
tion both to the community at large and to agnoul- 
ture, commerce, manufactures, and the service of the 
State “ which distinguishes the inhabitants of all the 
United States Side by side with this record of thdr 
observations must be placed the commissioners^ 
message to their countrymen, which is expressed as 
a desire " to impress on the British public the absolute 
need of immediate preparation on our part to meet 
such competition “ as this enthusiasm for education in 
America will lead us to experience Evidence of the 
advances in American education, and also of the sacri- 
fices made in the States to endow and develop colleges 
and universities, have been frequently laid before 
readers of Naturk But though he. re and there in 
Great Britain a desire has been manifested to found 
new universities, and though we are glad to admit 
that a few of our men of wealth have emulated the 
example common among American millionaires of 
giving largely to educational institutions, a general 
awakening on the part of the natidn so far as a 
thorough belief in education is concerned is a 

matter of the future Meanwhile, the schools and 
colleges of the United States go steadily on with 
their work of preparing the rising generation As 
Mr, W P Groser, who was nominated to the com- 
mission by the Parliamentary Industry Committee, 
says in his report, “ England is now competing with 
American commerce in the making In the next 
generation our manufacturers will meet trained men, 
adding culture to their enterprise and knowledge to 
their ambition “ 

Another striking difference between the English and 
Amencrin attitude towards education is appreciated 
by comparing the relations m the two countries be- 
between industry and higher scientific and technical 
instruction The report makes it abundantly clear 
that in America there is complete sympathy between 
the manufacturers and the lollege professors, and 
that properly trained college men are In great demand. 
Says Prof Ayrton, “ I saw that there actually existed 
that close bond of union between the indust^ and the 
teaching which only the more sanguine of us have 
hoped they might, perhaps, live to see introduced into 
our owm country “ Mr Blair asserts, “ the relation- 
ship between the schools and the industnes has become 
one of supply and demand “ Prof Ripper states, 
“ We were frequently told that ‘ the American manu^ 
facturer twenty years ago, like the English of to-day. 
thought little oi the technically trained men The 
difference between us now is that the American has 
changed his opinion, while England appears^ to be 
where ^he was * " Commissioner after commisBiDner 
gives instances of the large proportion of men educated 
at college who are engaged in great manufacturing 
concerns in the States Out of 10,000 emplovees in 
the Westinghouse shops and offices, there are 160 
college-trained men employed At the Carnegie Steef 
Works, where there are 7000 hands, about a hundred 
technically trained men are engaged, seven of the 
twenty-three leading officers being college graduates, 
and similar cases might be multiplied indefinitely. 

The same enlightened policy is adopted in the matter 
of jipprentices Prof Ayrton was told everywhere^ 
“ an engineering apprentice in a factory should be a 
college trained man," and the foreman of the appren^ 
tices at the Westinghouse works informed him, “ the 
engineering apprentices, of whom we have about i5d. 
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mu«t be first-class graduates of leading technical 
schools Wc start them on trial at 8ci an hour, and 
if rdOlly bright they may be earning 30I n month 
with us at the end of eight months Wc are always 
on the look-out for bright men, we cooperate w'ltli 
the professors of colleges to get them ” “ Two of the 
chfets of the staff of the Westinghousp Company," 
eaya Prof. Ayrton later, " visit all th^ principal univer- 
'sities, colleges, and technical schools throughout the 
United States every ytnr for the purpose of seeing the 
■students, and choosing those who arc most suitable 
<0 work with the Westinghouse Company ” College 
students, too, are encourjged to work m the shops 
dittruig vacation time, and in this v\ay to supplement 
theoretical knowledge with practical experience 

Still another way in which the connection betw'cen 
the training given in the technical schools and colleges 
und the needs of industry is in America made intimate 
and real is to be found in the conditions of tenure per- 
taining to professorships All the practical men 
in engineering consulted by Prof Ayrton 
were unanimous in telling him that " an engineering 
processor in a college should be nctivel)' engaged in 
the practice of his profession ” Or, as he says later 
m his report, " engineering education in America is 
directed by those who are doing the engineering work 
of their country " Prof Maclean’s cyidcnce is in the 
^ame direction; he states, "superior men arc induced 
to accept collegiate appointments because of the well- 
^uippcd laboratories at their disposal, and because as 
engineering professors they arc given every opportunity 
and encouragement to do outside work 'it is bohevid 
that thus they keep in touch with the various lines of 
progress in their profession " Prof Rjppcr, too, adds 
Ills testimony to the same effett He writes, “it is 
considered vital that the professor should be in the 
field of practice, otherwise he is liable to become stale 
and out of date, and to attach exaggerated importance 
to unnecessary things " 

The scepticism of the British manufacturer as to the 
value of a scientific training in the workshop and fac- 
tory, his ncgltct of the technical c'xpert, and hm 
ingrained conservatism are already painfully f.imiliai 
to men of science It is unnpcessar\ to insist, in view 
off what this IfltPisl report tells of American enlighten- 
ment, that in the absence of an earnest endeavour by 
British directors of industry to follow the lead of their 
coniemporaries m the States, the results wnll be disas- 

— indeed, fatal — to our coinmt rcial supremacy 
To turn now to the extent that science is in America 
utihsed in the service of the States .1 matter the im- 
portance of which has been urged consis-tently in these 
pageti A joint report, signed bv the commissioners 
aa a body, places it on record that " the closest con- 
nection IS being established between theory and prac- 
tice, the practical bent of the men of letters and srienie 
snd the breadth of their outlook being -very remark- 
able The services of experts in various branches of 
Knowledge are .•there fore, held in high esteem and arc 
m constant demand " And Prof Armstrong, in a 
veport brimful of good things, gives numerous ex- 
amples of the appreciation by the American Govern- 
ment of the services of men of science To quote one 
fi*® obiter duta — " So far as I am aware, 
nothing anywhere to compare with the way in 
which science is being utilised in the service of the 
Tnf ^ ® Department of Agriculture " 

^ere 15 no question that the research work done 
Knqw the auspices of the Agricultural Department and 
IS of the vegy greatest value, 
3 nd IS contributing most materially to the development 
? indust^ " "One branch of work 

uiitfated in the Office of Experiment Stations at IVasIh 
■ngton of extreme importance, to which reference 
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should also he made, is that relating to Lhe nutrition 
of man, which has been earned out m various parts of 
the States under the supervision of my friend Prof 
Atwater ” If it were necessary, similar examples 
from these reports could be multiplied a hundredfold 
In a short resiew it is possible only to touch the 
fringe of so great a subject Much of value in the 
reports has bten left completely on one side But it 
IS greatly to be desired that every man of science, 
everv person engaged m education, whether as admin- 
istrator or teacher, will study the volume It is an 
important and absorbingly interesting contribution to 
a subject that deserves the immediate .lUention of 
even one of our statesmen A T S 


NOTES, 

Tiif annual tnnversa/ione of the Kn\al Sot loty m'iU be 
held on hndnv, Mb) ij, 

Wt regret to see Lhe announcement of the dpaih of Prof 
E Duclaux, dinitoi of the Pasteur Institute ut si\ti -three 
jear<j of age 

Pao^ A W WiLiiAMsoN, FRS, IS hing d.ingfrnuslv 
ill at his residincp qt llasleiiiere 

IwiTAiioss ha\e been issued bv the Ko\al Souetv of 
Edinburgh to a lonierNa/ione to be held in the rcoins of 
the sociPh on S,nurda\, May 28 

Pftoh Hfnhi UFtQUERFi, of Pans, has been eleitod a 
lorresponding nii'mber of the Berlin Ai.idenny of Spences 

Till- deaths nre .innounted of Prof Leidie fchemisirv), of 
Paris, and Prof Charles Soret (expenmenlal phvsiis), of 
(reneva 

In the Physf^ii/tSL/ie for Xprrl 15, Prof I'h 

Inrlnksun states that he has repealed Sir William Rimsav's 
experiments showing thi spectrum of hi Imni in the eman- 
ations from radium, lhe experiments being in this t.ise 
londuited in the phvsual mslitute at St Petersburg, where 
no experiments with helium had previously been made 

It is anntiunrpd that an innual subsidy of hr, 

) for twenlv Years Ins been granlid b> the iLPlandu 
tjovernment for the est.iblishment of a wireless lelegraphu 
Lonnection between Iceland and the Shetland Islands or 
the mainland of the United Kingdom, 'ind also between 
(he four print ipal towns of Ireland 

Tiik lounnl of the Institution of Civil Engineers has 
madt the following awards for papers read and discussed 
before the institution during the paxt session — \ felford 
gold medal to Major Sii Robert Hanburv Brown, 

K C M fi , a (lecirge Siephenson gold medal to Mr ti If* 
Stephens, C M 1 » , and a Watt gold medal to Mr Alphonse 
Steiger lelford primmiTis to Mr E W de Ruseit Or 
Hugh Robert Mill, Mr Alexander Millar, and Or I E 
Stanton A Manbj premium to Prof J Campbell Brown, 
and u Crampton prize to Mr L H Savile lhe present- 
ation of these awards, together with those for papers which 
have not been subjett to diAcuRsion and will be annoumed 
later, will take plate at the inaugural meeting of next 
<«ession 

1 Hfc Geologists' Association has arranged an evLursion 
to Derbyshire for Whitsuntide Four dajs are to be devoted 
to ouUloor geology lhe party leaves bl Famras for 
Buxton on Friday, May «d, and is expected to arrive in 
London from Derby on Wednesday, May 25 On Saturda)/ 
May 21, the excursion will be directed by Messrs U. ^A 
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BemrgM, E. Sandeman, and H. Lapworth, but for the 
other three dayi Mr, Bemroee alone will be the director 
The detalle of the excureion Nem to have been carefully 
planned, and full particulars of these, together with in- 
formation as to special fares and hotel arranfements, can 
be obtained from the excursion secretary, Mr. H Kidner, 
S Derby Road, Watford. 

A CIRCULAR on the present state of the trade In indigo 
between India and Aleppo, prepared by tbe reporter on 
economic products to the Government of India, is noted 
In the Journal of the Society of Arte, U appears that 
between 600 and 700 chests of indigo are Imported into 
Aleppo from India every year. On account, however, of 
the competition of German synthetic Indigo, this is usuaily 
sold by the merchants at a loss. This synthetic Indigo has 
two advantages over the natural product, viz. that it is 
cheaper and that its price does not vary The native dyers 
have found that when natural and synthetic indigo are 
mixed in about equal proportions, the resulting mixture is 
more durable and also brighter In colour chan the natural 
mdlgo, On account of the impetus that has been given 
to Che dyeing industry by the popularity of this mixed dye, 
much more indigo is used Chan formerly, and the reduction 
m the demand for natural indigo has not been nearly so 
great as might have been expected from Che introduction 
of synthetic indigo 

Wb have received a copy of the results of the magneCical 
and meteorological observations made at the Royal Alfred 
Observatory, Mauritius, in the year 1900, and we note a 
marked improvement In the form in which the results are 
now presented, being on the pattern of the Greenwich 
observations The routine work has been carried out in a 
very satisfactory and thorough manner Photographs of 
the sun are taken daily, when possible, and the negatives 
sent Co the Solar Physics Committee in London Meteor- 
ological bulletins are supplied daily to the local Press, and 
copies of nibnthly results are forwarded to this country and 
elsewhere Rainfall observations are now made at about 
seventy stations, ofid the results are duly tabulated Special 
attention is also given to magnetical and seismological 
observatloifs 

Mr J. R Sutton has contributed to the report of the 
South African Aisociatlon for the Advancement of Science 
a valuable paper containing the determination of mean 
results from meteorological observations made at second 
order stations on the table land of South Africa Observ- 
ations in Cape Colony are generally made at 8h. a.m 
(mean time of the colonv), but at some stations other hours 
are used The object of the paper is to give materials for 
reducing these to a common standard of reference. At the 
cost of a great amount of labour, the author has calculated, 
from the very complete observations made at Kimberley, 
the correctioas to be applied to means for each hour for all 
elements in order to obtain Che true mean for each month 
and for the year. He makes suitable reference to the work 
of the late Mr Stone, who made a somewhat similar calcu- 
lation from the Cope observations for 1841^ 

Da. T. Livi Cl VITA contributes a note to the JllCt dot 
Linen for March ao on Kepler's equation nt^u^e sin u, 
and the limits of convergency of the well known expansion 
of ii in powers of e 

Sqmx experiments by Prof. A. Scefaidnl and Dr. L 
,Majri on tbe influence of radium on the qipctrlc spark, 
tonutiOnlOated to tl^ AtU d^t Linen, xlll (i), by Erof. 
Batteilf, load to the following results discharges 
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between two spheres, or between a positively chargisA^SII^j '' 
or sphere and negative diec, the diecharge Is 
by radium for ahqrt aporklng distances end bnpedbftpv^ 
longer ones, at these dietances the radium 
positive pole If the disc is poaitive and the eplMBi ^ 
point negative, the discharge is Impeded at small spuAilg 
distances within a limited Interval , in general the aDeet^llai^ 
nil For oertain sparking distances between a epheia ihd 


disc It IB possible for radium to impede or facllltotq dle^ 
charge according to which electrode is positive. 


In the April number of Climate, the anti-malarial egqi* 
palgn at Ismailla Is described. Dr Harford dlsctoMfl 
sleeping sickness and its cause, and articles of mafidl' 
interest, reviews and notes complete the contents of this' 


useful journal 


In a pamphlet entitled Recent Improvements In Mathode 
for the Bacterial Treatment of Sewage " (Sanitary Poblfsh* 
mg Co,), Mr. Dlbdin describes his multiple surface bacteria 
beds The basis of his thesis is that there is no need fot 
sewage to undergo a preliminary anaerobic treatment aa 
in the case of the septic tank process, but that aUroblc 
action alone suffices under the proper conditions Mr. 
Dibdm constructs his beds of ridged tiles or of slate debris 


In the Bulletin of the Johns Hopkins Hospital for 
February (vol xv , No 155), Dr Keniion Dunham deKflbeO 
the effects of the Kontgen rays on lower animal life These 
differed with the particular species exposed, Chllomonaa 
and two species of Paramxcium being killed after iiix. 
exposures, each of three minutes' duration on throe 
successive days, while rotifers, Arcella and Cryptomonaa 
were unaffected by this treatment As regards the differOftt 
rays, those having the strongest action were found to be 
directed from the centre of the anode plate in a line perpen- 
dicular to its face, and focused by passing through a 
cylinder of sheet lead The most destructive rays were pro- 
duced by a medium low tube excited by a heavy electrical 
discharge which had been passed across spark gaps or other 
resistance sufficiont to produce rays of great penetrativer 
power, such as will give a clear picture of a deeply seated 
bone, e g the hip, In three or four minutes, Dr Leonard 
Hirshberg proves by a number of experiments Chat tho 
species of anopheles mosquito ( 4 , pwicUpenms) so abUn- 
dont in and about Baltimore does not transmit malaria 
There are also other excellent articles, but of purely medical 
interest 


Messrs, Hepburn and Waterston, in the April issue of 
the Journal of Anatomy and Physiology, continue theti* 
account of the histology of the motor-cells and accessory 
nerve in the spinal nerve-cojumn of tbe porpoise Another 
article in the same Journal contains the report of the second 
of a series of 'lectures by Prof. A, Robinson on the early 
development of the ovum and the dlffeaentiatlon of the 
placenta m various mamtbalian groups. 

In the April number of the Zoologist the editor, Mr. 
W L. DIstanL commences a senes of articles on nveTs 
as factors In the distribution of animalp, dealing In 
instance with thefr rsstnctjve action Many instances are 
noted where rivers form the boundary to the range of specie* 
or groups of mnmcrtals, a notable case being the UmltatiiM 
of the area of the viscaefaa by the Uruguay Rivers altfaougfs 
the coubtry to th^ north appears In every way as well sul^ 
to ^e habits of that rodent as are the pampas to tB* 
touml. 

Tiiahi papers on vertebkotes constitute chlel oenllilHp 
of the iatcahnent of the JVo^eediiigj of ifie PtdtadMpmW 
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A««i 4 a 4 y Iftit^o hand. In one Mr J A G Rehn continue! 

iarPtSf of (faa American bats, dealing in thle Instance 
with the gdnui Dermonotua (Pteronotus), a cloae aUy of 
Chlfc^fCtcrJa, which, as already noticed in Nature, formed 
tha 9>thjecC of hla preceding article Of the «ther two 
fld|Mf«^both by Mr. H "W Fowler— one la devoted to the 
dl^crlptton of berycold fishes, and the second to certain 
frinh-water fishes from various parts of the United States 

The prefldentlal address to the Indiana Academy for 190a, 
which IB only Just to hand, in the Pfocetdingt of that b^y, 
Is devoted to a surv^ of the rise and progress of science in 
Ihdjano, which date practically from the conclusion of the 
war of aecesBion Special attention Is devoted to the benefits 
conferred by science on agriculture, and it Is pointed out 
that, as the result of these investigations^ farmers in 
Indiana will eventually grow only such crops M are best 
suited to local conditions, and therefore the most re- 
munerative 

The second part of the first volume of Records of the 
Albany Museum contains five notes by Dr R Broom on 
South African anomodont reptiles In one of these he dis- 
cusaes Che affinities of the pavement-toothed genus Endo- 
thiodon, which was placed by Mr Lydekker among the 
ditynodonts, but transferred by Prof Seeley 10 the cheno- 
donts. The new evidence demonstrates that the endothio- 
donts are so closely related to the dicynodonts that it is 
doubtful whether there is any cranidl difference between the 
two groups, except the presence or absence of the palatal 
teeth 

An excellent specimen of modern American zoological 
work Is presented in a long and copiously Illustrated article 
on Che Phytogeny of Fusus and its Allies," by Mr. A. W 
Grabau, published In vol. xlv of the Smith jo man Miscel- 
laneous CoUectiont The shells of gastropods, when com- 
pletei are admirably adapted for phylogenetic study, since 
they display the whole growth — ^from the protoconch on- 
wards — externally Ihe characters of the protoconch are 
found Co be of prime importance in the group in question, 
although these must be correlated with the structure of 
the adult shell One of the most important results of this 
line of Investigation Is the discovery that the genus Cyrtulus, 
represented by a single species from the Pacific, instead of 
being inseparable from the Eocene Clavilithes, forms u 
perfectly distinct type The well known shells from the 
Barton Eocene commonly designated m geological works 
Fusus longaevus ore shown to indicate at least three specific 
types of Clavilithes, one of which is regarded as new, under 
the title of C joZanderi. 

The periodic growth of scales as an index of age in the 
various members of the cod family forms the subject of a 
very Important spaper by Mr J S Thomson m the first 
part of voJ, vli. of the Journal of the Marine Biological 
Association. It has long been known that such growths 
are annual in the carp, and It is therefore probable that 
the aamc holds , good for salt-water fishes So far as can 
be determined by observation and experiment, this Induc- 
tion appears to be well founded In the case of the Gadidc, 
aft4 the author Is of opinion that, after making all due 
aUewance for Individual variation, the age of these fishes 
can hb deterrainad by the number of rings (not the smaller^ 
Nms) fw l^ir scales. Labelling of j|jdividua] fishes re-, 
tutned to the sen. sifCer their scales have been cxqgrdined, 
would, afford definite proof of the truth (or otherwise) pf 
•••y Jip-r !■ illustrated with a number ^ 
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The March number of the Quarterly Journal of Micro- 
scoficat Science contains an important paper on the dermal 
fin-raya (dermotrichla) of fishes, by Mr E S Goodrich, of 
the Oxford Museum Such structures may be divided Into 
three types In the sharks and chimaras these rays 
(ceratotrlchla) are unjoin ted and composed of a fibrous horn- 
like substance devoid of bone-celle, and unconnected with 
the placoid ecales found in the skin In Teleostomi (bony 
fishee and gaqolds), on the other hand, we And small un- 
jointed, horny rays (actinotnchla) on the edges of the fins, 
which are probably remnants of the ceratotrlchla, and, m 
addition, branched, bony lepidotnchia, developed externally 
to the actinotnchla, and in primitive forms closely re- 
sembling the body-scales They are probably derivatives 
from scales which once clothed the fins. Finally, the lung- 
fishes have jointed, bony rays (camptotrlchla) containing 
bone-cells, and probably representing the lepidotrl^ia of 
the teleoBtomes In the same issue the editor, Prof E. 
Ray Lankester, re-publishes his " Encyclopa'dia " article 
on the Arthropoda, one reason for this being that It may 
readily come under the notice of foreign naturalists Our 
readers may be reminded that the author considers the one 
great feature uniting chetopods, rotifers, and arthropods in 
a common group Is the presence in each body-ring of a 
pair of hollow appendages— pa ropodi a — moved by intrinsic 
muscles and penetrated by blood spaces 

Attention was directed in Nature (May 17, 1900) to 
an article by Mr Lester F Ward on the " Petrified Forest " 
of Arizona, and reference was then made to the presence of 
a petrified trunk which formed a natural bridge " across 
a canyon We have now received an article by Prof Oscar 
r S Carter on "The Petrified Forests and Painted Desert 
a 



Fig 1 — Asftte bridge formed of peinfied tree irunh, 1J7 feet loag, ipuning 
rsviae m Aruon^ 


of Arizona " (ypurn Franklin Inst , Apnl), and this con- 
tains a number of illustratione of the scenery, including tift 
natural (agate) bridge, which wo are enabled to reproduce 
The Bilicified trunks of trees ara considered to I - of Tnossic 
age, and most of them are feli^s of the denudsi'on of the 
strata, that represented irt the natural bridge is, however, 
in situ. The " Painted Desert " is so named on account of 
the bright colours of the sandstones, shales, and clays — 
the rocks being eroded into fj^ntastlc shapes, and being 
coloured blue, yellow, red or green in places, hence the 
effect In sunlight is brilliant An Illustration is given of 
^pictographs made by dlff dwellers on a face of sandstone 
near the petrified forest. The iihclfied tree trunks mostly 
belong to forms allied to the Norfolk Island pine (Arau- 
caria), other masses resemble red cedar There are indi- 
cations that the wood HUdf, commenced to decay before i| 
was slliclfied 'Prof. Carter believet that the petrifaction 
took place Id the sandstone and shale, and was dild to 
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■OluUe ulieates derived from decomposition of the feUpathiL 
cement In the fmndsrone 

The deleffetea of the Clarendon Press have in preparation, 
and will shortly publish, an authorised translation of " Das 
Antlltz der Erde," by Prof Flduard Suess This English 
edition of a standard work will be prepared by Dr Herthn 
Sotlas under the supervision of Prof W J SoHas, F R S , 
and Will contain a preface written for it by Prof Suess 

The Kiectnctan Printing and Publishing Co announce 
the early publication of u work by Mr F Soddy entitled 
“ Radio-activJty an Elementary Treatise from the Stand- 
point of the Disintegration Iheory " The same compan> 
will issue in a few days a book by Prof S Lemstrom, 
entitled " Electricity Applied to Agriculture and Horti' 
culture " 

A NEW edition of an illustrated price list of chemual 
apparatus has been published by Messrs. Brewster, Smith 
and Co, of Cross Street, Unsbury Pavement, EC The 
new catalogue contains above four hundred more illus- 
trations than the previous issue, and also full particulars 
of several new devices of which we have already given 
descriptions 

The eighth volume of the new half-yearly senes of the 
Ttati^acUons of the Leicester Literary and Philosophical 
Society has reached us U is edited by Mr O T Elliot 
The volume contains the presidential address of Dr R 
Pratt dealing with the subject of " over-strain ” and 
"nervous-breakdowns," whiih are traced to a wrong use 
of leisure , four papers read before the society , and the 
quarterly reports of six of the sections into whiih th^ 
association is divided We notice that this Leicester sotletv 
was founded in 18 n, and has thus had nearlj seventj lear^ 
of useful work 

On acLOun^ of the ease with whith goJd can be obtained 
In the pure state, the exact determination of its melting 
point Is an important datum for high temperature measure- 
ments Previous observers have given values ranging from 
lobi" (Callendar, He>cock ond Neville) to logi" (Barus). 
the average of the more recent work being 1064^ C In 
the current number of the Cotnptes rendus a new determin- 
ation of this constant is described by MM. A Jacquerod and 
F L Perrot, in which direct comparison with the gas 
thermometer, wirh fused silica bulb, ib adopted. The heat- 
ing was curried out in an electrical resistance furnace of 
special type, giving a complete control over the temperature 
in Ihe neighbourhood of 1000“ C Owing to the smallness 
•f the coefficient of expansion of silica, the correction for 
the expansion of the bulb amounts to only 2®, as against 
35® to 40® for the same instrument with a platinum bulb 
The mean result with the nitrogen thermometer was 
1067® 2 C , and the results obtained when the bulb was filled 
with other gases showed that the coefndents of expansion 
of oxygen and carbon monoxide «ire very close to that of 
nitrogen 

'Ihe additions to the Zoological Society’s Gardens during 
the past week Include a lesser White-nosed Monkey 
(CetcQpifh 9 cus patauriMta) from West Afrka, presented by 
Mr T. P £ykyn i two Mountain Ka-Kas (JVestor notabffis) 
from New Zeaitnd. presented by Mr T, E. Doune; a 
White-toiled Ichgeuinon {Hefpestes niftfcoiida) from Africa, 
*hix Whlle-cTDwiied Pigeons (Cofumba teucficaphala) from 
the West Indies, two Large-billed Weaver-biHs {FloceuM 
^dirgetliyacibui) from Ihdia, deposited 
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Comet 1904 a — Herr M Ebell has calculated a new set 
of eiements and an ephemeris for Brooks's comet, the former 
differing slightly from that published by Prof Pickering- 
They have been derived from observations made on April 17, 
2D and 24, and are gi^en below — ' 

T^i9a4 Ffcbcnary 28*8793 
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It will be seen from the above ephemeris that the comet 
is travelling along just inside the southern border of Draco 
towards Ursa Major, and is beLoming fainter On May 6 
It will be very near to, and south of, a small triangle of 
stars which is situated about 4® south of 9 Draconis 

Diminution of the Intensity of the Solar Radiation 
— In a communication to the Pans Academy of Sciences 
M Ladislas Gurczyri^ki publishe** two tables showing. In 
the first, the mean monthl) values of the solar intensity 
and the absolute humidity, and in the second the maximum 
values of these two quantities for each month during the 
years 1901, iqoj and 1903 The tables give the differences 
between the values for the corresponding month of each 
year, and show that the diminution in the intensity, which 
M Dufour stated {Compies rendus ^ vol rxxxvi p 713) 
commenced in December, 1902, really commenced at 
Warsaw in May of that year Until more positive evidence 
js fo the effett of the dust ejected from Mont Peke on the 
observed solar intensity is forthcoming, M Gorrzvfiski 
hesitates to ascribe the diminution to this cause (Compies 
rendus, \o 5) 

Tiif Pfeioduai .\rrARiTiON of the Martian Canals^ 
In d paper read before the American PhilOBOphlcal Society 
Mr Percival Lowell discuBseb the 375 drawings of thf 
Martian surface made by him during the opposition Of 1903 
Having plotted the values allotted to the " visibility " of 
eighty-five canals, at different periods, With regard to the 
time of their minima vialbillties after the Martian summer 
solstice, he found that these minima appear^ in regular 
sequence from the North Pole towards the equator Mr. 
l^well believes that the canals are strips of Vegetation 
dependent for their growth — and therefore lor their visibility 
—upon the simultaneous presence of sunlight and Water, 
and he points out that on a planet, such as the earth, where 
water is oonstantljr present ell over the surf/sta, the appear^ 
ance of vegetation solely depends upon the amount of sun- 
light received , therefore In the northern hemisphere it 
simply progresses northward with the sun On the other 
hand, he concludes, from his curves, that there i» no con- 
stant supply of moisture on the surface of Mars, and, there- 
fore, although the sun may have reached the summer 
solstice, it II not until the snowcap melts and looses the 
water supply that the vegetation appears. Further hip 
curves indicate that when loosed the water moves south- 
ward at a remarkably steady rate of 53 miles per day, 
and, as the figure of the planet Is shown by Its qkheitiidity 
to be in a state of fluid equIHbnum, he contends that the 
water must of necessity be conveyed eouthwards by artificial 
means 

The curves dlscuaaod are reproduced on sevenCaeit pbdMe 
w(jfch accompany tbe paper in No. 174, vol. Elll., of tine 
P^eeedthgM at M society 
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ELEMENTS AND COMPOUNDS^ 

I HAVE Ihe honour of Bpeaking- to an audience of many 
men whom 1 have lon^ venerated as my intellectual, 
although not my personal, teachers, and whom 1 admire as 
feodera in our common work for science But however 
aditiirable the present, 1 am still more impressed by the 
thought of the ^5f associated with this place When, not 
long ago, I was engaged in electrochemkal investigations 
and almost daily sought for information and enlighten- 
ment in Faraday's researches, 1 did not dare to think m 
my boldest dreams that one day 1 should find myself stand- 
ing on the very spot m which he was wont to give the 
first accounts of the innumerable re&ults of his indefatigable 
laboure, his Indomitable zeal, and his inexorable love of 
truth 

All that the pupil can do in suih a case is to imbue 
himself as completely as he can with the ideas of the master 
and to try to perform his modest work in the master's 
spirit But here arises a new dilTicuIty what subject ought 
I to choose? When I look into my own humble efforts, 1 
And everywhere traces of Faraday So far as relates to 
electrochemistry, the thing Is plain , I think there is no 
word that 1 have oftener spoken or written than the word 
" ion," that word which was uttered for the hrst time in 
its modern sense in this very spot But in other fields in 
which I have also worked, 1 feel the influence of his skilful 
handii and his keen vision. Catalysis, whith I have studied 
during the past ten years, likeiaise came under hiii hands, 
and in the parts of the subject he worked at, the tharin 
of secrecy and inexplicableneis has been exchanged for the 
better qualities of a problem capable of resohitTon hv earnest 
workers And in one subject which has engrossed a very 
great part of my scientific activity, m the question of 
energy, 1 find the venerated master again a leader He 
was indeed the first SLientilK man to direct all his investi- 
gahons m view of the idea of the conservation and the 
mutual transformation of the various fortes, as he tilled 
them, or the various kinds of energy, as we ( all them now 
This IS a side of Faraday's mind to whuh, perhaps, not 
so much attention has been paid dv it deserves Although 
doubtless Che greatest advance — the discovery of the quanti- 
tative proportionality between the energy whith disappears 
and that whuh originates— was due to Ma^er and Joule 
at a later date, yet the practical perception of this relation 
was working in Faraday's mind long before There is 
indeed a great difference between the intellectual develop- 
ment of a scientific truth to a degree sufficient for the dis- 
coverer's own work, and to the degree required for its 
successful transfer to the minds of other workers Faraday 
contented himself in this case, as well as in others (for 
example, in his conception of lines of force), with the first 
step But that he had reached this step and stood firmly 
on It, that he used this conception constantly and regularly 
id hiB work, is evident from his constant reference Co it 
from the first year of his siienCifir work onwards From 
B closer study of his lectures and papers we learn that In 
every case he put the question how can I change a given 
forte into another? This continued to the very end of his 
work ; for the last experiments he made related to the direct 
conversion of gravity into electricity, and although he did 
not Succeed in hla attempt, he was nevertheless convinced 
0 ^ the pOBilbillty of the conversion 
Guided by tbase considerations, I directed my attention 
to the very earliest problems treated by the master Even 
before Faraday held the chair of chemistry here in the 
Royal Institution, as a youth of twenty-five years of age he 

P ractised the an of a lecturer in a small club, the City 
hiloaophlcal Soaety, and the first course which he de- 
livered there was on chemistry In the sixteenth lecture, 
after a description of the metals, he concluded with the 
rohowitig general remarks * — 

" To dMinpose the metals, then, to reform them, to 
change th^ from one to another, and to realise the once 
^^ord mtiOn of transmutation, are the problems now given 
to the clieiiMst for solution Let none «tart at the difficult 
task ndg thlnlr^Che fheans far beyond hhn, everything may 
by energy ahd perseverance •* And after a n- 
a?fr(Pfion el Jlow in the Oqurea of history the tneans neceaa^ 

’ MO. ISOI, VOL. 70] 


for the isolation of the metals from their combinations have 
grown ever more and more efficacious, he mentioned the 
recent great discoveries of his master Davy as followii — 

" Lastly, glance but at the new, the extraordinary powers 
which the ihemlst of our own nation put in action so 
success fully for the reduction of the alkalies and the earths, 
and you will no longer doubt that powers still more pro- 
gressive and advanced may exist and put at some favour- 
able moment the bases of the metals in our hands " 

When I try to follow this hint and take for the object 
of our lonsideration the question of the nature of the 
elements and of their compounds, 1 am aware that I am 
not the first who has done so in this place If 1 am not 
mistaken, the very first chemist who had the honour of 
addressing you as a baradav lecturer, Jean-Baptiste Dumas, 
lectured thirty-five years ago on the same subject Never- 
theless, I do not shrink from the repetition Everv gener- 
ation of chemists must form itb own views regarding this 
fundamental problem of our science ihe progress of science 
shows Itself in the way in whuh this is done Faraday 
wus at this time fully influenied b\ Humphry Davy's 
brilliant disioveries, and sought for the solution of the 
problem in Davy’s way I'or Dumas, the most important 
achievement of the si lence of his day was the systematising 
of organic chimistry, condensed into the concept of honio- 
lagous series Ho therefore regarded the elements as com- 
parable with the hydrocarbon radicles, and tried to arrange 
them in similar senes with constant differences in the 
nummral values of their atoniii weights It ib well known 
that these ideas finally developed into the great general- 
isation w'e owe to Newland^, Luthar Meyer, and Mendel^eff 
Although the problem uf the decomposition of the elements 
was not solved in this way, these ideas proved to be most 
“efliiirnt factors in the general development of science 

From what store of ideus will a modern chemist derive 
the new materials for a new answer to the old question? 
A physicist will have a ready answer he will c'onstruct 
the elements m a meihanical way, or, if he is of the most 
modern type, he will use electricity as timber The chemist 
will look on these structure*! with due respect indeed, but 
with some reserve Long experience has convinced chemists 
(or at least some of them) that every hypothesis taken from 
another science ultimately proves insufficient They ore 
adapted to express lertain sides of his, the chemist's, fads, 
but on other nut less important sides thejjr fail, and the end 
IS inadequacy Learning by this experience, he mokes a 
rule to use only chemical material for this work, and 
according to this rule I propose to piuiecd 

Hence, like Dumas, 1 put the question what are the 
most important achievements of the chemistry of nur day? 

I do not hei'itate to answer chemical dynamics or the 
theory of the progress of chemical reactions and the theory 
of chemical equilibrium What answer can chemical 
dynamics give to the old question about the natiire of the 
chemical elements? 

The answer to this question sounds most remarkable , and 
to impress you with the importance I ascribe to this in- 
I vestigation, 1 will mention the result at once If is posstblcj 
I fa deduce from the principles of chemical dynamics alt Ihe 
iloiehiometncal laws, the law pf Constant proportions, ihe 
law of multiple proportions and Ih* law of co rnbinin^ 
weights You all know that up to the present time it has 
only been possible to deduce the^e laws by help of the 
atomic hypothesis, Cheinleal dynamics has, therefore, 
made the atomic hypothesii unnecessary for this purpose, 
and has put the theory of the stoichiometriral laws on more 
secure ground than that furnished by a mere hypothesis 
1 am quite aware that in making this assertion 1 am 
stepping on somewhat volcanfo ground. I may be permitted 
to guess that among this audience there are Only very few 
who would not at once answer, that they are quite satisfied 
with the atoms as they are, and that they do not in the 
least want to change them for any other conception More^ 
over, 1 know that this very country Is the birthplace of the 
'atptoic hypothesis In Its modern form, and that only a short 
time ago the celebration of the centenary of the atomic 
hypothesis has reminded fou of the enormous advance wnidh 
Bclence made In this ffcM during the last hundred ycarm 
Therefore L have to make a great claim on your sciei]ti§q 
, ^receptivity, But atill 1 do not hesitate one moment to lay 
the resuLti of^ inir work before you For 1 feel quite sure 
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thai I ihftll fiml this receptivity unrestricted, and, more- 
over» 1 shall reap another advantag-e For I also ted 
assured that you will offer me the severest criticism which 
1 shall be able to find anywhere If my ideas should prove 
Worthless, they will be put on the shelf here more quickly 
than anywhere else, before they can do harm If, on the 
contrary,, they should contain anything sound, they will be 
freed here in the most efficacious way from their inexact 
'and inconsistent components, so as to take the shape fittest 
for lasting* use in science And now let us go into the 
matter. 

The first concept we start from is equilibrium In its 
original meaning, this word expresses the state of a balance 
when two loads are of the same weteht Later, the con- 
ception was transferred to forces of all Icinds, and designates 
the state when the forces neutralise one another in such a 
way that no motion occurs As the result of the so-called 
chemical forcee doee not show itself as a motion, the use 
of the word has to be extended still further to mean that 
no variation occurs in the properties of the system In its 
most general sense, equilibrium deUoUs a state independent 
of time 

For the existence of such a state it is above aJl necessary 
that temperature and pressure shall remain constant, in 
consBouence of this, volume and entropy remain constant 
too. Now ft IS a most general experimental law, that the 
poiilbillty of such a state, independent of time, is dependent 
on the homogeneity of the system In non-homogeneous 
bodies, as, for Instance, In a solution of 
different concentration In different places, or 
in a gaseous mixture of different composition 
In different places, equilibrium cannot exist, 
and the system will change spontaneously into 
a homogeneous state We can therefore limit 
our considerations to this state, and we shall 
consider only bodies or systems of bodies in 
equilibrium, and, consequently, homogeneous 

Perhaps Che possibility of Che existence of 
water In contact with water-vapour might be 
considered contradictory to this statement, 
because we have here two different states and 
no homogeneity Here we meet with the new 
concept created by Willard Gibbs, namely, that 
of a phaie» 

Syrtems of this kind ore formed of homo- 
geneous bodies indeed, but of more than one. 

The water in our system is homogeneous in 
Itself, and the vapour too, and equilibrium 
cannot exist until both are homogeneous But 
there is a possibility that a finite number of different homo- 
geneous b^es can exist together without disturbing one 
another In such a system we must have the same 
temi^Bture and the same pressure everywhere, but the 
specific volume and the specific entropy may change from 
one body to the other 

We call a phase every part of the system where these 
specific properclee exhibit the same value It Is not 
necessary that a phase should be connected to one body 
only , It may be distributed over any number of parts. In 
this way the millions of globules of butter In milk form 
only one phase, and the watery solution of casein and 
milk-sugar forms a second phase milk is a two-phase 
system 

Every system consisting of only one phase has two degrees 
of freedom. This law involves only the assumption that the 
able forms of energy Involved in the system are heat usA 
volume-energy , we exclude from consideration any effects 
due to gravitation, electricity, surf ace-ten slon, &c This 
law ii connected with the famous phase rule of Willard 
<OlbbB, but Ji not identical with U, for It contains no mention 
^ oU of the ■o-cnlled components of the system. Indeed, 
Qie law b valid in the same way for any pure chemical 
eleihcnt, for example, oxygen, or for any mixture, for 
examplti a glass of whisky aiid drater, If you allow to 
the latter onljr hue phase, It is imposeible to chanffe 
it In more tiian txA w^s, namely, in pressure and tempera- 
ture. 

' The talstence of such a body in "the ttiape of only one 
phase fs geoerali/ limited If the ivesiolre be lowb^ at 
constant temperature, a liquid or a solid will ebange at 
text Into a gie. Lowering Of temperai^r* whl dian^ p 
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gas into a liquid and a liquid into a solid. For every dittos 
phase system It is possible to determine a " sphere of txlflf- ' 
ence " Ihis sphere Is not necessarily limited on all sideiej 
for gases we do not expect a limit on the side of low 
pressures and high temperatures, nor for solids on the aide 
of high pressures and low temperatures. But on certiUli ' 
sides every phase has its limits, and most of these llihfb 
are experimentally accessible.. 

What will happen if we exceed the limit of existence of 
a phase? The answer is most simple a new phase Witt 
be formed The spheres of existence of the different pban* 
therefore limit one another, and the boundary-lines reprch 
sent the interdependent values of temperature and pressure 
for the possibility of the co-existence of both phases 

By granting the co-existence of two phases we lose there- 
fore one degree of freedom At the same time a new 
variation has arisen from the ratio between the masses of 
the two phases, For we must not suppose that this ratio 
IS without Influence on the state ; indeed we find here two 
radically different cases 

The most general case is, that during the transformation 
of one phase into another the properties of both are con- 
tinually changing, and the state of every phase is therefors 
dependent on the ratio of the two masses. By evaporating 
sea-water at constant temperature the density of the residue 
grows continually higher, while the pressure, and therefore 
the density, of the vapour goes on decreasing It, however,, 
we evaporate distilled water, we do not find any change in 
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the properties of the residue and of the vapour during the 
whole transmutation 

Bodies of the first description we will call solutions, and 
of the second, hylotropie bodies. You will be IncUn^ to 
call the latter substances or chemical individuals, and 
indeed both concepts are most nearly related However, 
the concept of a hylottoplc body Is somewhat broader than 
that of a substance But the possibility of being changed 
from one phase into another without variation of tne proper- 
ties of the residue and of the new phase Is Indeed the most 
characteristic property of a substance or chemical individual, 
and ail our methods of testing the purity of a substance 
or of preparing a pure one can be reduced to this one 

E roperky; anyone may readily convince higisell of this by 
ivestlgating any such method In the light of this 
description 

If We represent these cases by means of rectangular co- 
ordinates, taking as absclssn the part of the first phase 
converted into tiie second, and as ordinates pressure or 
tsmperature, we get Fig. 1 for hylotropic bodies; they 
repreeented by a norisontal strai^t Une^ With a solutioil ' 
we get a oontinuous line too, but not horisoncel and 
generally not straight. If the ordinates are pressuree at 
constant temperatum, and the change is from Liquid Into 
vapour, the line wlU slope downwards as Fig. a showa 
At other Cemperaturee the lines wlU be of slmUar ihepe, 
only^lylng higher at higher temperatures oiul efee esrs^ 
With ot&r cEangee wa obtain slnilfar lines, sloping Ap' 
wards or dovtawarda as fhe case may ba. For sUhnraty^i 
•eke we wtU ceoeldef in the future only viporlietien'j tnis 
caee gtves die greateet possible varle^,. and ^ are >auha 
not to omit anything by such a limitation. 
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WbAt Js the ifeneral process of chang’e in a solution while 
ft Ji ' being vaporised? The answer is quite distinct fhe 
Hiidue is cdwoyf less volatile than the original solution, 
4itd the dtstillate more volatile If there were an example 
of a solution behaving in the contrary way, then the process 
of^ vaporisation at constant temperature would be an 
explosive one For the vapour begins to form at a given 
pressure » if by this the vafraur-pressure of the residue were 
lowered, the vaporisation would continue of itself at a 
continually accelerated rate until all the liquid would be 
vafiOrised at once It would be, In other words, a labile 


equilibrium These equilibria are, however, only mathe- 
matical Actions, and have no experimental existence If, 
on the contrary, the residue has a lower vapour-pressure, 
then the process is self-limiting, and shows the character- 
istics of a stable equilibrium With hylotropic bodies we 
have an indifferent equilibrium, because the state is in- 
dependent of the progress of the transmutation 

This being granted, we can ask if we continue the 
eeparatlon of a solution into a less and a more volatile 
part by repeated distillation, what will Anally become of 
it f Generally considered, two cases may happen First 
the residue may become less and less, and the 
■distiJlale more and more volatile, and there is 
no end to the progress This case we may 
exclude from experimental evidence of a most 
general character, for we may take it as a 
general law that it is impossible to enhance 
•any property beyond all limits, even by the 
unlimited application of nur methods We 
must conclude, therefore, that we shall ulti- 
mately meet with a limit of volatility on both 
Jidejf that finally we shall have separated our 
volution into a least and a most volatile part, 

-and that both parts will not change further 
repeated distillation This U a most 
interesting result, for it means that every 
solution can be resolved into components, 
which afe hyloCr^ic bodies For simplicity's 
■sake we have cefnsidered only the case that 
two hylotropic components are generated by 
the process of separation ; generally more than 
two naay be formed, but m every case only a 
limited number of such componenti is possible 
We tnay farmulbte theri^ore as a general 
law 

U U.pOssihU in every case, to separate solu- 
a finite number of hylotropic bodies 
From tbe components, we can compose the 
solution again with Us former properties. This 
is also a ^.general experimental law , if ex- 
cepitsMa to exift, it is only bemuse . 

the eoM Ji tiQt oqe of trUe equUlbrluin^ Still we may limit 
our O^tibi^oration to those caaee where tbe law holds good 
lltoo.WI beve a relation between the premertiee of afty 
«Qlttt|ap^ tOd tha palure and relative quantfty of ita hylo- 
oempOabats^ wMcb qdmits of only one interpretation 

eOi rSoi, VOL. 70] 


«7 


l£ver\ solution of distinct properties has alio u di'^tmct lom- 
position and vice versA 

If wc consider for simplicity's sake solutions of only two 
components, we may represent any property as depending 
upon the composition in a rectangular coordinate system 
the abscissB giving the composition and the ordinates the 
value of the property considered In this way, we get a 
continuous line of a shape dependent on the particular case 
chosen 

If we consider the boiling points of all solutions formed 
by two hylotropic lomponents, the most simple forms of 
curves (indeed the only experimental ones 
known) are given bv the types I, 11, and 111, 
hig 3 For an> solution, for example, the 
solution with the abscissa a, we can foretell 
ii*i variation on distillition by the slope of the 
< urve For, as the residue must be less 
volatile, the residue will change to the ascend- 
ing side of the curve This is for I and 111 
to the right, for II to the left side of the 
diagram The change of the dishllale is the 
opposite 

If We try to apply this criterion to the points 
m of the curve 11 and 111, where there is a 
maximum and a minimum of the boiling point, 
we arrive at no decisive answer, for if the 
boiling point is already the highest possible 
It cannot rise, and if it is the lowest possible 
It cannot fall We arc forced therefore to 
ionclude that the boiling point cannot change 
at all, that is, that this special solution must 
behave as a hylotropic body 

This IB a well known theorem of Gibbs and 
KonovalofT, to wit, that a maximum or 
minimutn, generally spoken of as a du- 
fmguisfiing ^oint in the boiLing-curve, is necessarily con- 
nected with the property of distilling without change in 
the composition of the solution A similar law holds good 
for the transitions from liquid to solid and from solid to gas 
Now this looks like a contradiction , while a few minutes 
ago we placed solutions in a class exclusive of hylotropic 
bodies, we have here solutions, that 1$, mixtures, which 
behave like hylotropic substances. But the contradiction 
vanishes if we consider a senes of boiling-point curves 
corresponding to various pressures We then find that the 
composition at the distinguishing point does not remain 
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constant under dlflereot preawes, but shifts ta one side, with 
ll^alteration of pressure. This fundamental fact was discovered 
and exMrlmeniCally ^eloped m an admirable way by 
Henry Roacoc« and bos since proi^ed itself a most important 
criterion in reoognlting a chemical Individual 
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By drawing curves corresponding to various pressures, we states of temperature and pressure Such substance! 
get therefore generally the diagram shown in Fig 4, the loci call elements In other words. elemenU are n«bsM«csfe 
of the distinguishing poihts forming one curve Between whtch never form other than hyloiroptc phaeeM^ 

Fram this we may conclude that every Ikii^ 

IS hnally transformable into elements, and 
only one defintU set of elements For the 
most general case is a solution. Every sohl^ 
tion tan be separated into a finite number df 
hylotropic components, and these again cwt 
generally bp transferred into a state when they 
behave like solutions and can be separated 
furchrr Tinally, the components remain hylo- 
tropic through the whole range of temperahira 
and pressure, that ib, they are elements 

From the fact that the relation between a 
(onipound substance and its elements admits of 
only one qualitative and quantitative interpret- 
ation, we derive the conclusion that the reso- 
lution of any i.ubstanLe into jt« elements must 
always lead to the same elements in the samo 
proportion Here wg find the source of the 
law of the conservation of the rlemviiU Thla 
law' is not generally expressecl as a special 
stoichiometric al law, because we tacitly infer 
It from the atomic hypothesis But it is truly 
an rnipirical law, and we see that it is not only 
a Lonbpquence of the atomic hypothesis, but 
ilso a consequence of the experimental defini- 
tion of an element and of our nirthods of 
obtaining elements 

Here 1 should like to pause for a moment 
for the purpose of quoting a couple of historical 
fact!} Lp to the present moment, the question 
whether it is poHiible lo deduce the stoichio- 
metrical laws without the help of the atomic 
hypothesis has only been raised by other 
investigators in order to denv the possibility, 
the Infinite possibilittev of the shape of this lurve we have | bo far aM 1 am aware, there exists only one man 
a distinguishing case a^ain, the case that the curve is a I who has worked upon the question with the earnest 
vertical straight line 'Ihis means that the composition is | hope of ubtiiining .in affirm ills r unsvser- Very few 
independent of the pressure When this ir the 
case, we call this hyloiropn, body a suhslancv 
or a chemical individual 

Therefore we conclude that a lonnei lion 
exists be4ween solutions and chemical loiii- 
poun^ or substances, the latter being a dis- 
tinguishing case of the former On the Clrh^^ 
hand, we get an exact definition a subslancr 
or a chemical individual ts a body, which can 
form hylotropic phases within a finite range 
of temperature and pressure 

Such substances can often be produced from 
other substances In the same way as a solution 
la, namely, by putting them together If that 
can be done, we may infer from our definition 
that there existii a definite ratio between the 
oontponentB, independent of temperature and 
pressure between certain limits 
Now, this 15 euentialfy the law of definite 
, prjo portions^ the first of the stoichiometric al 
laws We have deduced, therefore, the law of 
constant proportions from the concept of the 
chemical Individual. 

As you have seen, this deduction is extremely 
simple, the constancy of composition is a 
natural consequence of the mode of preparation 
and purification of chemical substances 

If wa exceed the limits of temperature and 
preasure, where the body behaves as a hylo- 
tropic one. It assumes the properties of a solu- 
tion, that Is, Its distinguishing point begins 
shifting in catnjmsUion when the temperature 
is changed , Then It becomes possible to 
aspamte fhe tiody Into Its components, and 
we call this itate the state of mssociatlon of 
the euhptafice la question In our graphic 
i^apreiaiHhi^him the hitherto straight vertical 
Hn€ df dMimlshlng points turns stdewaysi 
Fig. Muatrstthatances behave in fhli w^y, but there are I know Me name The tnait Is Frans WM r he . 
eutaataneee which hive never been tranalormid Into eohitlone I chief chen^lst at the Iron worki iff KTadno, > BfihbllliiV 
dr the spAiere of existence of which covers aft mccesslhlQ | His paperi^on the subbed are to be found In the ZaiUeltHft 
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^yxikaUsche Qhtmte and in the Annalen d^r A^atur- 

phUoaophu, 

tn the foregoinj^ considerations, Franz Wald has played 
a^graei part. To hiiri I owe first the idea that the deHnition 
A nfbstoiicea and elements is in a certain sense arbitrary, 
cKough very helpful and tonvenient This definition is a 
condensed expression of our methods of separating and 
ptirifying these bodies While, generally speaking, every 
eolutiDn has the same claim to be investigated as these 
bodies, the latter soon distinguish themselves as standards 
to which all other cases may be referred To Franr Wald 
r owe further the idea that the conception of a phase is a 
far more general one than that of a substance, and that the 
deduction of the idea of a substance, and, further, the 
deduction of the laws governing the nature of substanies, 
ntust start from the conception of the phase I do nor 
know whether Wald will agree with the way 1 have 
manipulated his ideas, but I feel it imperatively nrcessary 
Co express my deep respect for. and my thankful obligation 
CO, this solitary philosopher, who has proieiuted his work 
during j long aeries of years almost wholly without en- 
couragement or sympathy from others 

Now there are still two stoichiometncal laws to be de- 
duced, namely, the law of multiple proportions and the 
law of combining weights I prefer to invert the order, and 
firat to deduce the seiond law It expresses the fact that 
it U possible to ascribe to path element a tertain relative 
weight in such a way that everv combination between the 
dements can be expressed b> these weights or rheir 
multiples 

We suppose three elements, A, B, and C , given, which 
ina^ form binary combinations, AB, LK, ind AC, and 
besides these a ternary lOmbination, ABC , there shall be 
but one loiubination of every kind Now we begin bv 
forming the combination AB , for this purpose, we must 
lake a certain invariable ratio between the weights of A 
and B, according to the already proved law of constant 
proportions Now we combine AH with L and get the 
ternary compound, ABC Ihere will be a certain ratio, 
too, between AB and C , and we tan, if we put A as unity, 
assign to B and C certain numbeis desiribing their com- 
bining weights relatively to A 

Now we begin to combine A with C forming AC, and 
then we form the ternarv combination, ACB from AC and 
B According to our law of a relation between elements 1 
4nd compounds, which can be interpreted only in one way, j 
ACB cannot he different from ABC, and, in particular, it 
must show the same ratio between the relative weights of 
Its elements Therefore, the ratio of the weights of A and 
C in forming the combination AC cannot be other than 
that expressed bv the relative combining weights already 
found in the first way In other word«:, it is possible to 
compute the composition of the hitherto unknown combin- 
ation AC, from anahscs of the 1 ombinatums AB and ABC 
In the same way, we tan compute the composition of the 
unknown combination BC, bv help of the numbers obtained 
by the analyses of two other combinations pf the same 
elements To resume the combining weights relatively 
to A regulate all other possible compounds between the 
‘elements concerned. But this is nothing else than the 
general stolchiometrlcal law of combining weights, for we 
extend our tonsiderahons without difficulty to anv 
number of elements 

Lastly, It Is ediy to deduce the law of multiple propor- 
tions from the law of combining weights If no com- 
pounds can be fornii^ except according to their combining 
weights, then, if there are two different Compounds between 
A And B, we can Form the one containing more of B either 
slirect^ from X and B, or indirectly, combining drat A and 
B to form the lower compound and then combining this 
with more of B In applying the law of combining weights, 
we conceive that the weight of B In the higher •compound 
must be twice ite weight in the lower The same ronsider- 
etlon may be repaeted, and Anally we get the result, that 
instead of double the combining weight, any multiple of It 
occur In oomblnations, bpt no othew ratio ^ 

It we caat a backward glance on the mental operations 
we have performed ia the last two deductions, we recognise^ 
Joe the application of which has made the two 

of eoergetlcv so fruitful In the same manner as the 
^IffefapQi between the whole and the available energy is 
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independent of the nature of the path between the same 
limiting points, the product of the chemical action between 
a number of given elements lii ^dependent of the way In 
which they are combined If we compare two dilTerent 
wavs, we get an equation between the characteristics of 
the two wa>!>, and this is equivalent to a new law In 
our Lrise, this new law is the law of combining weights 
1 will put the same idea into somewhat different words 
By stating the equation between any two ways, we can get 
any number of different equations, each representing a new 
way as an experimental fact Now, in orqer that all these 
equations shall be consistent, there must be some general 
law regulanng the characteristics of the^ cquacions For 
the consistency of the several equations In the case under 
discussion, the exibtence of specific combining weights, In- 
dependert of the several combinations, is the necessary 
condition 

This is the main point of the considerations 1 wi^h'to 
lay before you this evening There are some srcofitldry 
questions as to isomendes or allotropic states of subbtances^ 
and there are other similar questions, but it would lead us 
too far to consider tjiem one by one I have investigated 
them on the same basis, and 1 can assure you tha| 1 have 
nowhere found an insurmduntable difliiulty or an impassable 
contradiction All these facts find their proper place in the 
frame of the same general idenii. 

Let me still add some words about the nature of the 
ilements, ns considned from my point of view I wish to 
lay great stress on the fact that here, too, 1 find myself on 
the same ground as that on whiih Faradav built his 
general concepts during his whole scientific caner There 
IS only line difference, due to the development of science 
bnraday ever held up the idea that we know matter only 
bv Its fortes, and lhat if We take the forces nwav, there will 
remain no inert carrier, but realiv nothing at all As 
Faraday btill clung to the olomic hypothesis, hr was forced 
to express this idea bv the conception that the atoms aie 
only mathematical points whence Ihe forces emerge, or 
where the directions of the several forcen intersect, here 
his view coincided with that of Boscovich 

In the language of modern science I express these ideas 
by stating ivkat wc tall matter is only a complex of 
enirgies ii>bir/i we find together i« the same place ^\e 
'ire still prrfeollv free, if we like, to suppose either that the 
energy fills the space homogencoublv, or in a periodic or 
grained way , the latter assumption would be a substitute 
for the atomic hypothesis Ihe decision between these 
possibilities IS a purely experimental question Evidently 
there exist a great number of facts — and I count the 
chemiial facts among them — which can be completely de- 
scribed by a homogeneous or non-penodic distribution of 
energy in space Whether there exist faii* which 1 annot 
be (lesenbed without the periodic assumption, 1 dare not 
decide for want of knoiA ledge, only I am bound to say 
that 1 know of none, 

Taking this general point of view, in wh^t light do we 
regard the question of the elements ^ Wfi will find ihe 
answer, if we remember that the only difference between 
elements and compounds toniists In the supposed imposai- 
biliCv of proving the so-called elements to be compounds 
We are therefore led to ask fot the general energetic proper- • 
tics underlying the concept of a chemical individual, whether 
element or compound r 

The answer is most simple The reasqn why it is possible 
to isolate a substance from a solution is that the available 
energy of the substance is a rhinimvm, compared with that 
of all adjacent bodies 1 will pot develop this thesis at 
length, for it is a well known theorem in energetics or 
thermodynamic*! I will only S-flcall the fact that a mini- 
mum of vapour pressure is always accompanied by a 
minimum of available energy , and we have already seed 
that a minimum of vapour pressure or a maximum of boil- 
ing point is the characteristic of a hylotropic body or 
chemical Individual 

This granted, we proceed tq the question regarding the 
differerices between the several substances. Expressed In the 
mast general way, we RiuL these differences connected with 
differences in their apecifte Energy content Temperature « 
and pressure are not apecific, for we can change them at 
will SpeeUlQ Volume sind speciAc entropy, on the contrary, 
ase net cKangeaUe at will , every Substance has Its own- 


20 


NATURE 


[Mays. ifH 


vplu«i of thtM We majr take (hanfora ihaae valuaa aa 
the chAroctfirUtioB of the dtffcfent substanceii How many 
of eudt characterlitici eaiit I cannot tell Only for 
eimpllclty'e sake 1 will assume that two of them are 
suAdenta Aa I will take care not to deduce any con- 
clusions from this number, we shall not be led Into error 
by accepting It. 

We ^Bce these two characteristics in a system of planar 
coordinates, then the several elements will be represented 
by slnffle points In the plane. We lay the plane horisontally 
and raise from these points ordinates, representing* the 
available energy of each element. Between the points of 
the elements In the plane are situated the pomes of all 
possible solutions, Ailing up the whole plane Each of 
Ehese solutions will also have its available energy, and all 
the corresponding points in space will form a continuous 
luHace. llie form of this surface can be described in a 
general way For as each element has Its point in a relative 
minimum f the surface as a whole will have a shape like 
the celling of a cavern full of hanging stalactites, the end 
of each stalgctlte representing an clement 

How can we pass from one element to another ? 
Evidently not otherwise than by going over the higher 
parts of the surface, or the passes separating each stalactite 
from Its neighbours This can only be done by accumu- 
lating an appropriate amount of available energy in the 
element to be changed. Now the concentration of energy 
IS a task we cannot accomplish ad Ubitum, for the possi- 
bility very soon ends Think, for example, of compressing 
a gas into a given space Up to some ten thousand atmo- 
epneres the work of compression will go on smoothly, but 
after that every metal begins to flow like a liquid, and you 
cannot proceed further. With the concentration of electric 
or any other energy the task is similar, and so we come 
to the conclusion that the concentration of energy can be 
pushed to only a very limited extent The application of 
this result to our question about elements is simple enough 
We cannot get over the pass between two stalactites because 
we cannot attain the necessary concentration of energy. 

From the history of science we learn that these consider- 
ations contain at least some truth, for the isolation of the 
elements has ever been dependent upon the power of con- 
centrating energy available at that time The most brilliant 
example is the application of the voltaic pile to the isolation 
of the alkali metals by Humphry Davy 

Still I must confess that these last considerations are in 
a very embryonic state, and I should not have brought 
them before you If an unexpected application had not lately 
made itself manlfast. Some years ago I explained these 
views CO my old friend Sir William Ramsay, when he asked 
me how the Idea of elements fitted into my conceptions of 
energy Then 1 forgot all about it until Sir William re- 
minded me of It, saying that his perplexing discovery of 
the transmutation of radium into helium mi^t conceivably 
find aome explanation In this way This I am convinced 
of, and the considerations may be pictured In the following 
manner. 

In the corner of our cavern where the elements with the 
highest combining weight are assembled, the stalactites 
i^are very short, and at last they are not really stalactites, 
but rather regions of different slope in the sloping ceiling. 
Where the ^ane is nearly horisontal a drop of water 
furnishes a pteture of the stability of the elements. While 
hanging at the end of a true stalactite, more or leal woik 
must be done to raise the drop over the pass until it Rows 
doom another stalactite But in this corner it will flow 
of its own accord, and only delay for a short lime on the 
nearly horisontal portions in the ceiling 

Sudi dements will have only a temporary existence. 
Now wa'mre wre that for the transmutation of one element 
Into another ^enormpus amounts of energy would be re- 
qittred, for t|>e concentrations of energy as yet available 
have ptoVed themaelvei Insufficient for this purpose We 
may exnectf tberefon, that enormous amounts of energy 
will ba UjbpiraM If such an unstable element changes into a 
stable one* This aooounts for the extractfdiflary qutodty 
of wiiergy developed by radium during Its existence. The 
fact that rodluni changes Into heliuip, on element with gn 
ezceptloitally long ptolactlte (for it It Imposolble iv get even 
any comblnatloa of helium), makes us exp^ Indeed such 
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an unusually great development of energy as is found 

'**^The heat from radium Is surely only the last form of tl«r 
energy developed m its traniformatlon. There are a 
many intermediate forms, termed rays or radjationi, Wlilplb 
have been studied by a bond of eminent workers, whoso 
ingenuity and ability have been displayed in the moffi 
brilliant way during these investigations Perhaps 1 may 
venture the suggestion that first, other Interm rtlqto 
temporary elements are formed, end that the energy Vib^ 
seed at this transmutation appears first in ** 

nrii/, still Imperfectly known forms It is most nicely that 
such forms are originated during the decay of the enor» 
mouily concentrated energy of radium ; at the same tlmo 
it is probable that we have not yet the means of fixing: 
these forms and so preventing their changing into other 
more common forms We should remember that, for 
example, the conservation of electric ener|pf at a pressure 
of some thousand volts during some months iw y 

no means an easy thing, and I have great doubt if U ia 
possible at all . , j 

But here I must conclude, for I have ventured to Intrudo 
on a field where I have not secured my own right of entry 
by personal work. I see among my audience men who arfr 
possessed of an incomparably more minute and compr^ 
hensive knowledge of these new realms of science than I- 
I must ask you, therefore, to take these suggestions in tlw 
same spirit as that in which Faraday took his own specu- 
lations They are questions put to nature. If she say» 
Yes, then we may follow the same path a little (urtheTh 
If she savs No— well, then we must try another path 


A SMITHSONIAN MAGAZINE OF SCIENCE. 


•po provide a medium for the early publication of tht 
^ results of researches conducted under the auspices of 
the Smithsonian Institution, and especially for the publi- 
cation of reports of a preliminary nature, a quarterly Issur 
of the Smithsoman Miscellaneous Collections has been rooi- 
menced This new periodical has the form of an attractive' 
magazine^ and contains papers on a variety of subjects of 
scientific interest, most of them beautifully illustrated 

The number opens with a description of seventy new 
Malayan mammals, by Mr, Gerrit S. Miller, jun , based 
on collections made and presented to the U.5. National 
Museum by Dr. W L Abbott Mr. C G. Abbot presenta 
the results of recent studies of the solar constant of radi- 
ation, conducted at the Astrophysical Observatory of the- 
Smithsonian Institution, undea the direction of Dr S P, 
Langley. Another paper by Mr Abbot describes the new 
cmlostat and horizontal telescope of the Astrophysical 
Observatory, In which are given the results obtained with 
a device designed by Dr. Langley for the purpose of 

churning ’* a column of olr traversed by a solar beam, 
with the view of reducing the boiling ” or confusion of 
all parts of the solar Image due to vanablllty of the strata 
of ojr traversed. Dr. F. W True presents some photo^ 
graphic Illustrations of living finback wholss from New- 
foundland, these being the first photographs of living whaJea 
in American waters that have thus far been published. 
Brief descriptions of a skeleton of Hesperorms, and a new 
Plesiosaur, by Mr Frederic A. Lucas, are given with plates, 
and Mr W, H. Holmes illustrates and edmpares the design* 
on some remarkable shell ornaments from Kentucky and 
Mexico 

A noteworthy specimen of a Glacial pothole In th» 
National Museum is described by Mr George p. Merrill, 
who explains the method bv which the specimen WM pro- 
cured, Some notes on the herons of the district of 
ColmnblB^ by Mr. Paul Boftsch, who made a systematic 
survey of two heron colonies and conducted aXpOrlment* 
with the view of solving some of the pfoblems of bird fife, 
are of specUi interest Or. J, Walter Fewkee gives a pns^ 
llmlnary report on an orcluDologica] trip to the WMt Ififfie* 
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In 1^3, deicrlblng particularly the remarkable objects of 
itomp tonCp shell, wocmI, and pottery which he collected 
dunfig tile tripp and fflvin^ an insight into their various 
ueei. Dr. C M, Child, of Chicago University, describes 
the form-regulation In Coelentera and Turbellaria, of 
which he made a special study dunng his occupancy of the 
Smithsonian table at the Naples Z&ilogical Station, and 
Dr Carl H Eigenmann introduces some new genera of 
$Outh American fresh-water fishes, and new names for some 
old genera. Of tlmelv interest is the account of Korean 
haaddresses In the U.S National Museum by the late Mr 
F H Jenings, in which are described and illustrated 
cwanty-four varieties of Korean hats and other headgear. 
Including headband buttons and hatpins for topknots. 

A brld history of the Hodgkins Fund of the Smithsonian 
Institution, and of what has been accomplished with its 
Income toward *' the increase and diffusion of more exact 
knowledge in regard to the nature and properties of atmo- 
spheric air in connection with the welfare of man," bears 
the name of Helen Waldo Burnside, and is accompanied 
with an Illustration of the beautiful Hodgkins medal Mr 
A D, Baker gives an account of a notable success in the 
breeding of black bears, which is of special interest to those 
having charge of animal collections In a contribution on 
Chinese medicine, Dr. James M Flint briefly explains the 
origin of medicine and Che theory of disease in the Celestial 
Empire. The last of the senes of articles consists of notes 
on the rocks of Nugsuaks Peninsula and its environs, 
Greenland,^ by Mr W. C Phalen, the remaining pages of 
the magazine being occupied by brief descriptions of various 
nctiviClei of the institution and their results, 


UNIVERSITY AND EDVCA7IONAL 
INTELLIGENCE 


Cambridgb. — ^T he following is a copy of the speeph de- 
livered on April aB by the Public Orator, Dr. Sandys, in 
mesenting Prof Ostwald, of Leipilg, for the degree of 
Doctor In Science honorij causa 
VJri et rerum naturae in scienCiis excolendis et scientiarum 
illarum in termini 1 propagandii prosper e occupati, non unius 
Cantum popull intra nnes angustos cohibentur, sed orbis 
terranim totius inter cives men to numeranCur Nuper apud 
Londiniensei Farad an nostn memoriam oratlene luculenta 
prosecutus esc vir scientiarum laude illustns, qui a Germams 
olim orlunduB, Germanorum ultra terminum onentalem 
Russorum in imperio natus et professons officio functus, 
postea in Ipsam Germaniam atque adeo ad universitatem 
■nsignem Lipsiensem vocatus, in scnptis suis omnibus 
Germanorum gravltaCem cum Francogallonim stilo lucido 
'ConsociBVit. Idem ne Europae quidem terminis contentus 
«Bt, auctumno proximo (nisi fallor), velut alter Mercurlus, 
Atlantis nepos facundus, etiam aequor Atlanticum translt- 
urus Quanta dillgentia, memona quam Cenacl, ingenio 
<iuam multipMcl praeditus, scientiae chemicae et scientiae 
physicae confinla quam diu quam felicjter lustravit, a collegis 
mag^is sine ulla invidia peregre laudatus, a disclpulis 
plunmis in omm orbts terrarum regione dllectus. Quot 
opera, inter sese quam varia, scientiae suae explicandae 
destlnavlt, idem etiom allorum labores in Actis a sese tarn 
diu edltls quam dlllgenCer in unum collegit, collectoi In 
(irdlnem quam g perspicuum redegit. Nemo mlrabitur 
AcCOitim iilorum librum props quinquagesimum virl tanCi 
tn honor em nuper esse d^icatum, qui abhlnc annos fere 
quinquaginta natus, vitae suae lam per partem dlmldlam 
dgctorii nomine decoratus est yirum talem ad litora nostra 
honoris causa nuper voEatom, atlam nostro doctons tltulo 
libeator ornamus 


A COMBINED examination of non-resident candidates for 
opeh ^scliolarahips, eshibltlons, Ac., will be held at Trinity 
College I Clare College, Trinity Hall, Peterhouse, an ' 
SIdniqr SnpaaK CqUno. Cambridge, beginning on Tuesda; 
Decembff 61 ^ndldatei will bo examined at each collet 
at ClniA «nd by the lame pepees Forms of ^ppli- 

caclw fair edmlealon to the examkiatlon may be obtained 
the TiitoN of Trinity GollogOp Che Senior Tutpr 
cf College^ the Maetor of Trinity Hall, the Senior 
hf Polmoyse,' or the Master of Sidney Sussex 
finfalifa should be made not later than November 
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18 Papers will be aet in classics, mathematics, natural 
sciences, moral sciences and history. In mathematics end 
science the range of subjects Included in the^ examination 
will be as follows — Mathemofiei — ^Arithmetic, geometry, 
algebra, trigonometry, elementary statics and dynamics, 
conk sections treated both geometrically and analytically, 
and the elements of the differential calculus* Natural 
5 ciiincei — Physics, chemistry, zoology, botany, physiology, 
and geology. Candidates for an emolument at Clare 
College may also offer elementary biology as a subject 
Of these subjects no candidate may offer more thsA three 
In making awards, excellence in one subject or In two 
subjects will be taken especially into account These will 
also be (1) a paper of general questions In natural .Kiences 
which must be taken by all candidates who offer natural 
sciences, and (a) an ^tlonal paper in mathemati^a ^liable 
for candidates who offer physics as one of their subjects 


The Education BUI for Scotland was read a second time 
in the House of Commons on Monday by a nlajprity of 
fifty-seven. 

A LIST of the courses of lectures proposed for the summer 
term in the various German-speaking universities and 
technical schools is given in the PhysikaUschc Ztilschfifi 
for April 15 

The foundation-stone of an extensloit of the Durham 
College of Science, Newcastle-on-Tyne, was laid on Monday 
by Mr T G Gibson The cost of the new buildings has 
been provided by a fund of 50,000! , raised tp commemorate 
the life of the first Lord Armstrong, whose name the college 
Will henceforward bear ' 

A COURSE of ten advanced lectures on the " Tracts of 
the Brain," by Dr W Page May, waa commenced yester- 
day at University College, and will be*^ continued on 
Wednesdays at 5 p m The lectures ore open Without fee 
to all internal students of the university. 

The following appointments are announced — Dr. Fried- 
rich Ei^el, of Leipzig, professor of mathematics in Grelfs- 
wald , Dr J. Schubert, of Eberswald, professor of pbyelcs, 
meteorology and geodesy , Dr K Hopfgartner, of Inns- 
bruck, professor of chemistry ; Dr K Schaum, of Marburg, 
extraordinary professor of physical chemistry. Prof. Paul 
Behrend, of Hohenheim, professor of organic chemistry , 
Prof Lorenz, of Gottingen, ordinary professor of mechanics , 
and Prof Roessler, of Charlottenburg, professor of electro- 
technics — the last three at the Danzig Technical School, 
Dr A Hagenbach, professor of physics at Aachen, Prof 
Moersch, professor of engineering at Zurich , Dr Wede- 
kind, of Tubingen, and Dr Otto Dimroth, extraordinary 
professors 

Riplvino to a question in the House of Commons On 
April 27, Mr Brodnek said that papers would shortly be 
laid on the table relating to the subject of the further main- 
tenance of Coopers Hill College. Including the report of 
the committee which sat last year In Consequence of the 
strong recommendatlont of that committee and l|ie evidence 
brought before them, thdt efilcieiit candidates Me the Public 
Works Department in India Oan be provided by other 
engineering colleges at a less tost to the candidates an<f 
to the Indian Government, It has been decided to close the 
college No decision, howevfr, has yet been arrived at as 
to the date of closing, ondwU possible conaldcration will be 
shown to those concerned. 

In his presidential address at the reci Mt attwiel general 
meeting of the Institute Of ChemlStlyc^ w* '^vld Howard 
review^ the work Of the o^uncll of^tte institute dUrmg 
the past year Among other nv^ttera of Interest he referred 
to the work of a special committee appointed to consider 
the advisability of instituting examinations for technical 
chemists Mr Howard said the mOet qommon difficulty 
at present Is how to bridge over the gap between the sclen-* 
Hfic traJmng and the pracdcal work of the technical 
Chemist, "What the chemist has lo learn is to think in 
tons, not in nwms." A targe number of well known 
manufacturerif^niaulted4»7;JtiM committee, while agreeing 
as to the, value if a sound tiwiiDg In chemlatir and physics, 
were emahdlic ^et they did not want chemists tralnei^ or 
examloecC kf the' special cechncAogy of particular iitdusmes. 
The Boheino drawn up by the oommittee is, as far aa 
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e iBtlble, baled oh the opinions of the manufacturers As 
r Howard said, it is gratirvinHT to know that m thii 
itiveitigation the institute ran rely on the cooperation of 
so many leaders of industry, amonp whom are ironmaBters, 
alkali, acid and general chemical manufacturers, brewers, 
cement makers, and representatives of dyeing, calico print- 
ing, and other important industries A technical chemist 
possessing all the qualifications suggested by the manu- 
facturers would be at once a competent mechanical 
engineer, electrical engineer, architect and surveyor, 
accountant and book-keeper, draughtsman, patent agent, 
and lawyer, in addition to being a capable chemist, and 
he would possess also special personal qualities, iniluding 
the power of organisation, tact and general business 
caparilv The committee la strongly inclined to think that 
It IS possible so to direct the post-graduate studies of the 
young cheml^t that he may adapt himself to technical 
practice, and thus not only improve his own position, but 
be better qualified to bear his part in the prevailing struggle 
of industry 

The King on April sM laid the first stone of the new 
buildings for the Royal College of Science, Ireland, which 
are situated at Leinster Lawn, Dublin The ceremony was 
commenced by the reading of an address by Sir Horace 
Plunkett, vice-president of the Department of Agriculture 
and fethnlcal Instruction for Ireland, reviewing the work 
of the department as a whole, and especially that part of 
It entrusted to the Royal College of Science for Ireland 
Referring to the latter, the address comments on the assist- 
ance received by the department from local authorities in 
the work of developing a system of technical instruction 
throughout Ireland, ind points out the national value of 
a complete system of education The King, in reply to 
the address, expressed his pleasure at performing the 
ceremony, and lontinued In these days scientific train- 
ing js an jndlspensabie condition of success in commercial 
and industrial life lo be thoroughly effective it requires 
all the help which research and modern appliances can 
give You are therefore wise in providing the improved 
equipment and the widened opportunity for instruction 
which this college will henceforth supply You have told 
me that the efforts of your department to extend scientific 
education among the people have been supported by popular 
sympathy, and by the cooperation of representative publii 
bodies Lam glad to receive this assurance , for without 
such sympathy dnd cooperation any scheme of technical 
instruction, however well devised, must fail to come into 
close touch with the life of the people, and must fall short 
of complete success 1 agree with }nu in thinking that a 
complete system of education is necesbnry for the full 
realisation of your aims , and my best wishps go with your 
efforts to improve the Intellectual and material conditions 
of the country " During his Irish visit the King also took 
another opportunity of emphasising the value of education In 
assisting the> development of a country At Kilkenny, in 
reply to addresses from a number of bodies, including the 
KlIkenn^^Agiwultural Society, His Majesty said — “ 1 
notice wjfbr pleasure the earnest efforts which are now being 
made industrial developmnrft pf Ireland, and 

' eroecially for the promotion of the agricultural industry, in 
whkh 1 take great practical interest Agricultural 
prosperity, in mv judgment, depends largely upon improved 
educational methods, cooperation, and better facilities for 
distributing produce 1 am glad to know that, along these 
lines, progress Isjinow being made in Ireland " 


SOCIETIES AND ACADEMIES. 

LONbON 

Llnnean 8(tclety, April ai —Prof. S H Vinos, F R.S , 
president, in tge chair. — Mr. Clement RwM exhibited draw- 
ing ^ Mrs Reid of fruits and seeds of British pre-GIacialp 
iilCer-Glaclal, end Roman plants and series— CaJyclflors 
The fiio 4 t InM^esttng addition to the Inter-Glacial flora Is 
the south Hutt)pSan Co (oneoj if r FyesesH tka, whiOh occurs 
aboAdoirtly on the Sussex coast In deposits which yield also 
Acer moiupssSfihMfMinj JVajaf minor, and JV, gtaminen^ The 
pre-QIadsf Cntyclfliirm Indude Trapa Rafanj, but the rest 
of tim spschb ynt determined are still Jiving in Britain; 
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many, however, need further examination The plants frarti 
Roman Silchester Include the vine, bullace, damson^ and 
coriander — Dr O Stapf, on behalf of Mr, W B HMiMwye 
exhibited some specimens of Primula vulgaria, Hude , whiu 
displayed the phenomenon of phyllody of the calyx in ati 
unusual degree 

Physical Boeiely, Apiil 22 —Dr R T Glasrbrook, 
F R S , president, in the chair — Calculation of colours for 
colour aenvitometers and the illumination of ** three-coIouY" 
photographic transparent les by spettrum colours . Sir 
W de W Abney. In three-colour photography, photo* 
graphs have to be taken through a red, a green, and a blue 
screen, the transparencies or prints from which are then 
viewed The exact shades and hues of these screens depbnd 
on the light which Is used for viewing the transparencisu 
or on the colours employed in printing The present paper 
confines itself to the former case — Normal piling as con* 
netted with Osborne Reynolds's theory of the universe Prof 
J I) Bvuratt. The paper maintains that, in a struggle for 
existence between different kinds of closest piling, repre- 
sented by separate clusters with room to change their 
arrangements, normal piling pobspssei great advantages, 
first, in its six sets of lines of spheres, which serve as batter- 
ing rams, and secondly, in its four sets of tiers in closest 
array, which facilitate the loalescence of adjacent clusters. 
— Note on the dilTraction theory of the microscope as applied 
to the case when the object is in motion Dr R 1 
Qluaabrpek. According to the Abbe theory of muro- 
scopic vision, when a grating is placed on the stage of a 
microscope and illuminated by plane waves, dinraction 
images are formed in the focal plane of the object-glass 
and the images in the view-plane result from these, and 
this is undoubtedly true It is pro\ed in this paper that 
the image in the view-plane may change without an alter- 
ation in the position of the diffracted images —An auto- 
matic gas-pump” was exhibited by Mr E S Phllllpa. 
The apparatus is constructed upon a plan which enables 
the pump, when once set in operation, to continue auto* 
niatirally and to prodiue a<« perfect a lorricellian vacuum 
as is possible 

Edinburgh 

Royal Society, March 21 —Prof Flint in the r)>Bir 
— Dr J Erskine Murray exhibited and explained a 
differentiating machine, by means of which the first deri- 
vative uf a given curve could be traced mechanically A 
rod A IS pinned at one end to a rectangular frame so as to 
be lapable of revolution in the plane of the frame A 
second rod B is retained by guides on the frame so as to 
be capable of motion only in the direction of its length. 
A pm In B engages in a longitudinal slot In A, and ihus 
the distance between B and the pin about which A revolves 
IS constant 1 he displacement of B relatively to the frame 
IS therefore proportional to the tangent of the angle of 
inclination of A If the revolving rod A be guided by hand 
so as to be always tangential to the given curve, a curve 
the coordinates of which are proportional to the differentlala 
of the original curve is traced out by any point on B The 
frame supporting the rods is free to move In direction X 
at right angles to the rod B In order to eliminate the 
y-coordinate of the Original curve, the board on which the 
derived curve is traced is free to move in OY but not jn 
OX — Dr J. HAlifi gave an account of his speetroscopfc 
observations of the rotation of the sunf which had been 
corned on at the Royal Observatory, Edinburgh, since 1901. 
The method employed was essentially that used by Duncr, 

1 11 It soma aimplifieatlon and greater steadiness of the 
apparatus had been secured by the employment of « 
siderostat and heliometer The results so far obtained seem 
to point to a decisive influence of solar activity upon the 
surface rotation. By arranging the results in two groups, 
one comprising the observations of 190 i-s, a time of aun-^ 
s|M>t miminum, and the other those of 1903, at a period 
of vigorously renewed solar activity, Dr Halm obtained 
undoubted evidence of the existence of system otic differencee 
between these two groups of quite unexpected magottudf. 

I The decrease of angular velocity from the equator towitdii 
the poles, as observed in agreed very well syJth 

that found by Duner in 18^-9, also at a time Of siui- 
Bpot minimum But the appearance of spots iii 1903 
accompanied by an extraordinary tnerease of r angylBr 
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vtttocitj in higfh latitudes It seemed as if the spots had 
cMSed the superficial layers to rotate more in accordance 
with tfie law of rotation of a rigid body, a mode of state- 
ment, however, which was not to be accepted as involving 
any physical theor^y — In a paper on the viscosity of aqueous 
solutions of chlorides, bromides, and iodides, Dr W W 
T^glwr and Mr. Clerk Ranlinn gave determinations of the 
relative viscosities of KCl, KBr, KI, HCl, and HBr, in 
solutions containing 1 mol , 2 mol , and 3 mol per litre 
at o^p 15”, and 25°. The effect of temperature change and 
concentration on the viscosity was found to be different for 
the chlorine, bromine, and iodine solutions Ihe molecular 
conductivities of the fifteen solutions at 0° were also deter- 
■miiad, and iihowed no greater differences than for solutions 
of Mmitar concentration at 18° — In a note on the unit of 
relative viscosity and on negative viscosity. Dr W V«, 
pointed out the disadvantages of expressing the 
relative viscosities of solutions by taking as unit the 
visLoaity of rhe solvent at the temperature of experiment 
Instead j they should all be referred to water at 0° as 
standard Until quite recently only aqueous electrolytes 
were known to exhibit the phenomenon of " negative 
viscosity/’ 1 e the viscosity of the solution less than that 
of the solvent at the same temperature Aciordmg 
as the temperature coefficient of the solution is greater 
or less than that of the solvent, a solution may exhibit 
negative viscosity at high temperatures or at low tempera- 
tures — in a paper on the action of ihlornform on the heart 
and arteries. Prof SchMfor and Dr Bcimrilab showed, 
as had been previously proved by Gaskell, McWilliam, Hill, 
Enibley, Sherrington, and others, that thloroform has a 
powerfully paralysing dction upon the mammalian heart, 
inducing m it a condition in which all irritability is lost, and 
IS only rcLOverable by washing away the poison by passing 
a stream of unpoisoned blood or saline solution through the 
cardiac vessels They further show that this paralytu con- 
dition IS not due to vagal inhibition, which is only rarely 
to be seen in chloroform anaesthesia, and is then probably 
due to dyspncEa , it is therefore not capable of being 
antagonised by atropine Even such a powerful agent as 
suprarenal medulla, which is one of the strongest cardiac 
stimulants known, is powerless to provoke contraction in 
a heart paralysed by chloroform But sometimes artificial 
respiration bv chest Lompression may, by inducing some 
sort of circulation through the coronary vessels, cause the 
removal of the drug from the heart No benefit has been 
obtained by directly " massaging ” the heart The addition 
of a small percentage of aniinonia vapour to the chloroform- 
laden air used for inhalation is shown to have a markedly 
beneficial effect upon the result, the heart’s force and the 
blood pressure and respiration being maintained far better 
(ban With chloroform alone Alcohol vapour has a similar 
but less marked effect On the other hand, too large a pro- 
portion of ammonia vapour is liable to produce instant add 
permanent arrest of the heart’s action AVhile the respira- 
tion usually stops before the heart, in some cases the 
cessation 18 simultaneous, and in a few the heart ceases 
before the respiration After having completelv stopped the 
heart may after a minute or two recommence to beat, but 
the respirations rarely begin again spontaneously, except 
that, a& in asphyxia, a staircase of about a dozen respira- 
tions mav make its appearance long after the ordinary 
respiratory movements have ceased Ih^se are, however, 
ineffectual to procj^ce recovery, and if artificial respiration 
be not resorted to the heart soon ceases permanently The 
effect of chloroform upon the arterioles haa been determined 
both In the frog and m the isolated mamnialian kidney by 
perfusion of Ringer's solution containing dissolved chloro- 
form In the froig, solutions codlaining from i in 200 to 
1 In 20,000 produce constriction of arterioles in proportion 
to the amount of chloroform contained in solution In the 
■naminfil, while stronger solutions (such as i Ip 500) pro- 
duce powerful constrlcaon of arterioles, dilatation is obtained 
with weaker soJufioni (i in 5000), a strength which in the 
frM pMticeS marked contraction This Confirms an observ- 
atloii by Dr. C J Martin, recently conununicated to the 
fhyslofpedMl Society. Further experifnents are needed^ 
clear up tnli dlsor^paficy between the results in the frog and 
Gi A. tarto comisunicatad a. paper on thd 
thendal ,«s|katasUm o£ nlutiops of the, hydroxides of sodiv^, 
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barium, and strontium, in each of which the volume of the 
solution IB less than that of the water used in its prepar- 
ation In the case of sodium hydrOxide Ihe expansion in 
all caseii, whether positive or negative, increased alge- 
braiially with rise of temperature Ihe same was true for 
strontium hvdroxide In the case of barium hydroxide the 
expanision was bO small and the variation with temperature 
so slight that nothing definite could be predicated, although 
all solutions examini^ agreed in giving negative expansion 
With sodium hydroxide the maximum contraction point 
slowly shifted towards the concentration origin with rise 
of temperature — Mr John Dougall presented a complete 
and elaborate discussion of the analytical theory of the 
equilibrium of an isiitropiL elastic plate The solution was 
obtained in the first instance for an infinite plate, and was 
then applied to cases of finite plates — 'ihe Rev F H 
Jaekaon communicated a theorem relating to a general- 
isation of the Bessel fumtion 

Paris 

Academy of Sciences, A pul 25 — M Moscart in the 
chair — Repoit presented bx the i ommission charged with 
the siientifir control of Lhr geodesic operations at the 
equator A description of the work done during the year 
1903, and a sketch of that proposed fur 1904 and iqo5 
Unfavourable meteorological conditions Interfered consider- 
ably with the Work done last ve ir — M Blgourdan was 
elected a member in the section of astronomy in the place 
of the late M Caliandrcau, and M Gordon a correspondant 
for the section of geonielry in the place of the late Prof 
Salmon — Note on an earthquake ut Koustchouk, in 
Bulgaria, communuated by the trench consul — Observ- 
ations on the comet 1904 a (Brooks), made at ihe Observ- 
atory of Besani^on F Chofard«t. On April 19 the comet 
appealed ns a star of the ninth magnitude, with a rounded 
head i' in diameter, and with a central nucleus There 
was a slight tail from 2' to 3' m length m the 
direction of the south-west — Observations on the comet 
1904 u (Brooks), made at the Observatory of Pans 
M Iklot, — Provisional elements of the Brooks comet 
(1904, April lb) G Fttyot. — The 1 eonids in 190J, and the 
determination of their height by means of simultaneous 
observations Maurice Fwrinkii, l^m Teuolioti and 
H Chrdtloii. Ihe simultaneous observations were carried 
out at stations 287 kilometres apart, and results were 
obtained for eighty-three meteors The average height cjf 
the first appearance was 103 6 kilometres ^extremes 13S ^ 
and 539), of disappearance 758 (extremes 1316 and 334), 
the average length of the trajectory being 35 2 kilometres 
- On the singularities of analytical functions L Zordttli 
--^n attempt at a determination of the difference of longi- 
tude chronometncally Paul Dltlah«lm T^he difference of 
longitude between Pans and Neuchfttcl was determined 
carrying with special precautions hve chronometers between 
the two places, the mean result being iBm 2S>86s It 
IS proposed to check this by a new telegraphic determin- 
ation — On the frill of water in rivers BUinond Malllkt. — 
On the melting point of gold and the expk^ioiUDf some 
gasps between 0° and loon'* C Adrien JaOqtprad and 
P Louis P«rrot^j(see p 14) — On rhe atomld^eights of 
hydrogen and oxygen, and ng the probable value of their 
atomic ratio Ph -A Ouyo and Ed Mkllnt. The method 
proposed by V^alher for treating a limited number of observ- 
ations IS Applied to the reduction of the observations of 
L W Morley on the atomic weights of hydrogen and 
oxygen The final value is 0*158787^(0^ H = i — Ivxperi- 
mental researches relating to some cyclic amines P 
L«ffnoulti The heats of combustion of some amines calcu- 
lated by means of the formuld* given by the author in a 
previous paper show ih a few rises wide deviations, and 
It appeared advisable Co re-determlne experimentally some 
of these measurements The results of determinations made 
with the Berthelot bomb for xylidcne, monoethyl am line, 
^-anisidine, a-naphthvlamme, arid fi-naphthylamlne are 
given, and Agree with the fipires calculated from the 
formula within 0*5 per cent ~The formation of hydrogen 
iiJlcide by direct synthesis^from its elements A Dufour. 
At a very high temperature^ hydiwen and silicon unite 
directly to form hydrogen silicide. The amount formed is 
small,' and the pmuct was identified by Us chemical ^ 
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RQ^oiic and its boiUng^ point (<>-116° C) — ^The lead- 
aluniinmm alloys M, PdehauM. Alloys containing 93, 
and 98 per cent of ftluniinium were obtained, the proper- 
ties of tvhich are described — On colloidal gold M 

Hanriot. Colloidal gold, prepared by ^ the method of 
Henrirh, e.xhlbits properties which are Inconsistent with 
the assumption that it consists merely of finely divided 
gold. — new indicator and its application to the detection 
dI boric acid Liiclen Heblii. Ihe indicator propoaea is 
extracted from mimosa flowers by weak alcohol its 

general behaviour is siinilar to that of phenol-phthalein, 1 
With the advantage that it can be used in the presence of 
umnionia. It gives a characteristic reaction with boraies, 
and may be for this purpose ip.ithe analysis of food 

products — The action of magnesium ^ndvorgano-ikagnesium 
compounds on broRiophenetol V Orlgw Md fcr Broino- 
phenetol reacts readily, with magnesium |idyPwr, giving 
ethylene and ^H ,0 MgBr instead of tKe^^n^Vmal com- 
pound CiHgOCHaCHaMgBr — On the lagtone of oxy- 
crotonlc acid and the y-substituted crotonic acids ^>1 
l•mpl•au• — Researches on the dlnaphthopyranit senes 
R Foaop-^Remarks on some peculiarities of the flora of 
Long Island' Ph Ibartardt ihe views of the author 
given in previous papers on the influence of the amount 
of atmospheric moisture on the growth and development 
of plants have received confirmation from a study of the 
growth of vegetation on Long Islon^^ — Researches on the 
browning of the vine L Rbvm ^he browning of the 
Vine IB a particular case of impoverishment of the plant 
brought about by production It may be avoided "bv thr 
use of manures rich in potash — On the evolution of the 
relief of the plateau of Mehedinti, Roumania E 
d« Mdrtonno. — On the faults and undulations of the 
secondary and tertiary layers of the Loir Jules Walaoh, 

■ — On an alhumon extratted from the eggs of fishes the 
comparative chemistry of the sexual products m the same 
ipecies L Hvgobnonsii^Autolysls of the tissues of the 
animal organism and the genesis of morbid phenomena 
A Ohomyii— ^Thh coUoldJ metals in mineral 

waters , natMf oxydase* luid their therapeutic action 
K. Oarrlgou.^On a mechanical apparatus allowing of 
trepanning and vibratory mogsage . m ■•rout. 
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LOJID KELVm ON OPTICAL AND 
MOLECULAR DYNAMICS 


flultfmore Lectures oii Molecular Dvnamtrs and fhc 
Wave Theory of L\ght, By Lord KcIvihj O M , 
GCVO, PC, FRS Pp xxji + 694 (C.im- 
bridge * University Press, 1904 ) Price 15s net 

I N the autumn of the year 18S4 Lord Kelvin delivered 
at Johns Hopkins University a course of lectures 
On Molecular Dynamics and the Wave Theory of 
Light," mainly extempore j which, having very fortu- 
nately been reported stenograph ically by Mr A S 
Hathaway — one of his band of auditors, the famous 
twenty-one coefficients " — were issued to the world 
unrevised in a pap>rog-raph volume at the end of the 
aame year, and have since been known as the " Balti- 
more Lectures " The report, being nearly verbattm, 
showed how comparatively slight were the iinniediate 
preparations that Lord Kelvin had made for soino 
portions of his task, and thus had the great advantage 
of revealing the procedure and attitude of an investi- 
gator of transcendent genius in face of regions of his 
subject more or less new to him. 

One result, in fact, of his enthusiasm for the new 
aspect of optical propagation revealed by the pheno- 
mena of anomalous dispersion, and of the wealth of 
mechanical illustration which, taking hia audience 
Into collaboration, he provided for this hitherto rather 
Abstract subject, was to start a period of enfivened 
interest, illustrated by memoirs by LindetAanii and 
Others, abroad and in this country, this has now 
reaped a rcw'ard in fruitful comparison of the theory 
with experimental data obtained over the cnorhious 
range of six or seven octaves by Langley, Rubens, and 
other pioneers Irrespective of this phenomenon of 
anomalous dispersion in the spectrum near a region of 


absorption of the light, Lord Kelvin's own estimates 
of molecular dimensions had already ruled out ^he 
earlier attempts of Cauchy and his followers to bas^ dis- 
persion on mere loading of the sther by massive 


molecules. On such a theory of inert molecular 
masses the proportional dispersion per octave cou^d 
<depend only on the ratio of the intermolecular distance 
•to the wave-length, no other magnitudes coming into 
•consideration, and it must depend on the square of 
‘this ratio ; thus the actual i per cent dispersion for 
glass would be explicable by about 10 molecules per 
Wave-length, while with the real number, about 10*, 
the circumstances would be practically the same as 
for a uniformly distributed load, which would give no 
*dlsperSioti at all The mdlttern theory of dispe'rsion 
tbua ^1U^t rest on ggi investigation pf ifljf interaction 
between the farted internal vibration molecules, 
cohditianed bj|[; l^elr own proper and the 

periodic irnpi^eisdd vibration of the wave-motion which 
prodl^B It ^ Idng ds the internal dynamics of Ihe 
inoWlfc^e rentnln ^unexplored, only* general principles 
faptied, and it mattein Kttle to the argument 
Id conducted In terins of a mechanical cbh- 
CM* ifn terms of the electric theory; 
the general frame into which the 
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facts nro to be fitted can be supplied by theory. On 
a mechanical view , mere loading may produce refrac- 
tion but not dispersion , so on the electric view, even if 
there weie no free periods in the ordinary sense, there 
would remain an indc\ of refraction equal to the square 
root of the dielectric coefficient 

In the preface to the present volume Lord Kelvin 
states that he chose for his lectures the subject of the 
wave-theory of light with the object of accentuating 
Its points of failure, thereby intending to stimulate 
the dctlivities of nudicncc towards extending further 
"the^Aqpds of new knowledge splendidly eniichSng 
the of physical 'Science " that had flowed 

from the^ theory 

"We all felt that difficuflies were to be faced 
and not to be evaded, were to be taken to heart 
wtth ihe hope of 5o/T>ifig them if possible; but at 
all events with the certain assurance that there is an 
explanation of overv difficulty, though we may never 
succeed in finding it Tt is m some measure satis- 
factory to me, find 1 hope it will be satisfactory to alb 
of my Baltimore ^efficients 'sLill alive m our worla 
of science, when this volume reaches then* hands; to 
find in it dynamical explanations of every one of the 
difficulties with ivhich we were concerned from tht 
first to the last of our tw'cnty lectures of 1884 " 

The sentences quoted contain the key to much 
(though far from all) of Lord Kjpfvin's mathematical 
itives ligation of th^ last twenty years The result is 
this magnificent Volume of more than 700 pages, which 
in its variety of contents and widlh of * grasp for6iblg 
recalls the onginol " Thomson andk-Tait ” of forty 
years ago, except, Indee'd, that the form of a treatise 
being now dispensed with, the author is at liberty tQ 
go directly for the various subjects of interest that 
hold his attention without iiny necessity for pre- 
liminary didactic expositions. 

The earlier lectures are reproduced here with addi- 
tions within brackets, but the author soon found that it 
was easier to rc-wn^p the greater part of the material. 
His expression of distrust of the stalled electro* 
magnetic theoiy of (ight " (p 45) stands as in the 
original ‘"Along with it is the interesting statement 
that he had worked out for himself, as early as the 
year 1854, the result tl|at an electric impulse is pro- 
pagated rilong a cable ti^th a velocity of the^ Milder of that 
of light, and that it pnly "required a knowleclge of the 
ratio of the electric unfts toilead to tho mult that for 
an nir dlelcctnc it would agree with the velocity df 
light in air An investigatioji of such linear propaga- 
tion, on the llne^ now familiar, and thoroughly de- 
veloped by Heaviside, is" inserted as the last appendix 
(L) The first j>ub 1 ished determination of this velocuy 
IS contained, as is welt known, in Kirchhofl 'a. memoir 
of 1857; there the result;? is deduced on the basts of 
Weber's theory of moving Electrons, which act on each 
other instantaneously at a distance, the law of 
attraction inVblVing their Velocities as well as their^ 
distance apart Neither there nor in the ordinaiV 
modem investigation for cables is there any reference 
to transmission of electric afl^ccts across space with 
finite speed; that makep no difference for the case, of 
enclosed cylindrical (^electrics of diameter small 
pared ;^ith the wave-length, for with theiq it id only 
the adjacent parts of the electric distribution and 
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current on the conducting boundaries that are sensibly 
effective as regards the internal state of each clement, 
and their mutual influences are adjusted in times which 
are in any case inappreciable in an estimate of the 
times required for transmitting effects along the 
cylinder For wider cylinders or shorter waves, the 
Weberian formula of Kirchhoff gives a result differing 
from the velocity of radiation, of which Maxvvcll wn<) 
of course well aware, while Lord Kelvin's approxi- 
mate treatment is no longer applicable We now 
know that, to transform the Weber-Kirchhoff formulx 
into those of the modern electron theory, it is only 
necessary, In the integral expressions for the vector 
potential of the current and the scalar potential of the 
charges, to consider each element as propagated 
through space with the velocity of radiation instead 
of being transmitted instantaneously 

One of the great historical difflcultics in optical 
theory, above referred to, i^ras that of onibraciiig the 
phenomena of propagation in crystals and of reflection 
from transparent bodies within the dynamics of 
ordinary Mastic solid media This problem u as 
resolutely attacked by Green nearly sixty years ago 
with a brilliant but unsuccessful result, and no success 
in adapting his analysis isas achieved by anyone 
else until some three years after the Baltimore lectures 
were delivered Tlien Lord Kelvin produced liis 
theory of an elastic medium with finite rigidity but 
)>crfectly labile as regards compression, and character- 
latically lUvtstrated it by material structures, such as 
a mass of foam in vacuo, which resist distortion but 
are insensitive to shrinkage of volume If lumin- 
fcferous media were elastically like this, the necessity 
of oontinuity of displacement formal to a reflecting 
interface would no longer press upon the theory, for 
the two media would stretrh locally in the direction 
of the normal without reaction on the other stresses, 
just as much as might be required And it was 
promptly pointed out by Glazebrook that the arrange- 
ment which thbs allowed Fresnel's laws for reflection 
was a IsOi' competent to explain propagation in crystals 
by the simple expedient of making the inertia solo- 
tropic, while the lability as regards compression is 
again all that is wanted to obtain the ascertained laws 
o' MacCullagh’s theory (Lord Kelvin’s rotational 
ather) or the electric theory for crystalline reflection 
In fact, one advantage accruing with the electric theory 
that it dissects the accepted and unique formal 
analysis of propagation of light into a senes of linear 
relations between various vectors, each of which has 
a distinctive name and quality; and according as we 
take one dr other of these vectors to represent a dis- 
placement of an elastic medium, we have the various 
mechanical theories of Fresnel, MacCullagh, and 
SaiTBu and Boussinesq, dilTeruig in the types of inter- 
facial continuity that they require, but algebraically 
the same; the exact duality between the systems of 
Fresnel and S^rrau is in this way open to direct in- 
spection. Such^ then, was Lord Kelvin’s solution of 
1887, in which all media were taken to be labile as 
reg^urdi compression, the type which Green had re- 
jected under the idea that it was intrinsically unstable; 
this classiqpl objecBon Lord Kelvin -at once removed 
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by the illuminating remark that the medium only re- 
quired to be held fixed at an outer boundary to prevent 
any internal collapse There was something un* 
natural about this, as its author admitted, and it now 
appears that an aether so constituted would still absorb 
much condensational energy from vibrators, but hero 
in 1904 comes the further crucial remark that only one 
of the tuo media need be thus labile in order to confer 
the requisite freedom for reflection without interference 
from compressional waves; the aether itself may re- 
main incompressible, as Green took it to be, but the 
interaction of ather and molecules in every material 
bod\ Ls to be such as always to make it labile or in- 
elastic for compressional disturbance. It need not,, 
hoi^ever, bo absolutely labile if Fresnel’s la^s are to 
be satisfied only within experimental limits And 
here the remark.-ible peculiarity of highly refractive 
substances like diamond, the “ adamantine property ’*■ 
discovered by Air), which replaces an abrupt change 
of phase in passing the polarising angle by a gradual 
though rapid one, comes into consideration , if only 
the velocity of propagation of the condensational wave 
in material media is a small complex quantity, the 
complexity will introduce just the gradual change of 
phase that is required in order to include that property. 
Morcov'er, if this velocity is a pure imaginary, there 
will be no loss of energy involved, this happens for a 
granular or discrete medium whenever there are 
periods of free internal vibrations among its con- 
stituent granules that are longer than the period of 
the waves under consideration If we cannot include 
the adamantine property as introduced m this way 
through total reflection for compressional waves, no> 
resource knoivii except that of gradual transition 
at the surface, this Lord Rayleigh has shown to be 
the mam cause for w^ater, as careful cleansing of the 
surface almost entirely removes tiic phenomenon 
In this chain of simple, yet brilliant and attractive, 
ideas, Lord Kelvm has gradually forged a reconcili- 
ation between fact and theory that would probably 
have been received with universal acclaim thirty years 
ago Nowadays, as regards most people, the need, 
has ceased to be so strongly felt, for better for worse 
most of us are now' wedded to the electric theory of 
light, the creation of Lord Kelvin’s most famous dis- 
aple, which forms a consistent scheme of the relations- 
of electricity and radiation, perfectly definite and un- 
ambiguous with the large simplicity of nature itself ^ 
that has led into* no essential contradiction with factp 
though it has many times predicted phcRomena of the 
most essential and fundamental kinds 

Not that there is any difference of opinion as to the 
value of the electrie theory. ' Lord Kelvin would 
doubtless agTee that, as a new mode of grouping of 
the relations, it has placed thefA ^ most fruitful 
light, and ^own thOH^iUrections qf natural develop- 
ment He would perhaps say thiUt 'K a successful 
descripttofl rather than an explanatimn. and he would 
probably desire to modify the terms' of the descriptloa 
in oiVer to bring it closer to the train of dynamical 
ideas in which he would search for the explanatioa* 
And here w^e are at the parting of the ways. Is ft 
incumbent on us to treat the aether ^s strictliy alitto 
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to tbc matenal bodies around us? or may we assigfn to 
It a constitution of its own, to be tested by its success 
ih comprehending- the complex of known relations of 
physical systems? This is not the occasion to follow 
up that question. It would appear that Lord Kelvin 
icannot grant that such a constitution has been deter- 
mSfied until it has made clear in full detail the mode 
of connection of the atom with the sther, so that a 
precise mechanical model of it could be imagined | 
whereas, on the other side, it may be held to be the 
merit of the scheme that it evades such a hopeless task, 
ond de/ineff physics as relating to the surrounding held 
of eethereal activity of the molecules rather than to 
the molecules themselves, which must remain in many 
respects inscrutable — a consummation that would 
hanlJy have been attempted had nut the ilkifninating 
conception of Lord Kelvin’s vortex-aloms shown the way 

The plan along which Lord Kelvin now finds it 
most hopeful to pursue ultimate physical synthesis 
admits the existence of “ electnons, ” freely mobile 
through xther simply because two media can be super- 
posed independently in the same space, which exert 
direct force at a distanie upon the sether as also does 
the matter itself, that the forces arc so enormous as 
sensibly to compress or expand the xther ainund these 
nuclei, and that the source of electric, chemical and 
elastic action is thus to be found This conception is 
developed over many pages with the power and con- 
ciseness that are familiar to his readers , it remains a 
4 |uestion for the future whether it will prove to be a 
fruitful theory, it certainty forciblv illustrates many 
deep molpcular phenomena, and demands, and will 
doubtless receive, very careful study 

The point of \icw is illustrated m p 300, in treating 
of the spheres of activity of the various kinds of mole- 
cules, where Lord Kelvin states that this “is a most 
interesting subject for molecular speculation, though 
it or any other truth in nature is to be explained by a 
proper law of force according to the Boscovichian 
doctrine which we all now accept (many of us without 
knowing what we doj as the fundamental hypothesis 
of physics and chemistry ” When one reflects that to 
Lord Kelvin, more than to an>one else except Faraday, 
has been due the stimulus to replaie artificial inathr- 
maticat attractions by activity propagated according to 
simple relations, this sentence may perhaps be taken 
'as expressing his belief that in probing into the details 
of the dynamics of the unexplored molecules we are 
practically conflned to the partiaf but fruitful con- 
ception of miftual forces 

Thus in the appendix entitled Aepinus Atomized," 
a d^nite foundation is postulated by taking the elec- 
tnon Co be a very mlhute 'negative ionic charge, and 
an atom to involve a positive idnic charge rigidly dis- 
tributed throu^'% nfUch larger sphere, but in normal 
CQndtUoii neutralifed by one ift^^ore clectrions inside 
it« wbkh m^i^iMriBftasionally shot out as kathode rays ; 
and aiectrion^ and Atoms can be wholly or partially 
auperposed in the'saine space withput mutual deform- 
at^. On this basis the statical con flgu rations o^ elec- 
in the spheres, chat can represent neutral atoftis^, 
^l^rtfiscujssed and are applied to the dielectric quality of 
IWter^d its ^*eB«dotropy in crystals, to the intricate 
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and elegant details of the pyroelectric and piezoelectric 
quality in the latter, and in more general terms to the 
nature of conduction and its striking relation to 
temperature, so dilTcrcnt in pure metals and in non- 
metals and alloys In further appendices the same 
comeptiun is applied to crystalline dynamics, where 
auxiliary Boscovichian law^s of pure attraction arc also 
introduced, because Lord Kelvin thinks a purely 
electric basis is loo narrow', even when not restricted 
to spherical nuclei as here The w^hole is developed on 
all sides with marvellouis directness and facility m 
tracing out crj staJline groupings in space, which, how- 
ever, make it difficult reading, though relieved by fre- 
quent flashes when a vivid analogue of some ascer- 
tained experimental relation ippears It is a concep- 
tion such as this that Lord Ktliin has in muid in his 
postulate, above referred to, that material bodies are 
labile to optical compression al waves The free 
molecular vibrations th.it must correspond to a bright 
Jincyspcct^um do not come in for consideration , nor 
does the now burning qucsLiun of actual dissociation 
in typical cheniir.il atoms 

The t.isk of making ,i icvicw of a book like the pre- 
sent one can at best be vrrv imperfectly executed The 
book IS largely a new tre.Uion It surveys a vast 
range, all the cognatt subjects on which the author 
feels that he has something new' to communicate — laws 
of diffusion of gases, transparency of the sky, detailed 
dynamics of optical chirality, motion of molecules 
through xther, front of .1 wave-train rti dispersive 
medium, the fiiutuness ol the universe, atomic theory 
of tJectricity, regeJation and plasticity of ice, waves 
and ripples on water and Iheir dispersion, crystalline 
structure and iridescence, partition of energy in 
molecular systems, Lrystalline dynamics on Boscovich's 
prinnplcs, electric and magnetic screens, Instead of 
putting the question, Is this subject clearly and 
strikingly expounded"^ one has rather to ask, Is this 
new departure or revolutionary idea justified by its 
if'sults'’ ^ny off-hand decision is, of course, im- 
possible When one is in difficulty over inscrutable 
or irreroncilablc phenomena, it will be a book to turn 
over to sec what the premier authority has to say on 
the subject in hand, for what he says is not lightly 
thrown from his pen, it is the work of twenty years, 
and withal it forms a consistent whole In the re- 
marks here made about only a few of the many themes 
of which It treats, it 1& the obviously revolutionary 
element that has attract^ attention. There is, how- 
ever, one very serious criticism as to which there can 
be no question This book of seven hundred pages — 
dealing in concise mailner with nearly all the most 
intricate topics of dynamical and molecular theory, 
with the cross references qnd recurrences to previous 
passages that are involved in twenty years of prepar- 
ation — is without an indexj and the detailed table of 
contents does not meet the want. The thanks of thg 
scientific world will surely go to the veteran author, 
now by a happy choice Chancellor of the university 
which he has so lonj; adorned, for this <fplendid gifti 
which stimulates and ^ucatps even where it faila to 
convince, and bearif on every page evidence Of 
profound and unwearying thought J. L- 
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BLOOD SELATWNSHIPS. 

Blood IfiwiufUiy and Blood Relationship j a Demons 
stration of Certain Blood~felationships amongst 
Animals by Means of the Precipttin Test for Blood, 
By George H F Nuttall, M A , M,D., Ph D Pp 
444. (Cambridge University Press, 1904) 

T SCHISTOWITSCH was the first to observe 
that if a rabbit were subjected to repeated 
injections of serum from an animal of a different 
species. It reacted to the introduction of the foreign 
proteid by forming and accumulating m its blood a 
substance which, when added to a solution of the 
particular serum injected, gave rise to a precipitate 
These experiments at once aroused considerable in- 
terest, and were confirmed and extended by a number 
of observers on account of their importance in relation 
to the processes whereby the organism protects itself 
against the introduction of protcld poisons and micro- 
organisinx by the formation of so-called anti-bodies 
The Interest of the observations is not, however, con- 
fined to the doctrine of immunity, for fuller knowledge 
of the phenomena has shown them to have important 
applications to both forensic medicine and zoology 
The value to the former was pointed out by Uhlenhuth 
and others, who directed attention to the fact that the 
scrum of an animal previously subjected to repeated 
injections of human serum forms a very sensitive test 
for the aamCi and can therefore be used for the detec- 
tion of h^man blood The importance of precipitin 
phenomena to the zoologist has been particularly in- 
sisted upon by Dr Nutiall, and the present volume 
is largely concerned with results of interest from this 
point of view 

When thp precipitins were first discovered, it was 
concluded that the reaction ^as strictly specific, and 
that Che serum of an animal injected with human 
serum only formed precipitates with the serum of man, 
and one injected with ox-serum only when added 
to the serum of the ox Nuttall and Uhlenhuth 
showed, however, that no such hard and fast line 
rould be drawn Indeed, the development of our 
knowledge of the specificity of the precipitin reaction 
IS in great measure due to the work of Dr. Nuttall 
snd to th^ of his pupils, Drs Graham Smith and 
Saiyar However, although not strictly specific, a 
gmpitm precipitates the serum of the same 
dpedps of animal as that used in its preparation more 
fMdily and m greater amount than that of animals 
of other species, and the difference is least marked 
whM the animals are closely related, as in the case 
of the horse and the donkey. From these results, Dr. 
Nuttall conjectured that the varying degree to which 
a firacjpitln reaction occurred might afford a valuable 
mdloaddli as to blood relationship, 

The present volume contains the results of exper^ 
merits, undertaken by the author in conjunction with 
Drs Gfahem Smith and Sangar, with a laiige nuiti^r 
of antfi^Sera upon the blood of ^86 different species of 
animals, 

Thd twpk is divided into two parts. Part I. is 
devoted Co a .eond^sed summary of our knowledge 
on Intlvbodies hi general It commenceb with n bt^f 
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but clear account of Ehrlich’s theory regarding the 
formation of anti-toxins and anti-bodies generally. 
This is followed by a series of paragraphs on fermeata 
and anti-ferments, cytotoxins, heemolysins, bacCeiitv* 
lystns, agglullnins, ic., which In style suggests^ the- 
pages of a technological dictionary Short sentences^ 
each pregnant with some fact, and with reference 
attached, follow one another in bewildering Su^ 
cession Many of these are contradictory, and it' is 
to be 'regretted that there is no summing up by the 
author at the end of each paragraph 

This portion of the book does great Credit to the 
author’s industry and scholarship, but it makes impos- 
sible reading, and is only serviceable to one knowing 
the subject and wanting the references After fifty 
pages one is glad to reach the end of part 1 \ and to 
conic to the subject-matter proper of the book, viz, 
the precipitins 

Part 11 commences with the methods for obtaining 
precipitating anti-sera The style now leaves little to 
be desired, and this account is delightfully clear and 
complete, so that anyone wishing to repeat the experl.* 
ments could hardly fail for want of adequate instruc- 
tions Sections ii and iii contain nearly all that Is 
known of the nature of precipitin reactions and the 
effects of heat, peptic and tryptic digestion, filtration 
and putrefaction, upon both precipitins and precipiN- 
able substances On p 126, however, the statement is- 
made that “ no measurements of the amount of pre- 
cipitin during the growth of immunisation have as yet 
bef*n made which w'ould correspond to those made upon 
antitoxin ” One can only presume that this para- 
graph was written prior to the publication of von 
Dun gem’s quantitative experiments with the precipi- 
tins obtained by the injection of crab-plasma 

Section iv. deals with the specificity of the precipU 
tins After historically reviewing the views of 
different experimenters on this subject, and showing 
that increased knowledge has fully confirmed hia 
earlier contentions against the absolute specificity of 
precipitin reactions, the author expresses hintself a^ 
in entire agreement with the remark of Linolsier and 
Lemom£ ' ” L& o£i on a cru voir une action sp^cifiquOr 
un examen attentif ne permit de voir qu’une action 
particuherement intense ’* 

Section v treats of precipitins obtained by the injec- 
tion of other proteids from bacteria, milk, and higher 
plants In section vi are given in tabular form the 
results of x6,ooo^ Vests of 30 anti-sera wit|) the bloods of 
a large number bfr wmals This particular aeries la 
not quantitdttjjlQl^, dnff was presumably made before tiie 
auUior had d^ised his qudkHtetive rtiethod, the re- 
actions being entered ^ ^Ikll,” “marked,’*' 
“ medium.” ” faint,” ^ " nlL’^ This Ifi followed by 
a later series of 500 e^tf^nAinwde In oonjunctiOn 
with Strahgewaye mih' a quiAtitgtiye ' method 
devised by the author, whereby l;Ke dBution of the 
serum and the time of reaction being conetabit, the 
actuql volume of the coiiglonierated j^redpilkie la 
measured in an Ingenious way. The vokmie of the 
precipitate, with the homologra oeJpiim, Ip 
the unit, and the volumes obtained jyidi 
other ahimats are expressed^ 
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'the ln«tho4 and the interest of the facts brought to 
figlit by It will be clearer from t«o short examples 
Amount of precipitate obtained by adding anti- 
human sei^m to the serum of man and apes (expressed 
as percentages) — 


Man . 

100 

Ourang 

80 

Cynoeephalus mormon 

50 

Cetcapithecus petaurista 

50 

AUUe vellerosus 

25 

Amount of precipitate obtained in 

a Similar way by 

adding anti-horSL* serum to the 
donkey, zebra — 

serum of horse, 

Eq^uus caballus 

100 

Equus axinur 

84 

Equus grevyi 

5 » 


Tested in this way the indications of blood relation- 
ship between man and the ourang are comparable to 
those between the horse and the donkey. The serum 
of other mammalia gave but traces of precipitate with 
the above anti-sera, and that of other vertebrates none 
at all. 

In these preci pi tin-phenomena we have perhaps a 
really physiological test of blood relationship, and 
that, as the author suggests, a common property has 
persisted throughout the ages which have elapsed dur- 
ing the evolution of animals from a common ancestor 
in spite of differences of food and habits of life ** 
Anomalies do undoubtedly occur when working with 
any particular anti-serum, so that ail conclusions must 
be controlled by experiments with anti-sera prepared 
from different individuals Section viii contains the 
result of 3500 similar tests, undertaken by Graham 
Smith, in the application of the method to the lower 
vertebrates and invertebrates These will be of no 
less interest to zoologists, but space prevents our enter- 
ing upon further particulars 
The ninth and last section deals with the practical 
application of precipitin reactions to legal medicine 
As the precipi table substance in sera is a relatively 
stable body, is very resistant to the action of putre- 
factive organisms, and is not destroyed by dry mg, the 
detection of human blood by this means is not con- 
fined to stains of recent origin Indeed, Graham 
Smith and S^ngar have examined a large number of 
articles from the collection of the Criminal Investiga- 
tion Department, Scotland Yard, and have succeeded 
in identifying human blood stains which were thirty 
years old. • 

The fact that antl-huntan seridli^fornl^ precipitates 
to some extent when ndcM to the 'ftruRwV monkeys 
does not seriously djintinim 4ie forensic value of the 
precipitm test for hdlnaA mood, for the plea that sus- 
pect^ bloodstains siniian origin would 

seldonvbe raised and bardJj^ dver substantiated 
The volume concludes with an excellent bibliography 
on preoipidns and allied Subjects which occupies six-- 
feenpaisMt ^ 

la adilltton tp containing the methods and exfjtri- 
msdtU tdMita Wheh^b; the author and his associates, 
Difv S^(f3th and Sangar, have tested and 

^reclp$i(n rbwtio n as an indication of 


blood relationship, the book Contains practically all 
that IS known on the subject of precipitins up to the 
present time, and will therefore be indispensable to- 
an>one desiring to become acquainted with or to 
work upon this subject 

CiiiiRLxs J Martin 


lliE MOON, 

The Moon A Summary of the Existing Knowledge' 
of our Satellite, with a Complete Photographic Atlas. 
By Wm H Pickering Pp xii f to2 ; loo illustra- 
tions (New York Doublcday, Page and Co., 
1903 ) Price ID dollars net 

I T has so long been taught that the moon is a world 
oil which nothing ever happens that it may coma 
as a surprise to many to le.irn that the probability of 
frequent changes in the lunar surface is now seriously 
advocated The author of this book, who is a well 
known American astronomer, is convinced that there- 
arc daily alterations over small areas which cannot bo 
explained either by shifting shadows or varying libra- 
tions, and therefore infers that there are real changes 
in the surface detail The observations on which this 
conclusion is based are collected in the present volume, 
which also includes a more general account of our 
satellite, and contains the first complete photographic 
atlas which has yet been published ^ 

To make a thorough study of the moon, Prof 
Pickering some vears ago suggested the use of a tele- 
scope of great focal length, and, as so frequently 
happens in America in such circumstances, the 
generosity of two anonymous donors enabled him ta 
try the experiment The instrument actually employed 
WAS a 12-inch objective of 135 feet focal length, giving 
a direct image of the nipon nearly 16 Inches in 
diameter, and to obtain the advantage of such 
*' steady ” atmospheres as can only be found in low 
latitudes it was taken out to Jamaica and set up at 
Mandcville, zoflo feet above s'ea^level The long tele- 
scope tube w'as crc^ctcd on the side of a convenient hill 
with its axis in the direction of the pole, and light was 
reflected into it at the lower end by a clpck-driven 
mirror The instrument was so far successful that all 
the negatives for the atlas were obtained within seven 
months 

The atlas shows the lun^r surface in sixteen sections,! 
each of which Js exhibited under live different con- 
ditions of illumination, alid there is in addition a good 
picture of the full moori, with the necessary key maps, 
besides other illuitrabons of interest. Although the 
photographs are not all of the finest definition, the 
completeness of the series ^ives them a special value, 
and the atlas will doubtlesi prote extremely useful to 
all who are engaged m lunar studies- 
Apart from the photographs, the chief interest of ^ 
the book lies in the observations and arguments which 
are put forward in , favour of \tAnar activities, Th« 
moon is so near that no Improbably great area need 
be affected to mak^ a ehange visible to an observer on 
the earth, but any real variations are liable to be- 

> Tb« aiJu u mIm piibIbM is iJia of iht Harnrd ObS»r«h|AHV^ 
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itiasked by the varying- conditions of illumi nation. 
This difficulty does not, of course, disappear even when 
aeries of photographs are under examination; in the 
words of the author (p 91) , — 

'* It soon found that for certain regions, notably 
those in the northern half of the disc, the change m 
appearance produced by the difference of lighting 
rendered il .ibsolutcly impossible to identify the same 
formation upon the plates taken at (lunar) sunrise and 
sunset and those taken at noon ” 

Photographs at intermediate phases were accord- 
ingly taken, and by aid of these the connection can be 
traced 

Photographs, indeed, introduce another difficuU> 
Slight changes in exposure and development were 
found sometimes to produce very misleading results, 
and it is pointed out that the only safe procedure is to 
conhnn all suspected changes by extended observations 
under differcnl conditions with the telescope There 
IS, however, no reason to suppose that the author is 
unfamiliar with the many pitfalls, and the interesting 
results of hia labours may therefore be received with 
aome confidence, or at least as demanding careful in- 
vestigation by other observers 

Attention was directed by the author ten years ago 
to the variability of many of the dark spots which 
are dotted over the lunar surface, the three in 
Mphonsus being probably familiar to most observers 
The view then expressed that these are patches of 
organic grow’th resembling vegetation, which spnng 
up and die during the long lunar day, still seems to 
give the only simple explanation of the appearances 
observed The spots arc said to be darkest near full 
moon, when shadows are geometrically impossible, and 
a real change m the reflecting surface therefore seems 
to be highly probable 

On the question of active lunar craters, the chief 
facts relating to Plato and the much discussed case of 
Linn^ are summarised, and an account 19 given of 
phenomena observed in the crater forming the source 
of Schrot^r's valley which bear a striking resemblance 
to those accompanying the active eruption of a 
terrestrial volcano. Part of the description reads — 

" Dense clouds of white vapour were apparently 
rising from its bottom and pouring over its south- 
western crater wall in the direction of Herodotus ” 
• (P 40) 

The changes in this “ vapour column " are said to 
be visible with a 6-inch telescope under ordinary atmo- 
spheric conditions, so that the reality of the pheno- 
menon need not long remain in doubt, w^hatever 
explanation may be adopted. The author evidently 
believes that there is an actual emission of vapour, and 
he points out that as water cannot exist as a liquid 
on account of the rarity of the lunar atmosphere, it 
would take the form of snow or hoar frost 

Many of the changing appearances of lunar details 
are, fn fact, attributed to deposits of snow and hoar 
frost which nfelt under the influence of the sun’s rays, 
and are re-deposlted when those niys arc withdrawn. 
Among other evidence that there is snow on the itioon, 
tvfo photdgrapht of the full moon are reproduced, one 
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representing it as ordinarily seen, while the other b 
intended to exhibit the principal snow-covered areas; 
as these arc differently printed copies from the same 
negative, the illustration is anything but convincing in 
the absence of details as to the printing processes 
Other examples are more satisfactory Linn^, for 
instance, is surrounded by a white halo, which is stated 
to be not only now permanently smaller than it was 
thirty years .igo, but to change with the altitude of 
the sun in a manner analogous to the seasonal vari- 
ations of the polar -caps of Mars In this case the 
author had the happy tliought to inquire if there were 
any variation during a lunar eclipse, the idea being 
that the withdraw^al of «:un shine for a couple of hours 
or so might produce an appreciable increase in sixe 
Such an enlargemenL appean» to have been established 
at the Low^ell Observatory in 1898, and by the author 
himself in 1H99, iqoj, and 1903, another observer, Mr 
Saunder, however, seems to have been somewhat 
doubtful as to the reality of the slight increase which 
his measures indicated in the eclipse of 1903, and os 
his observations would make the halo twice as great 
as those which the author made on the same occasion, 
further observations of this kind are evidently desir- 
able 

It is also considered probable that many of the re- 
markable changes which have long been recognised 
in the craters Messier and Messier A are to be 
accounted for bv varying depositions of snow 

Permanent deposits of snow' m the craters themselves 
arc believed to furnish an adequate explanation of the 
striking brightness of such craters as Aristarchus, and 
even the long bright streaks, such ns those which 
radiate from Tycho, arc attributed to the same sub- 
stance The long streaks are lonsidered to be com- 
posed of a multitude of smaller snow streaks issuing 
from small white craterlets, usually less than a mile 
in diameter, many of which show a tendency to occur 
along lines W'hich are probably cracks or lines of weak- 
ness in the lunar surface 

The “riverbeds” and lunar “canals,” which the 
author has detected, present many features of interest, 
and the latter may be of special importance in view of 
the light which they may throw on the nature of the 
corresponding features of the planet Mars 

While some of his researches tend to modify the 
prevalent idea that m^n is a dead world. Che 
author has no revolufionai^' view s to put forward as 
to the general character i#‘ 4 the lunar formations He 
says — " ^ * 

“ There seems, indeed, to be no feature found ujpon 
the moon which is not presented by Che Hawaiian 
volcanoes, nnd there is no feature of the volcanoes that 
does not also have its codliterpart uuon the moon 
Even the cause of the btig^ ,jtreaks upon the moon 
Is partly illustrated t^lH[awaii ” (p, 25). 

Sufficient has been said to indicate the interesting 
character of this work, but its vaiuo as a contribution 
to science can scarcely be gauged until independent 
ob^rvations of the unexpected pheiibmena have been 
made. It is fortunate that sometff the inve^tigadQiie 
suggested are within range of very medest instru- 
ments, even as low as 4 inches aperture, , 
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KINSHIP AND UAKRIAGE 
Ktmhtp and Marriage in Early Arabia By the late 
W Robertson Smith New Edition, with Addi- 
tional Notes by the Author and by Prof I Goldnher, 
Budapest. Edited by Stanley A Cook, M A Pp 
11x11 + 324 (London A and C Black, 1903 ) 
Pace loj 6d 

T his new edition of a masterly work should be 
welcomed by all who take an interest m the 
study of primitive man, a study which, it is no paradox 
to say, has more practical bearing- than academic 
history on the social problems of the future Before 
his death Robertson Smith piade corrections and 
added notes to the first edition of 1885, which are now 
incorporated As anthropologists and orientalists 
know, the essay is an application of the theories of 
J, F. McLennan to early Arabia, conducted w'lth the 
originality, insight, logical clearness and brilliance of 
exposition which arc inseparable from the name of 
Robertson Smith 

Beginning with an exposure of the easy methods of 
the Arabian genealogists, he proceeds to argue that 
" female kinship ” was once the rule The strong Arab 
sense of blood-unity can only haie conic from female 
kinship and from a state of society where children 
were reckoned to the tribal kin, but not to a particular 
father. He regards the mota marriages, common in 
the time of Mohammed, as a last relic of McLennan 's 
brena marriage, in which the husband goes to live 
with hi<s wife’s people This system of beena or sadtea 
marnage with female kinship and totemisin was 
broken up by the grow^th of the idea of the family 
(dor), the result being male kinship and haal marnage, 
in which the husband has dominion " The change 
was made through "marriage by capture," followed 
by marriage by purchase. But there is also to be ex- 
plained the acceptance of male kinship in a state of 
society where there W’as " no notion that a 
man should keep his wife strictly to himself " 
The only possible explanation lies, the author 
thinks, in Tibetan polyandry, in which a group 
of brothers bring to their common home a 
common wife This must have been preceded by 
Nair polyandry, in w^ljich a group of brothers is enter- 
tained in her home by a common wife The whole 
doctrine of the paternal system implies that this 
polyandry was quite widely spread Lastly, bars to 
marriage before Islam iVere made on female kinship 
alone; the early ArabidS^^v and northern Semites 
possessed totemism and eitog^my 
How for the author mights have modified his con- 
clusions is an idle speculation Criticism of one who 
has taught us all is especially invidious in the case of 
a book which in substanco is nearly twenty years old 
But it Ls only fair to to point out that recent 

research has found grav^ ’Objections to McLennan ’s 
theory of social development and to many of his 
" unSyersal institutions " themselves. Much also of 
McLemum’s evidence was bad; the author quotes (p 
9^) orte oLhis ditamplea of "marriage by capturb,'* 
wMek is nothiog- of* the kind. The Mst authorities 
contradict the statement on p. 262 as to the prevalence 
of such ^iBsmage " in Australia, and that on p. 267 
air to marriage by capture " being followed by 
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exogamy Objections may be raised to the suggestion 
that beena marriage with adoption Into the woman’s 
kin arc proved by Genesis li 24 — " a man shall leave 
his fatlur and mother and shall cleave unto his wife, 
and they two shall be one flesh to the old idea that 
early man considered animals to be men in disguise ; 
to the view that the Arabs " practised" cannibalism, 
and that " promiscuous " behaviour at religious feasts 
15 a survival of polyandry, and to the acceptance of 
metronynis in the genealogies as proofs of female kin- 
ship, while patronyms are rejected 

Recent speculation, however, is but beginning to. 
reconstruct the development of the primitive social 
organism The great value of this book is to prove 
that the early Semites followed the same lines of de* 
velopment, whatever they were, as other races, and to 
provide the best exposition of the prevalent theory 

Ernest Crawley 


SYLVICULTURE 

SchUch's Manual of Forestry Vol li Sylviculture. 
Third edition Pp viii + jgi (London - Bradbury^ 
Agnew and Co , Ltd , 1904 ) Price 8s net 

I N Nature of July 23, 1891 (vol xliv p. 265), Sir 
Dietrich Brandis, K C I E , reviewed the first 
edition of the above volume He then prophesied a 
great future for Prof Schlich's work That the 
prophecy was not a vain one has been amply proved 
by the test of time The book reached the second 
edition in 1897, and has now passed into the third 
There is no preface to this edition, but the arrange- 
ment of the former editions has, on the whole, been 
retained, however, the subject-matter has been some- 
what differently classified The present volume con- 
sists of four parts — each part is divided into chapters 
and sections, which are further subdivided as ooca- 
Mon demands Part 1 deals with the foundations of 
sylviculture — this was formerly part iv of vo! 1 of, 
the " Manual " Part ii comprises the formatton and 
regeneration of woods Part 111. is devoted to the 
tending of woods, while part iv. consists of sylvicul- 
tural notes on British forest trees 
The author has condensed a marvellous amount of 
information into a small space At the same time, 
each subject is dealt with at sufficient length to b& 
quite intelligible to the student and practical forester 
This is largely due to the admirable way in which 
Prof Schlich has arranged hiS matter One subject 
leads on quite naturally to another, so that there is 
no needless repetition and overlapping. 

The author assumes that the student has already 
made some progress in othei^ branches of science upon 
which sylviculture depends — *' the forester requires to 
be well acquainted with the manner in which soil and 
climate act on forest vegetaStion, in order to decidr 
in each case which species and method of treatment 
are best adapted, under a given set of conditions, to 
yield the most favourable results The detailed con- 
sideration of the laws which govern this branch of 
forestry finds a place in the auxiliary sciences, such 
as physics, chemistry, mjeCeorology, mineralogy and 
geology " Why not botany? especially plant phy^ 
siology, the hed-fock upon which true scientific sylviculr 
tuse must be founded It has been for long a critl- 
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cl«m of foresters in this country that they are in- 
sufficiently acquainted with the life and form of plants 
—with botany, in fact— and the pages of this book 
seem to justify the criticibm, at least there is occasion- 
ally a looseness of expression regarding botanical 
points which should not appear in a manual for 
students such as this. Take, for instance, the state- 
ment, " the atmosphere overlying the soil furnishes 
-certain nourishing substances — heat^ light and mois- 
ture " (p 7), or again, “ certain plants (Lcguminosai) 
can take nitrogen direct from the air by means of 
tubercles or nodules (p ii) The mention of the 
name Acaaa up to p 5a of the book instead of False- 
Acacia is botanically wrong and misleading, and the 
statement that elm does not npen its seed in the 
north of England (p- 66) is also wrong because botani- 
cally unqualified The identification of mistletoe with 
Lotanihus eufopoeus (p 324) is, we take it, a slip 
As regards sylviculture the book has been entirely 
brought up to date, and is eminently practical and 
suggestive It may, with every confidence, be warmly 
recommended alike to the student, landed proprietor, 
forester and nurseryman All doubtful or controver- 
sial matter has been carefully avoided, and every view 
stated, or method recommended, is founded upon the 
author's own direct observation and experience, as 
well as on that of others 

The various sylvicultural systems are clearly and 
concisely described, and their advantages and dis- 
advantages amply criticised, so that the forester need 
have no difficulty in choosing the one best suited to 
his own locality and the objects of mapagemenU In 
the important sections dealing with the raising of 
plants in the nursery, much valuable and useful advice 
IS given. The ultimate success of a wood depends, 
to a large extent, upon the health and vigour of the 
plants from which it originated — hence it is very impor- 
tant that young seedlings should be grown and 
bandied with the greatest possible care. On p, 191, 
Prof. Schlich gives a timely warning to nurserymen m 
iregard to the pernicious practice of laying down seed- 
Jings, when they are pricked out, into shallow 
trenches, involving the bending of the root-system to 
<me side — a defect from which the tree does not 
recover for many years. He says, unless nursery- 
men give up that Vicious practice they must be pre- 
pared to see landed proprietors revert to the system of 
home nurseries " 

Part iv. of the volume Is replete with Information. 
In fact, it is a condensed volume on sylviculture in 
itself. The notes on the Douglas Fir have been con- 
siderably extended, but in regard to the fungus 
enemies of this species, Phoma Dougiosw might have 
been Included, as this disease has been known in 
-Scotland now for several years. 

ENGINEERING IN SOUTH AFRICA, 

The Engineer ijn South Africa, By Stafford Rahsotnej 
M Inst-C E. Pp xx+319. (Westminster- Archi- 
bald, Constable and Co., Ltd , 1903.) Price fj. 6d, 

A t the close of the war l 3 ie author was appointed by 
the Engine}tf to visit all the British possessions in 
Africa south of the Zainbesi River, and to write frankly 
and fully to that journal on the various problems which 
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have been evolved by recent events. TMs result was 
A senes of articles on South Africa from «n 
Engineer’s Point of View.” These articles were of a 
highly interesting nature, and were much appreciated 
ae^the time. 

The volume before us combines the most Intefesfcifig 
portions of these articles with much additional matter 
as well as most of the illustrations Mr Ransome is 
well known as a successful author of books of this 
type, and we are not surprised at the able way he 
handles the subject 

Any man seriously thinking of going to South Africa, 
be he an artisan or a trained engineer, should most 
certainly obtain a copy of this book, the informaCion 
given on the cost of living and travelling, as well as 
on the prospects of employment, is very much to the 
point. 

Chapter vl deals with the labour question, a sulject 
very much to the fore at the present time Our 
author, after pointing out the prohibitive cost of white 
unskilled labour, discusses three alternatives, which 
are as follows ' — (i) the importation of Asiatic labour, 
(2) the trusting to Providence to induce the Kaffir td 
work; (3) the taking of measures to make the Kaffir 
work, his conclusion being that the third alternative 
should be adopted, and that legislation should be in- 
troduced to this end Chapter xiii deals with the 
theory and practice of the railways, one of the most 
interesting in the book The railway mileage at pre- 
sent open for traffic is 54^7i under construction 2636, 
making a total of 8093 miles Our author has much 
to say about the long delivery and high prices paid 
for railway plant when ordered in Britain, and no 
doubt has formed these views from conversations with 
men on the spot; he also compares American delivery 
of such material to our detriment It is only fair to 
point out that the average locomotive built in Britain 
for these railways is the most expensive of its kind. 
Its design usually emanates from the colony, and 
the locomotive builder here has to do what he told 
On the other hand, the American locomotive builder 
uorks with a much freer hand in every way He 
supplies what he thinks best, and 15 not handicapped 
by a rigid specification; no wonder he can deliver 
sooner I 

Judging from chapter xiv , the harbours of British 
South Africa are in a bad way, more especiolly those 
in Cape Colony, where for political reasons their de- 
velopment has been remarkably slow; and the author 
very reasonably argues thftt since the^ajorlty of im- 
ports are likely to be for the Transvaal, the harbours 
further up the coast are more likely to develop In the 
future; this applies to the Port of Natal, Durban. 

Mr. Ransome gives us an excellent description of 
diamond mining in Kimberky in chapter xvi., tracing 
the development of the De Beers Company front the 
commencement, and explaining the various method^ 
from beginning to end, and the same can be said of 
chapter xvlh, which has for Its subject ” Underground 
at the Rand Mines.” 

This volume is of interest connected with 

South Africa, and Mr. Ransome may blf congratulated 
on the production of so excellent a bboki ^ 

N, j: t 
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SANITARY ENGINEERING 
Rafuis IHspoaoH and Power Production, Dy W 
Frandu Goodridi, A M.lnst M.E Pp xv+384 
(Westminster* Constable hnd Co 1 Ltd., 1904) 
Price i6s, net, 

T he destruction of town refuse by lire is a com- 
paratively modern development; the first 
furnaces erected for such a purpose were constructed 
to the designs of Mr. Fryer at Manchester m 1876, and 
these furnaces, though considerably modified, are still 
at work The gross insanitary character of the 
ordinary system of refuse disposal is patent to every- 
one who has occasion to move about in the neigh- 
bourhood of any of our large cities , the refuse is de- 
posited in tips; often an old quarry or gravel 
pit Is selected for this purpose, and the refuse 
is dumped into these cavities until they are 
filled up. How unsatisfactory this is has been 

proved by the fact that outbreaks of disease 
have occurred directly traceable to the existence 
of these heaps of abomination The author states that 
an outbreak at Fratton was certified by the medical 
authonties to be due to the contagion brought by flies | 
bred in the pestiferous heaps of Portsmouth refu<!e 
which had been deposited in this neighbourhood 
These refuse heaps in the summer tune breed flies in 
millions, and they are the constant resort of rats, 
which spread from them all over the neighbourhood, 
and how readily most dangerous diseases are dissemin- 
ated by both these agencies is well known to all 
medical authorities We had this fact brought home 
to us clearly during the late campaign in South Africa, 
when ''the nurses and doctors in the field hospitals were 
frequently able to tell that a patient being brought in 
waa a typhoid sufferer from the swarms of flies round 
him. 

Fortunately the Local Government Board is setting 
ita face steadily against a continuation of this in- 
sanitary practice, and the recent example at Bury St 
Edmunds, quoted by Mr Goodrich, where the board 
refused Co sanction a loan for the purpose of pur- 
chasuig land for a tip, is a striking illustration of this 
modem tendency Refuse tipping at sea, owing to 
the fact that much of the refuse is liable to be washed 
back on the foreshore, and also that it has frequently 
to be stored for lengthy penoda owing to stormy 
weather, is an equally unsatisfactory method 
The book is fully illustrated, and two or three of 
the illustrations, reproduced from photographs, show 
fhe filthy state of affairs brought about by town 
authorities neglecting to avail themselves of modern 
appttanees. The author discusses very fully the 
various systems of burning refuse in destructors which 
hava been adopted in this country, for it is chiefly in 
Great Britain that fire purification has been adopted, 
and .the various systems of chargmg the refuse into 
the deati^tor i;dl5 are described in detail; the direct 
Systms ifre compared verj|^' fairly with the 
hand i^'Awerfeeding systems. 

*Tlkni|gh' the former, from the sanitary point of view, 
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naturally appears the more desirable, there can be 
little doubt from the figures given by Mr. Goodrich 
that there is not much economy in labour by the adop- 
tion of direct charging, since the labour of dragging 
the material from the drying hearth forward on to the 
grates is greatly increased The first types, founded 
on a system of natural draught and low temperatures 
in the cells, undoubtedly did much to retard the de- 
velopment and the introduction of destructors, and in 
this connection to Mr Charles Jones, of Ealing, must 
be given much credit, because his cremator certainly 
led the way to the design of the modern forced draught 
high temperature destructor 

Illustrations and descriptions are given of most of 
the destruators which have been used up to 
the present time, and then the author deals 
exhaustively with the labour cost in the different 
systems, with the utilisation of the clinker, and with 
the application of the steam generated to electneity 
works, sewage works, or waterworks The figures 
given for the labour cost show very sinking variations 
in the different towns, ranging from as low as fijd. per 
ton of refuse burnt to as high as sr lod , the higher 
cost in a few cases arises from the fact that the quantity 
of refuse to be destroyed is comparatively small, and 
therefore the three shift, eight hour system, which is 
the more economical, cannot be adopted 

The disposal of the clinker no longer presents any 
real difficulty, as in the modem destructor the tempera- 
ture IS easily kept high enough and sufficiently steady 
to produce a thoroughly hard, well burnt clinker suit- 
able for many purposes. The late Mr, J McTaggart, of 
Bradford, did much in directing attention to the various 
uses to which the clinker could be applied, and the 
results he obtained were remarkable, clinker bricks, 
clinker tiles, clinker mortar, clinker concrete were 
some of the products into which his waste materia] 
was converted, and Bradford led the way in showing 
(hat by the utilisation of this residuum, which amounts 
on an average to about on^ third of the weight of the 
total refuse consumed, much of the cost of running a 
destructor can be repaid The utilisation of the steam 
generated has also made great strides during the past 
few years, and at the present time there are, the author 
states, sixty combined electricity and destructor works 
either running or under construction in this country, 
several of them of conoi derail e size, the electricity 
generated being used both for lighting and for 
traction 

Hie author gives a comparative statement showing 
the number of electrical units generated per ton of 
refute destroyed in twenty of these stations, the figures 
ranging from as low as 15 to as high as 80 per ton 
of refuse burnt He quoces, from reports of station 
engineers, opinions which ahow conclusively that 
whatever difficulties may have been experienced at 
first, owing to variations in the steam pressure, at the 
present time it is quite as easy to run a plant satis- 
lactorily with steam produced from the waste heat of 
the dastnictor furnaces as when generated in an 
ordinary boiler using or other fuel. About thirty- 
eight towns are using ata&m from the destructors for 
driving pumping* plants In cqnnection with sewage dio- 
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pml works, and the toM:n of Sheerness has taken a 
bliJl bolder departure in the application af such steam 
to work pumps supplying the town with water 
This latter scheme was carried out by the author him- 
self, and he is thus able to give full details as to the 
economical results of this installation; the lirst six 
months’ working showed a savidg of nearly 500?., 
equal to a reduction of ^d. per \l m the town rates. 
The comparative advantages of steam bldwers and 
fans are contrasted, and Mr Goodrich clearly leans 
towards the former as the more economical in the long 
run , in this connection he lays great stress upon the 
absolute necessity of systematic tests of the waste gases 
m Order to determine whether or not combustion is 
going on under the most economical conditions, a 
diagram given on p 157 shows how serious the heat 
losses may be if excess air is used 
The second half of the book is devoted to a descrip- 
tion of all the refuse destructors which have been put 
to work in Great Britain and abroad up to the present 
time. The date of the installation, the type and make 
of destructor, the number of cells, the number and 
type of boilers, height of chimney, the type of draught 
used, the purpose for which the power is used, the 
weight of the refuse destroyed daily, and the labour 
cost per ton of refuse destroyed are all given Most 
complete information in regard to this important sub- 
ject has thus been brought together, and there can be 
no doubt that it will prove a most useful reference 
volume to those engaged in planning such plants, 
and to municipal aulhontie^ who arc consider- 
ing the desirability of erecting destructors Up to the 
present the various details and results given by Mr 
Goodrich have been scattered through the Proceedmgs 
of one or two of our engineering societies, or embodied 
in the reports of borough engineers, and it can have 
been no light task to gather together the mass of in- 
formation in this book We have no hesitation in say- 
ing that It will be a standard book of reference fur 
several years to come, and it is in a form in which it 
will be comparatively easy, in the re-issuc of fresh 
editions from time to time, to keep it up to date 

T H B 


GEMS AND PRECIOUS STONES 
Prectous Stones, a Popular Account of their 
Characters, Occurreme and AppUcatton\, with an 
Introduction to their Determination, for MtneraU 
ogtsis. Lapidaries, Jewellers, with an 

Appendix on Pearls and Coral, By Prof Max 
Bauer Translated from the German, with addi- 
tions by L J SpenexT Pp O27 , with 20 platen and 
^ figures in the text (London ' Charles Gnfhn and 
Co , Ltd,, 1904 ) Price 42,1. net 
Gems QPtd Gem Minerals By Dr Oliver Cummings 
Farrington, Pp 229; with 16 coloured plates and 
60 half-tone and line engraving^, (Chicago A W 
Mumford^ 1903 ) 

T he publication tn 1890 by the Scientific Publishing 
Company of New York of Df G P Kunz’s 
valuable ** Gems and Precious Stones of North 
America ” showed possibility pf 
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producing, by modern ’'methods of photokthcH^rdphy, 
illustrations of gemd, either cut or uncut, which would 
give some idha of their characteristic ooiourj trans- 
parency and histre, TJie two works of which the 
titles appeal^ above , have adopted the same methods of 
illustration,, and the plates are scarcely inferior in 
beauty and in fidelity^ to the originals to those which 
adorn Dr Kunz's ]|:nown book 
Prof Max Bauer’s " Edelsteinkunde " was issued 
in parts in, 1895, and, 18^1 and at once took a foremost 
place in literature hs the standard work on 

all subjects z-elatmg to gems It deals not only with 
the methods adopted by mineralogists and others for 
determining the mineral species to which gem stones 
must be referred, but with such questions as their 
artificial production, counterfeiting of gems, and their 
alteration by heating, &c — questions upon which it is 
often very difficult to obtain satisfactory and trust- 
worthy information While mainly devoted to gems 
viewed from the scientific standpoint, much valuable 
information is added on the cutting, mounting and 
price of gems, while the accounts of the localities and 
mode of their occurrence arc exceptionally full and 
complete, the descriptions being illustrated by sketch- 
maps and plans of workings, The coloured plates 
give ionie idea of the brilliancy and exquisite beauty 
of the original objects, whether these be crystals in 
their matrix or cut stones They are scarcely, if at 
all, inferior in these respects to those in the work of 
Dr Kunz already referred to, and higher praise than 
this can scarcely be given 

Mr Spencer has been well advised in undertaking 
the translation, with the aid of his wife, of this im- 
portant standard work But the book as it now 
appears in Fnglish dress is much more than a itiere 
translation Mr Spencer’s familianty with the biblio- 
graphy of mineralogy is well known, and he brings to 
his task, in addition, w^ide knowledge and experience 
gained in connection with his work in the splendid 
national collection of minerals at South Kensington 
The author of the work has supplied references to the 
more important papers which have been issued since 
the first appearance of the book, and these with many 
other works, including the valuable annual reports on 
the production of gem stones by the United States 
Geological Survey, have been consulted by the trans- 
lator, many new and valuable facts being added It 
would be easy to show, however, that even during the 
decade that has not quite elapsed since the book was 
written, much new information has accumulated on 
many of the subjects dealt with, and to incorporate this, 

the translator points out in the case of the diamond, 
so as to bring the matter quite up to date, would 
involve the complete re- wn ting of whole sections. 
The work is, nevertheless, so complete, trustworthy 
and up to date that no better guide to the study of 
gems can be indicated to the student, the worker* or 
the dealer in these interesting objects. 

TJie general account of precious stones occupies 110 
pages, and, as the translator admits, would have to 
be considerably enlarged if full justice were done to 
the optical methods of dlscriminatiiig the mineral 
sfiecies. This, however, would have only a limited 
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in threat for g-eneral readers, and therefore is perhaps 
omitted 

The account of the diamond takes up no less than 
150 pages, and, large as is the amount of information 
collected, there is much more that might ivith advan- 
tage have been included if all the researches of recent 
vears could have been utilised As it is, the book 
brings together an enormous mass of details i\hich 
could only be obtained by long and patient research 
among widely scattered souices of information The 
corundum and beryl gems, topaz, opal, are also 

very fully treated; but an important feature of thih 
work IS the account given of the large number of 
cr>stalhne minerals, quite unknown to lapidaneS and 
the general public, which are ( npnble of being em- 
ployed as gems, and as such, arc scarcely, if at 
all, inferior in beauty to the stones which have become 
famous and are so universally sought after The 
varieties of zircon, spinel and tounn.ilint*, which, in 
the hands of .1 good lapidary, arc capable of yielding 
gems of exquisite colour and beauty, are well described 
in this work, w^hile the numerous minerals which mure 
rarely yield transparent and lustrous varieties that can 
be cut as gems are indicated by the author In this 
connection we may point out that even the rare and 
beautiful varieties of spodumene — known as hiddenite 
and kunzite — have been included in this edition The 
appendix on pearls and coral is interesting, and is 
necessary to complete the book as a work of reference 
on the subject We heartily congratulate the author 
on having found so competent and judicious a trans- 
lator, and the translator on having devoted his atten- 
tion to a work so well worthy of hiving labour spent 
upon it 

Dr Farrington's book is on a much smaller scale 
than prof Max Bauer’s, but the illustrations arc of 
the same beautiful character The general account of 
precious stones has to be compressed into 65 pages, 
but, as might be expected from the author, the mailer 
IS accurate and is very judiciously arranged, while 
some of the discussions, like those on Ihe superstitions 
connected with precious stones, are full of interest 
The account of the several minerals — not only those 
DO commonly employed as gems, but the rarer ones 
which can be cut and used in the same way — is, as in 
the case of Max Bauer’s treatise, very full and 
•jccurate, but the treatment of each has, from the scope 
of the work, to be much more concise The typo- 
graphy and general appearance of the book are of the 
excellence we art in the habit of finding in the best 
publications of the American Press J W J 


S?ECIALISED CHEMISTRY 
^yntheiische Methoden der organischen Chemie By 
Theodor Posner Pp xxxi + 4j5f (Leipzig Veit 
and Co , 1903 ) 

/^HEMICAL literature has assumed such enormous 
^ proportions during the last two decades that it 
at tim^p alinQst like seeking a needle m a haystaAc 
endeAvouf* to find whether certain^ H)ranche 5 of the 
■subject' have previously been worked at or not The 
difficulty is not so much on account of the variety 
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of books written on the different branches of chemistry, 
although their number is colossal, but because there 
arc so many journals and periodicals, and because these 
arc so Widely distributed, 

A chemist who studies or w^orks along a special 
branch of the subject might hope that all others who 
work on suiiilar lines w^ould endeavour to publish their 
results in one or other of a limited number of journals 
Actually this is not the case, and as a consequence he 
must either take in an immense number of periodicals, 
most of which time will not permit him to glance at, 
much less studv, or he must join some society which 
takes in these journals There is, of course, another 
and very real objection to taking m a vast number of 
journals — the expense Those who devote themselves 
to stienlific researth arc not- generallv speaking — 
endow'cd with excessive nchcs Chemists, therefore, 
are rtady to welcome works which are accurate com- 
pilations of scientific research, but even here, vamtas 
vanttatis, the books arc out of date almost before they 
have left the press However, they are good and 
useful up to the time at which they were published, and 
may save a good deal of back reference 

'Jhe book be I ore us is such a compilation When 
one IS engaged on research it is of the greatest possible 
adinntage to be able to consult a work which will tell 
us at a glance all the mos^t iinpurtant methods for 
carrying out this or that operation 

For example, a chemist may bo dealing with a sub- 
stance which he suspeits may be a ketone He is 
aware that ketones form oximes, hydrazoiies, scmi- 
carba/ides, &r , but he may not have at his fingers’ 
ends all the methods w^hich can be employed to bring 
about these reacliuns Dr Posner’s book will be of 
great help to him in such circumstances 

'Ihe book commences with a florid introduction, from 
which wc gather the author's object m writing the 
book It is briefly to give a collection of synthetical 
nifthods w'hich are of general applicabiliLv Special 
svn theses for particular compounds are not given, even 
when they arc of great individual importance In 
only giving general reactions wt think the author wiis 
well advised, otheiwisc the book muiit have assumed 
unwieldy proportions 

Under the heading of sulpho-auds we And various 
methods for sulphonating the hydrocarbons, chloro- 
compounds, amido-compounds, &c Dr Poaner rarely 
condescends to give exact methods of preparation, this, 
we presume, beiause v^ery full references arc oppended 
at the bottom of each page. This is all very well 
when one has a large library w^hlch contains the books 
and journals from which the references are taken, but 
It rather detracts from the value of the work The 
great advantage of such a work as this should be iti 
enabling one to dispense with a large number of 
reference books 

The book is divided into four mam parts The first 
part deals with the hydrocarbons, aild commences with 
a short description of the different classes of hydro* 
carbons in the aliphatic senes We then tome to a 
short description of some of Che methods of preparation 
of acetylene and diacetytene This leads us up to ring 
hydrocarhons and ring syntheses Part li treats of 
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the sing-le derivatives of the hydrocarbons, such as the I 
halof^cn, nitro, amido, &c' The third part is devoted 
TO the study of the poly-compnunds The sug-ars are 
Here dealt with, and are very fully given On p 265 
there is a very useful diagram showing schemntirally 
the sugar syntheses The fourth part treats of hetero- 
cyclic compounds 

The theoretical introductions at the commencement 
of the subsections arc succinct, and give one an idea 
of the particular class of substance in a few sentences 
A little more "space might have been given to the 
quinones Under this heading we only find one and 
a half pages, inost of which is devoted to bciizoquinonc 
Inhere are, indeed, other references to quinones in the 
book, but these do not deal with the modes of prepar- 
ation 

The compilation of a book such as this requires an 
immense amount of work, and we think, taking it as 
a whole, although there are a good many omismon^i, 
that Dr Posner is to be congratulated on having 
brought out a really useful woiU F M P 

CIIEESE.MnES 

British lyro^lyphidae By Albert D MithacJ, F L S , 
F Z S , F K M S , &.C Vol 11 (London Printed 
for the Ray Society, 1903 ) 

is .1 second volume only by date and binding, 
X otherwise it is part and parcel of the first, com- 
pleting the "itory with all the scientific skill in descrip- 
tion and illustration, the critical acumen, and the due 
proportion of enlivening touches to which attention 
was directed 111 these columns two years .igo An 
annotated list of the principal known or supposed 
Species, not hitherto recorded as British, is a valuable 
supplement, here thrown in as a free gift beyond the 
requirements of the title An interesting addition to 
the group of chccsc-mites is furnished by the new 
genus and species, Fusacarus lamtnipes, a little fusi- 
form broad-legged acand discovered by Mr Michael 
in moles’ nests, sometimes abundant, yet not present 
in every nest, and never observed upon the mole itself 
Among statements of economic importance may be 
noted the author’s remarks on Tyroglyphus longwr, 
Gervais Of this he says ^ 

"It seems to me to be found in almost all houses 
t upon dried provisions, often swarming in enormous 
numbers 1 have also found it most prolific on hay 
and fodder, often increasing in countless millions I 
once had a sample of hay sent me from a large hay- 
stack on a first-class farm in Ireland , the whole stack 
had practically been destroyed by this Acarus, there 
were, weight for weight, as large quantities of Acan 
as of hay in the sample ” 

On the other hand he vindicates HtsUogaster enio~ 
tnophagus (Laboulb^ne) from the reproach, conveyed 
in its specific name, of devastating entomological collec- 
tions Also' he agrees with the French acarologists 
in being hard of belief that the mite which Riley and 
Planchon called Tyroglyphus phylloxerae was at all 
likely to benefit the French vine-growers by its impor- 
tation For one thing, in his opinion, France already 
possessed the mite in question under an earlier name, 
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and for another, he holds that cheese-mites in general 
are not at all partial to feeding on insects unbl the 
insects are not only dead, but dried, in which cx)n- 
dUion the dreaded Phylloxera ceases to be a devastator 
of vineyards But if Riley’s mite does the wine-pro- 
ducer no essential good, Carpoglyphus anonytnus, 
Haller, does the wme-vendor positive harm Anything, 
indeed, might be expected of a creature so reprobate 
that it devours the gold size of the very cell in which 
it is being reared for scientific observation. But this 
species, which in very Irish fashion has been named 
" the nameless," further outrages sentiment by being, 
what the lower animals so seldom are, a set of little 
drunkards They defy the great wine-mcrchants of 
Pans by increasing in immense quantities inside the 
wine bottles, " mainbiining their* position on the 
surface of the wine without getting drowned by stand- 
ing on minuLe pieces of cork," and in this ideal home 
for inebriates drawing their nourishment from the 
wine 

Directly in his preface and incidentally elsewhere 
Mr Michael directs attention to the unsatisfactory pro- 
cess by which chains are being riveted on zoologists 111 
regard to nomenclature His remarks are opportune 
It may easily come to be supposed that the important 
compilation of "Das Tierreich " represents on this 
and some other questions a consensus of opinion But 
that IS contrary to the fact, the apparent consensus 
meaning nothing more than a (possibly very reluctant) 
concession to a supposed need for uniformity, by which 
the value of " Das Tierrcich " itself is not a little likely 
to be seriously impaired Moreover, the rules which 
appear to have been agreed on by the committee of 
the International Zoological Congress are themselves 
under more than one grave disadvantage The report 
brought up to the highly representative meeting of that 
congress at Cambridge in 1898 was for some esoteric 
reason withdrawn from discussion This opportunity 
being lost, a larger committee was appointed, but the 
rules appear to have been settled by only five of the 
members. Great Britain being left unrepresented at the 
critical time, through the withdrawal of two members 
and the absence of a third After all, perhaps, it is 
consoling to reflect that rules can only find their 
ultimate sanction in the practice of the best writers, 
and work like Mr Michael’s helps one to maintain 
that British zoology is neither dead nor sleeping, and 
that it cannot in the long run be left out of account 


OUR BOOK SHELF. 

Zoology Descriptive and Practical By Prof Buel P 
Colton. Part i Descriptive Pp x + j7S, 201 

figures Price 4s, bd Part 11 Practical Pp 
XVU + 2U4 Price 2s (London D. C Heath and 

Co , 1904 ) 

The author points out in an admirable preface that 
the study of natural history in schools should follow 
the seasons, and that animals should be studied in re- 
layon to their surroundings " The study of the 
relations of animals to their surroundings is a constant 
investigation of cause," and the pupil has above all 
to inquire into the meanings of facts But exerases 
in classification, in the detailed analysis of types, in 
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definUion making', and so on, are aUo, he maintains, 
of great vaJue The book has been read cntiLrillv hv 
numerous teachers — some of whom are well known 
experts — so that it ought to be well-nigh faultless 
within Its limits The descriptive part begins with 
insects, leaving difficult groups like Protozoa and 
Ccelcntcra to near the end, it is elementary in its 
mode of treatment, with refreshing breaths of the open 
air, admirably free from teLhniL.ilities, and always 
clear But the author has inud fai ton much, and 
his terseness is repeatedly gamed at the (\pinse of 
iiccuracy We do not >ce the objut of attrmpting a 
complete survey in a bcxik like this, of drag^'ing iii 
sircnians and brachiopods the whoU' show in short — 
when the exigencies of space appear to h,i\L niadi* il 
impossible to say about many classes .invthmg woith 
reading If the author h.id been less; ambitious o*^ 
completeness, his book would have bein more useful 
The practical part of the book, which im ludrs a large 
variety of material, and mostly consists of simple dirci- 
tions and suggestive questions, is in oui opinion a 
much stronger piece of wink The studies on insects, 
the crayfish, the carlluvorm, the turtle, the snak< , the 
rabbit, and many more, considered both is intiit living 
creatures and as objects for anatomical analysis, an 
admirably conceived and well worked out The 
SocTfitir method is adhtred to throughcKjt, and tin 
practical volume wull be found very valuable both b\ 
teachers and students It presupposes foi the natural 
history lessons more time and more freedom than is 
usually allowed m Britain It should also be noted 
that there are terse directions on several topics which 
arc rarely alluded to m books on practical zoology, sulIi 
is skinning buds and mounting insects Our general 
impression is that Prof Colton, who is evidently i 
skilful te.irher, should have expanded and illustrated 
Ihc practical part of his book, incorporating in it all 
that IS personal and distinctive in the desctipiive part 

J A T 

Among the Garden Fiople By Clara D Pierson 
Pp vLii + 2)0, illustrated (London John Murray, 
11904 ) Price 5J 

Our American friends, if not actually ahead, are well 
up to our level in the matter of encouraging and pro- 
tecting the native birds of gardem'i and plantations, 
and the author has therefore been well advise‘d in 
• >i ranging for an English edition of the work before 
I ^ She has been equally well advised in changing 
I he original title of " Dooryard Stories *’ for the one 
this dainty little volume now bears, for few amongst 
Us, we think, arc aware that " dooryard ” is American 
lor ‘ garden ” The Anioncan title is, however, still 
ictriined in the page-headings 
The book is essentially one for juvenile readers, 
bnng written in the form of simply worded stories, in 
''hich the birds arc m,adc, so far as possible, to tell 
tlieiT own tale according to what may be supposed to 
he their own idead^ Despite a certain amount of con- 
fusion which is almost sure to arise from the mis- 
ippropnation of the names of familiar English birds 
h>r totally dilTcrent American species, it is certainly 
m important element in the natural history cdiuation 
of young people that they should be made to under- 
stand that the birds of distant lands differ markedly 
from those of their own, and, as the author observes, 
may be a decided advantage to those who visit in 
mature years the New World to have already made 
‘'Ome amount of acquaintance with its feathered 
denizens • 

Not that this volume is by any mc^ns absolutely 
restricted to the birds of Amencan gardens, for it tells 
Os a good deal about some of their four-legged enemies, 
'^uch as red squirrels and chipnuinks Some of the 
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Ameruan names, such ns the latter, are explained in 
a short glossary , in which w'C are somewhat .unused 
10 find the raccoon described is “ an Anicruan ininial, 
.illied to the bear family, but much sm.illrr, and much 
hunted both for its flesh and its fur ” Surely soine- 
rhing a litile more exact and more to the point could 
hive been supplied b\ the author's naturalist friends 
1 hi numerous “ three-colour ” plates are for the- 
most part good .ind artistic reprcsi ntations of the 
species they puiiray, and the volume may be recom- 
mended as an nl tractive gift-book for ^oung people 

R L 

AclU rhyiitLal Gtography Hv R.dph S 1 arr, B S ^ 
Protessur of Dvn imic (ji olog) and Plivsicil tico- 
grapliy ilCoinill I iiiviimIv Pp x\i + 457 (New 
Yoik Ihr Macmillan (\imp.inv, Jqoq ) Pi ice 
1 doll ir 

Vs Pi of lair si\s m Ills piefae, the leMching of 
phvsical geographv is still in its c xpi rimciital stage 
1 he publication of this volume, which is the third on 
thi s ime subject bv the s.imi author, wdio now " does 
not iLiltir hiinsiir lh.it he has pioduced the idral," 
shows ihtie IS work vet to be done bv teachers of gto- 
giaph> Hut w hr till r this volume is ideal or not, it is 
certainly in cxcillint text-bemk of the subject Prof^ 
T irr begins with a short and not altogether satjsfac- 
toiv chapter on llie c ii Lh is i planet, and proceeds lo- 
I iri.iliniiu of fht lands of the globe These chapters 
ue followid bv di scnptions of atmosphiiic and 
oceanic plunununi, which aie less extended than in 
the .luthor’s pirvious books, and by an ai count of the 
phv siogiaphy of llu UniLi^d Sl.ites The volume con- 
clcidrs with chapters 1 1 eating of life in its relation to 
the land, air, and occ m the last one being called 
“ Man and Nature ” Several subjects usual)} in- 
cluded in bcxiks on physical gcogr.iphv arc relegated 
to .ippenriires and .imoiig these m ly be mentioned 
ri volution of tin i.irlh, bititudi and longitude, tides, 
magnetism, and me leorologu al instruments There 
ate illustrations, most of whuli are of a striking 
irid instructive c li 11 irter 

Qtitrt Hours with Nature By Mrs Brightwen 
Illustrilcd by Thio Carreras Pp xvi + 27i 
(I ondon I hi^'lirr Liiwin, 1904) P11CC5V 

Mrs Hku.hiwi*\ writes in a wMy that is sure to gam 
the atfc^ntion of young people Her sketches are in 
no sense formal scientific descriptions of the familiar 
immal and plant life of this country, but they are 
likely to arouse an interest in natural history and. to 
lend readers to observe for themselves The book 
shows clearly how much worth dose inspection and 
study an English garden contains, and rightly indi- 
Lates then .irc Lonimon phonoinenn winch still 
remain unexplained The book is well illustrated and 
deserves to be n favourite with boys and girls 

/ c Mondi des Foiirntts By Henri Coupin, Laurdai 
df i'lnstitut, &c Pp 160 (Pans Delagrave ) 

liiib is a small popular book relating to the habits, 
architecture, and intelligence of ants, and largely 
consists of extracts from the works of Huber, Ford, 
Lubbock, Moggndge, and other well know'n writers, 
chiefly French and English The subject of the book 
cannot fail to interest those previously unacquainted 
with it, but It contains little that will not be familiar 
to everyone who has read any recent w'orks on ants 
It IS very inferior to such n book as Ernest Andre's 
“ Les Fourmis," published in 1885, but w^c believe that 
this has been out of print for some time We may add 
that M Coupin 's book contains a few illustrations of" 
a very inferior description 
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LETTERS TO THE EDITOR 

{The Editor does not hold himself responsible for opinions 
expressed by hts correspondents Neither can he undertake 
to return^ or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications ] 

The Llfe.hlBiory of Radium 

In a lettfr undrr thr above title in Nature of May 5, Mr 
Whethani brings forward some results dealinf^ with the 
hypothesis that radium is being' produced from uranium 
May I be permitted to state that 1 have been engaged 
during the last twelve months in an evperimental exaniin- 
ation of this hypotiusis’ In the paper in whiih the sugges- 
tion WAS made that radium may be being foriiied by the 
disintegration of a parent element possessing heavier alomiL 
weight (Ruthirford and Soddy, Phil Mag , Maj, 11)03, 
p S**7)i sentence occurs — “ 1 he point is under experi- 
mental investigation by one of us, and a fuller discussion 
IS rcsGr\ed until later " Mr Whetham's letter makes it 
desirable that the results that have been obtained duiing the 
past year should be published 

Twelve months ago 1 purillrd n kilogram of urnniiim 
nitrate until the quantity of rridium pnsinL was Ic'*'* lhan 
10-^^ gram Ihis was the limit of detection by means of 
ihe electroscope eniplovrd, using the maximum or equi- 
librium amount of accumulated radium riiianation as the 
test for the presence of radium It was arrived at b\ direct 
comparisons with the emanation from a standard milligiani 
of rndium bromide, by subdivision until its presence could 
no longer hi detMted Unrortunalelv, owing to the large 
amount of radium in the laboratory, subsequently intro- 
duced for the purpose of the helium research, the electro- 
scopes have been affected, and it is not possible at the 
present timt to be sure of such minute effects as originally 
Uut It ma> be stated that less than 10-“ gram of radium 
has accumulated in the kilogram of uranium during the 
past twelve months 1 his practicallv settles the question 
so far as the production of radium from uranium is con- 
cerned 

In a paper read recently before the Royal Society by Sir 
William Ramsay and myself, an experimental determin- 
ation of the I ate of change of radium was given It was 
shown that rather less than one-thousandth part changes 
per year 1 he rate of change of uranium may be taken 
av a million times slower, since its radin-aclivllv is a 
niillion times less , so chat, in one kilcigram of uranium 
nitrate, about 5X10-^ gram would change per year Ihe 
quantity of radium produced was less than 10-' ' gram, so 
that the conclusion is arrived at that if uranium changes 
into radium, less than one-ten thousandth part of the theo- 
retual quantity is produced during the first year’s 
Qi lumulatjon 

1 he result, of course, may be explained by assuming the 
existence of intermediate forms between uranium and 
radium But from a general consideration of the whole 
question from the point of view of the disintegration theory, 
several '.urh hypothetical forms, each with an extended life, 
must be issunied So that unless modi He a Cions are made 
in the iheorv, which at present are not justifiable, the 
evidence inav be taken as indicating that uranium is not 
the parent element of radium The experiments will be 
continued ritiin ye.ir to jear with the kilogram of uranium 
nitrate But as I am leaving England immediately, and 
shall be awa) several months, I take the opportunity of 
presenting the results of the iinffnished research, and hope 
at a later date In give a fuller account 

FaFOK SonDY 

University College, Gower Street, W C 


In their rooiinunication to the Royal Society of April 
a8, Sir William Ramsay and Mr Soddy by direct measure- 
ments determine the rate of decay of radium as one 
thousandth of the mass per annum, giving as the average 
life of the radium atom about one thousand years 
This rapid rate of decay, of course, renders it quite out 
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of the question to assume Chat in the radium now existing 
on Che earth we are dealing with the residue of e larger 
quantity reduced by decay Co its present amount If we 
tarry backwards so great a rate of change we, in fact, 
arrive at the existence of such large amounts quite a few 
thousand years ago as to postulate a red hot earth almost 
within historical tunes We are thus either compelled to 
assume that the rate of transformation observed does not 
apply generally to terrestrial radium, but only Co radium 
separated bv chemical treatment from pitchblende, or chat 
the existing store of radium is derived b) steady supply 
from some substance of greater atomic weight The lirst 
hypothesm, m view of what is known as to the intimately 
atomic nature of 1 adio-at tiv ity, may be dismissed 

lhat the probable source of radium is uranium is advo- 
lated b) Prof Rutherford in his book on radio-activity 
1 roiii a convirsation with Sir Oliver Lodge 1 gather that 
he also (onsulers this not improbable The reasons for it 
need not be given here 

Now if radium is derived from pitchblende, the rate of 
change of radium is 1 measure of the rate of change of 
pill hblende, supposing a steady state of supply and loss 
has been attained Ihis last condition I think we are 
entitled to assume, although doubtless from the inarhe- 
matuianN point of view a perfect equality would be im- 
probable But I will quote Prof Rutherford (" Radio- 
Hiliviiv,” p 334) — “ Since radium has a short life com- 
pared With that of uranium the amount of radium produced 
should re'll h a maximum after a few thousand years when 
the rate of produitiun of fresh radium — which is also a 
measure of the rale of ihange of uranium — ^balances the rate 
of change of that product " 

I ct us now issumc dM an approximation that from 1000 
kilos of uianiuin the yield of radium under the most favour- 
able conditions would be one deiigrom It rna\ here be 
observed that the fait of pitchblendes varying in their con- 
tent of radium is only what is to be expected under the 
conditions of pieservation of the ore, exposed as it is to 
(hemicil attack, or, as Prof Rutherford points out, Co the 
fiction of percolating watei Wc have in socking to learn 
Ihe content of radium for our present purpose to take Che 
m.ixiinuin observed 

Ihe one deiigraiii of ladiiim transforms into sub- 
stinies of lesser atomic weight at the rate of one-tenth 
milligram per annum Now this is also the annual 
suppiv from moo kiloi of uranium In other words, the 
urinium bicaks down at the rate of i/io'" part of its mass 
per annum The average life of the uranium atom is 
according to this ten thousand million years 

In determining this average life from so short a period 
of observation we, of course, make the assumption that 
the death r'lte observed is an average one, and that a steady 
state IS nttnined truly founded on the mean longevity of a 
vast number of individuals of varying age*i, varying rates 
of loss of corpuscular temperature us well as of varying 
amounts of initial corpuscular t^nergy, such conditions as 
would attend material evcdution according to Prof J J 
Thomson’s fascinating book “ Flectritity and Matter ” 
Similar assumptions must be made before w'e could deduce 
the average longevity of a vast population from a short 
period of observation of the death-rate 

On these assumptions an interval of time Is Indicated 
which may be ronsiHored a minor limit ^o the antiquity of 
matter in our part of the iiniveise For if the average life 
is reallv lo** yearv, must we not assume that some of the 
atoinij now expiring as iiraiiiuin were existing ten thousand 
million lears ago ^ Geological time as we guess it, is but 
little moie lhan a moment in the being of so great an era — 
as thiitv-six seconds is to an hour 

Hhether we will ever be able to obtain direct proof of so 
remote an antiquity 15 impossible now to say, but it is 
remarkable that the rate of change of thorium to thorium X 
affords the same average longevity for the atom of thorium 
as we ^^^lve at on the data above for uranium, or again 
from the known rate of change of uranium to uranium X 
ll^us Rutherford gives 10- '"to 10- “ as the change-rate 
per second to thorium X The change-rate 10- *■ for a 
veal’s disintegration will be found to lie between these 
limits J joLV 

Trinity College, Dublin, Mav r 
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Bebkvlour of Rtdium Broinide Heated to High 
Temperatures on Platinum 

It mny bp of intprest to retord that radium bronudp 
obtained from Schuchardt, of (jorlii/, and stated to bt 
pure, melts at 728° C This numbfr is arrived at b> 
observations on minute sperks of tht subsl'inie heated upon 
I he platinum ribbon oF the meldomcter 

At higher temperuturos -up to itioo" — tlipre m t\erv 
appearance of decornposition, a quiesient glass (in tilv n- 
maining on the hot pJatmuin After llu experiment it is 
found that the platinum is deeplv pitted, and that 111 some 
of the pits the limpid glassy substance remains imbedded 
Ihui glass is insoluble m hot or cold water or in H( I evtn 
after prolonged immersum in the hot ind It tin be n - 
moved oolv partially from (he platinum b> scraping Its 
refractive index is low 

The pitting w'ould most readily be accounted for li\ sup- 
posing a platinum bromide fonnrd, but what, Nun, bnumrs 
of the radium-' Is an alloy formed-' 1 he riblmn is loiincl 
to be still rndio-active afli*r the experiment, but ftebh so 
I hme ncii made qu.intit iln i nbsirviiions for possibii 
recoviry ol activitv j Joiv 

Trinity CnlUge, Dublin, May 7 

Electromoiive Force between Two PhaBcs of ihe 
Same Meial 

I'ROM (he mjiroscopii study of the ihangis whiih lake 
plaie in metals 111 hard* nmg and annealing, I had been 
led to the lonilusjon th it metals niav miur in two phists, 
a hard or amorphous phase mil 1 plasUi or mslilline 
phase (f*riif Ru\ Sot^ , \ol Iwn ])p jiH, 212) In sink- 
ing for independent evitlenie of this, it cuciirred to nu to 
trv if theip existed 11 im i^urable eleitroinotn e fiin i belwnn 
the two phases, md I hue now obtained di finite [iroofs 
that this IS till I asp in all the mil ils whuh havi been 
rested In the case of silver, a thei mo-juin lion lonsisiing 
of a hardened ind an annealed wiie gave an I M 1 of 
128 nmro-volts at a temperature of jijd® I his tempi ra- 

ture appears to be ne ir the Lrarisiiion point, and bevonil 
this the I M F falls to zero, is tin wires are then holh 
in thi sami phase I'uithei exjumnints on the subjciL ur* 
in progress, aiuj the n suits will be pulilislud m duo louise 

( iroRi.r Hi ir ii\ 

II Unueisit} Gardi ns, Cilasguw, M ly 7 


A Sifnolc Method of Showing Vortex Motion 

Ir 1 little aqueous llunrrsioin he pi ired in \ gl iss lube 
drawn out to i (iipillaiy bore and supported verliially over 
I tall c^lllulo^ of water, &o that ihr orifiie is just bene ith 
the surf rce, the nuori'Stiiii will desemd ihiough the w air 1 
in a fine stream 

ff the water be quite tranquil and free from any rotatoiv 
motion, this stie.im will contmuf straight, unbroken, and 
ilearlv definiil lu iIk bottom of thi jar 

Let a lap Ijr given to the st^nd supporting the tube, a 
slight sw'pllmg will appear on the issuing stream and 
grHdudll> imrease in si/e, widrnmg as it goes, whik the 
part immrdiatelv behind it beiomes more and mnn sli nder, 
and finally parts altogether 

The separ.itecl [lortion lontinues to widen, and the vploiity 
of the Lcntre being grealir than that of the idge, it uquires 
a motion of rotation, and becomes a perfei l vorti x ung If 
a suciession of taps be given to the stand, a senes of such 
rings are formed* in regular order As their velocities 
(liininish, their (TOSS sections increase, tlle^ alternatcU pa'.s 
through one another, and their motion can bt observed with 
great ease on account of the slowness with which if takes 
place I do not know if this niethod of producing vortices 
IS new or not, but at all events it possesses the merit of 

simplicity^ r h BrLAs, 

Kovdl College of Science, Dublin, May j 

Napier’i Logarithms 

Students interested m this subject may be reenniinf nded 
to consult “The Construction of the Wonderful Canon of 
Logarithms, " by John Napier, Uaron of Menhiston, 
translated from Latin into English, vyjth notes and a 
catalogue of the various editions of Napier's works, by 
William Hae Macdonald, F F A (William HJackwood and 
Sons, Edinburgh and London, 1889 ) G D M 
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THk hXCAVATOR'S VADE MECUM ' 

T F any itiaii living is qualified to write a book on the 
^ subject of excavating it is Prof Petne, than whom 
no one h is li ul 1 longer and wider expeiience or more 
lonsislLiit success Vnd, .is a perusal of these pages 
will show, the work of excavation is something more 
than (Ik nun overturning of earth with the spade 
and ixlriction ul such treasures as may be concealed 
bciiealh iL 1 lien is not only the organisation and 
dinction of 1 ibour, with all the knowledge ot human 
and (sptcialK of the (’Iriental — nature that it in- 
volves, (he ad.iplalioii to ph^sKal conditions, the com- 
prihcjision of iht liislory and gcogi ajjhy ot the country, 
and, last but not hast, the unerring tye foi the dis- 
|)Osi(Lon of tLineieiKs or temple siUs whitli is almost 
.111 instinct i.ithcr than .l matter of experience The 
idial eveav.ilor must, in .iddiLion, be .a skilful draughts- 
man .iiid pliotugraphc r , he must h.ivi some knowledge 
of (hiriiisti}^ geology, iiKchamcs, and surveying, 
hi sidi s- ct'fa ra sans litre Lh( an h^eulogual know- 
lidgL which 1 nnbles him lo idcntilv, tsLimatc, and 
cl.issify on Ihi spot thi usults of Ins nsiiiiiLus 

Till! the wrilir of this book fulfils peilitlly m his 
own person all thi se requirements, he would probably 
be thi first to di iiy , bui his long experience has given 
him .1 lidi lo speak, as it wi re, ex ratlmira on ill such 
subjects, and (liough the work dials alniosL exclusive Iv 
sMih exeavatinn from .m Egyptian point of vuw, it 
will hincifoith be indispensabk lor its prailical v due 
lo ill JiUf sljgatnrs in any part of the world In f.icU 
It (onlaiiis so mueli practical advice on tvtrv possible 
Ik ad that one m iv famy the would-be fnllowi r of Prof 
Pel I It somewli.U st.iggtrcd at the task set before him 
11 k .ipp.iiatus Ind down as issinlial for prLstrvatinn 
iiul p.u king of objects nloni w’ould sccni to ncrtssilate 
(Ik (raiisport of a whole Whiteltv’s or image’s to 
IIk Lgypti in chscrls We have bf<n >uniMtntlv 
iLirimis lo compile a list of miu ri.ils namid in rht si 
two (hipltrs Ihey include b.irrt Is, /mt iravs 
briishisof various kinds, par.iflin wax t.ipioca walii 
iiiKtv p ifit'i , gf latme, ben/ol, silunle solution 
glvitrine, nitrn .uid, fulltr's tarlh, shtits of glass, 
plistii inimoma, hvdrochloric acid and olher 
thfniK.ils, in .iddition lo tools and oilier more obvious 
iK(is>iliis But perhaps the author regard* d this list 
is a loiiiiscl of pi I fiction, as ho gives a much shorter 
one im j)j) I J2-I I J 

SenousK, him I VI r, all such hints an extremely 
valu.ibK. ind piovidi for ivcry lontingencv and evciy 
difficulty tliriL may ari'^e in the course of an excavation 
The only valid objei (ion that might be taken to them 
IS. th.il much of what is said is perfectly obvious to 
I pi I still of average inlelligeiiLt , and that plenty of 
good work on ill esc lines has been done elsewhere 
besidis m Kgvpf However, Prof Peine takes his 
subject SI rioush .ind with gniuine entliusi isin, and his 
system aflords a w'elcnme contrast to that of the cx- 
c iv itor for mere pleasure 01 for unhlushnigly com- 
mein.il iiids, to whom archeological results are 
nothing, and whose labours tin refore confer no benefit 
on .inv snv(‘ hmiiielf If we may veniurc on a w'ord 
of inlicism in general, we may say that he is inclined 
to hi somewhat too severe on the work done by 
museums and by the stay-aL-honic archacologisl The 
explorer, as Mr Hogarth well pointed out in his 
(harnitng “ Wandering Scholar,” can never supply 
the place of the scholar, happy is he who combines 
both rapacities m his own person, as it has been given 
to few' to do , but the one will always be i oniplementary 
to the other Hence we think Prof Petrie too iiiurh 
inclined to regard excavation (even with all its con- 

> ''Mtthodi mnd Ainu In Afcheoloxy ” By W M FUnden Peino- 
Pp nviii+ao8 , with 66 illuRirntloniL (I^mdon MncmilUn and Co , Ltd 
New York The MacmiHui Co 1924) Priced/ 
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comitant labours) as in itsielf comprising' archsolog^y. 
This cannot be, the excavator supplies the materials, 
^nd it rests with him to supply them in a scientific 
-and workmanlike manner; but the years of study 
which they often demand must be the lot of the student, 
who, we can assure our author, ^\ould often be only 
too grateful if he had the thance of combining both 
functions 

The subject is distributed over fourteen chapUrs, 
beginning with the qualiticitions of the excavator 
himself, the cxpcfieni,** or instinct mnessary for 
identifying sites or finds, and three chapters dealing 


tamed in these chapters, but the book will be found 
eminently readable even by those who cannot hope to 
wield the spade 

We cannot, however, lay it down without a feeling 
that the author is throughout too prone to disregard 
I the work of other archsologists , tor instance, on p_ 
123, where he complains that no one since Montfaucon 
(whose work, by the bye, is singularly useless) has 
attempted the collecting of series of objects in a corpus 
Has he never heard of M Keinach's invaluable 
r 4 pertoires of Greek sculpture and vases? Is he not 
aware that the German Archsological Institute is 
issuing a magnificent publication of Greek terra- 



cottas^ And is not a corpus of coins under con- 
sideration ? Wc purposely pass over the grow- 
ing number of museum catalogues of all kinds, 
which if not corpora, are still a step in that direc- 


tion 



Tlir book is illustrated by sixty-six photo- 
graphic ur outline reproductions, of sites, opera- 
tions, and monuments, the titles, of which are at 
times somewhat oddly arranged (e g Figs 
3t>-37), but they are clear, well chosen, and 
instructive We have selected for reproduction 
the frontispiece, representing the clearing of the 
Osirnon at Abydos by a chain of boys with 
b.iskets, extending more than forty feet down 
The index errs if anyLhing on the side of re- 
dundancy, such headings ns “carefulness, 
means of securing", “chain of boys”, 
“ choice of facts, ", “ finest lines in drawing ", 
" list of plates ", “ red paint ", “ wet squeezes," 
are not onlv superfluous, but contrary to all the 
rules ol good indexing H D W 


PROF A W WILLIAMSON, F R 



O N Friday last. May 6, there passed away, 
full of years and of honour, Alexander 
William Williamson, one of the most notable of 
British chemists, and one who, in the heyday of 
his inlelleLtual activity, exercised a remarkable 
influence on the development of chemical theory 
He had been in failing health for some years 
past, and such was the seclusion in which he 
lived of late that his tall manly form and strik- 
ing features were practically unknown to the 
\i)unger generation of chemical workers. 
Indeed, after his retirement, m 1889, from the 
position of Foreign Secretary of the Royal 
Society, which he held for some sixteen years, 
and after the termination of his active connec- 
tion With the British Association for the Advance- 
ment of Science, of which he was treasurer for 
many years, he rarely visited London, and unless 
on an occasion when it was represented to him 
that his influence and the weight of his authonCy 
were needed in support of son^ reform, it was 
difficult to induce him to reviSt the scenes of 
scientific activity in which he had himself played 
so strenuous and so eminent a part Until 


Fic I. — The dealing of the Ourelon ei Abydci, Egypt 

with the actual work in the field -the labourers, | 
methods of turning and raising earth, and recording 1 
on the spot Then follow successive chapters on copy- | 
mg and drawing, photograph\, preservation of objeils, 
qAcking, and finally publication The last four are of 
a more general nature, dealing with the systematising 
of results, the nature of archsological evidence, the 
rthics of archasology, such as the lights of the State, 
^ind lastly, the fascination of history by way of 
epilogue Space forbids a detailed description of the 
many interesting points and valuable suggestions con- 


within the last few years, when his mental 
powers were obviously failing, he continued to 
lake a keen interest in the progress of science, and it 
was easy to engage his attention on the broad general 
lines of Its development 

I Williamson’s mind was cast in a large mould, and, 

I although at times he could occupy himself with even 
I small details if he recognised that these were signi- 
I fidbnt or possibly fruitful of theoretical consequence, 

I he was apt to be impatient of the somewhat tiresome 
I minutis with whica modern chemical literature 
I abounds. He was probably never a great reader of 
I such literature at any period of his career, and his 
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physical infirmity made it mcreasing^ly difficult for him 
to keep himself informed At the same time the very 
limitation of his physical powers, his partial paralysis, 
and his poor eyesight, probably conduced to his 
eminence as a speculative thinker He was gifted with 
a strong logical mind, and was an acute reasoner, and 
a clear, vigorous, and independent thinker, capable of 
broad and striking generalisation Knowledge, we 
know, dwells in heads replete with thoughts of other 
men, wisdom m minds attentive to their own 
Except by personal contact, Williamson was largely 
debarred from the knowledge of other men’s thoughts, 
by the very circumstances to which allusion has been 
made he became more attentive to his own Like 
most original thinkers he was somewhat tenacious of 
opinions, and apt to be dogmatic in their utterance 
His beliefs were too hardly won to be lightly discarded 
But although at limes impatient of contradiction, he 
had too strong a regard for truth, was too sincere and 
broad-minded a man to persist in any opinion, if its 
unreasonableness was made clear to him Like 
Carlyle, his philosophy was largely swayed by his 
emotions, and like Carlyle's, his judgments on men 
and things were apt to be tinctured by the mood of the 
moment — a fact which may serve to account for seem- 
ing inconsistencies in their expression 

He had a high sense of duty, and of the responsi- 
bilities of his position as a representative man of 
science Although, like many strong men, fond of 
power, he was in no sense a self-seeking man, and 
was contemptuous of the artifices by which smaller and 
more ambitious men seek to gain preferment 
Williamson was born at Wandsworth on May 1, 
1824, bcncc he had just completed his eightieth year at 
the time of his death Much of his early life was 
spent on the Continent He began the study of 
chemistry under Gmelin at Heidelberg, in the old 
cloisters which formerly did duty as class rooms and 
laboratory, but soon joined Liebig at Giessen Whilst 
at Giessen he published, so far back as 1845, his first 
paper on “ The Decomposition of Oxides and Salts by 
Chlorine," in which he determined the conditions of 
production of hypochJorous and chloric acids, and the 
cause of the differcnco in the mode of action of chlorine 
upon alkalis and alkaline earths, and upon salts The 
mam outcome of this paper has long since been worked 
into the text-books It is of interest as throwing light 
upon the theory of the action of bleaching solutions 
The experimental materul for a 'short paper on 
" Ozone " was likewise accumulated at Giessen In 
tins paper, which also appeared in 1845, Williamson 
concluded that the peculiar properties belonging to Lhe 
oxygen set free by the agency of the electric current 
.ire produced by the admixture of a peroxide or acid of 
hydrogen, whereas by the actiort of phosphorus on 
atmospheric air the same substance is not produced 
His sunnise that a compound of hydrogen 
and oxygen existed possessing some of the charac- 
teristic properties of ozone but dissimilar from 
Thdnard’s hydrogen peroxide has not been established 
by subsequent investigation 
At about this time Williamson took his degree, and 
in 1846, whilst still at Gies&en, published an important 
paper on “ The Blue Compounds of Cyanogen and 
Iron," which probably contains more determinative 
analytical work than any other of his memoirs In 
It he describes the formation of prussian blue in 
different circumstances, and the influence which these 
exercise on Us composition, giving particular atten- 
tion to the presence of potassium, which materially 
affects the colour and dyeing power o^^the product 
These, with two short papers, one relating to the 
theory of ozone, and another on the constitution of 
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cenanthol, which he published in Liebig's j4nnalen, 
comprise the outcome of the Giessen period He then 
passed on to Pans, where he came under the influence 
of Comte It IS hardly to be supposed that a man of 
his temperament, and in such surroundings, 
could remain wholly unaffecled by the events of 1648 
His position, however, was made secure by Graham, 
who came over to Pans to offer him the chair of 
practical chemistry m University College, to which he 
was appointed in 1849, and where he continued to 
teach for thirty-eight years, 

In 2850 Williamson published his epoch-making 
paper on the " Theory of >E then h cation " It was first 
read to the chemical section of the British Association 
at the Edinburgh meeting of August, 1850, and in its 
original form as " communicated by the author " 
occupies about seven pages of the Philosophical Maga- 
zine. Certainly no chemical paper of equal length 
ever exercised so profound an influence on contem- 
porary thought This memoir, although frequently 
referred to, is prob.ibly seldom read by the chemical 
student And yet written more than half a century 
ago there is scarcely a term in it which needs alteration 
to bring it into haimony with modern chemical termin- 
ology or pn sent day doctrine It is a model of concise 
reasoning, founded upon happily devised experiment. 
Williamson clefirly traces for us the genesis of the idea 
which led him to his capital discovery His original 
intention was not to elucidate the theory of the manu- 
facture of ether; he says his object in commencing his 
experiments was to obtain new alcohols by substi- 
tuting carburotted hydrogen for hydrogen in a known 
cilcohol, and for this purpose he acted upon sodium 
ethylate with the iodide of the larburetted hydrogen 
which was to be introduced in the place of that 
hydrogen — an expedient which he says he hopes may 
render valuable services on similar occasions To his 
astonishment the compound thus formed had none of 
the properties of an alcohol — it w.is nothing else than 
lommon ether, C^H^^O This simple observation 
threw a flood of light upon the relations of alcohol and 
other, which Williamson proceeded to develop by a 
(rain of reasoning, and to prove by a senes of experi- 
ments which arc now among the commonplace observ- 
ations of every lecturer in org'inic chemistry wherever 
the science is taught Williamson not only illustrated 
these relations by arguments 'ind proofs which are 
absolutnlv unassailable, but by a course of reasoning 
which instantly riveted the attention and secured the 
adhesion of the whole chemical world, he demonstrated 
the true process of etheriflcatioii, and thereby reconciled 
the tCfiching of apparently irrcioncilable facts It 
must have been with a special gratification that the 
young mjn of twenty-six penned the following lines,, 
which liappily summ.arise the position he had attained 
" Innovations in science frequently gam ground 
only by displacing the conceptions which preceded 
them, and w'hich served more or less directly as their 
foundation ; but, if the view which I have here pre- 
sented be considered a step m our understanding of the 
subject, I must beg leave to disclaim for it the title of 
innovation, for rny conclusion consists in establishing 
the connection and showing the compatibility of views 
which have hitherto been considered contrary, and the 
best possible justification of the eminent philosophers 
who advocated either one of the two contending 
thf^ories, is thus afforded by mv reconciling their argu- 
ments with those of their equally illustrious opponents " 
An observation no less tactful than true 

The paper is epoch-making m more senses than one. 
In it Williamson not only foreshadowed his adherence- 
to the doctrine of types which in his subsequent teach- 
ing he did so much to elucidate and extend, but he 
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likewise seeks to import into the general process of 
cheoiical action the conceptions of dynamics The 
simple words with which he concludes his paper sound 
somewhat archaic to-day, but fifty-four years ago they 
must have startled the members of Section B ** In 
using the atomic theory, chemists have added to it of 
late years nn unsafe, and as I think, an unwarrant- 
able hypothesis, namely that the atoms are in a state 
of rest Now this hypothesis I discard, and reason 
upon the broader basis of atomic motion " 

Williamson was not a prolific writer, and his fame 
mainly rests upon his work of this period and upon 
what he achieved during the first ten years of his pro- 
fessorial activity He published comparatively little 
between 1H54 ^^d 1864, but under the stimulus of 
the new movement, he took an active part in the formu- 
lation of what is still current doctrine, and produced a 
.senes of papers on the principles of Lhemical classifica- 
tion, valency, and nomenclature which exercised a 
powerful influence on chemical teaching m this 
country. 

Williamson was elected into the Royal Society in 
1855, and served on the council from to t86i, again 
from i86g to 1871, and for a third time from 1873 to 
iHqo, during w'hirh period he arted, as already stated, 
as foreign secretary In 1889-1 81)0 he was made a 
Vice-president In 1862 he received a Royal medal 
Ht was twiie president of the Chemical Soticty — viz . 
in 1863-65 and again in 1869-71, and was one of the 
SIX piesidents who had been fc'llows of the Society for 
upwards of half a century who were present at the 
memorable banquet in 1898 He was largely instni- 
mciital in establishing the present senes of abstracts of 
foreign lhemical literature which form so valuable a 
feature of the Journal of the Chemical Society 

In 1873 he was president of Ihe British Association 

His mcriis ns a man of science received w'ide-spread 
recognition He was an honorary graduate of Dublin, 
Edinburgh, and Durham, a member of the Institute 
of France and of the Berlin Academy, and of many 
scientific societies on the Continent and in America 

T E Thohpl 


EMILE DUCIAUX 

T N the death of Emile Duclaux science has lost one of 
her most devoted and brilliant workt'rs His 
career has formed the principal link bclw'een the bne- 
tiriologv of the present day, and what may be called 
the heroic period in the history of micro-biology whuh 
followed on the unveiling, by the genius of Pasteur, of 
the secrit of fermentation, and the consequent opening 
out of avenues through which innumernble problems 
could be successfully attacked 

The Pasteur Institute will in particular mourn its 
loss, for, owing to the charm of his personality and the 
extraordinarj catholicity of his scientific enthusiasms, 
he w as .1 w orihy successor to the great leader, and the 
contmuanci of that brotherliness which w'as such a 
striking feature among the little community of scientific 
Investigators 111 the Rue Du tot must in considerable 
measure be attributed to his influenie 

Duclaux was born at Aurillnc, on June 24, 1S40 
He was not a son of fortune, and it was only by dint 
of hard struggle and a determination which was 
capable of much self-denial that he succeeded in becom- 
ing a Normahen in 1B59. At the Ecole Normale he 
studied principally chemistry and physics, and left the 
5 ch(X)l as Agr^gi in 1862 

At that time Pasteur, who had returned to the Ecole 
Normale as director of scientific studies, had recently 
established the positions of Agr^g^s pr6parateurs. 
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whereby an able and earnest young graduate might re^ 
mam for a few years as a research-assistant to one of 
his masters 

For some three years Duclaux remained pr6parateur 
to Pasteur, and was his first lieutenant during the 
celebrated investigations into the causes of diseases in 
wine and into the silkworm disease, which had nearly 
ruined some of the Departments of France 

In 1865 he became Docteur 6s Sciences, presenting a 
thesis upon fractional distillation. In the same year 
he was appointed a professor at the lycde in Tours, and 
during the following year became acting professor of 
chemistry at Clermont It was at Clermont that 
Pasteur stayed with Duclaux during the troublous times 
of the war, and it was here that the intimacy and affec- 
tion which ceased only at the death of Pasteur was 
established between them It was at Clermont, also, 
lhat he numbered among his students Roux, whom he 
inlroduied to Pasteur 

From Clermont, Duclaux went to Ljuns as professor 
of physKS, where he remained until he accepted, in 
1878, ihc chair of physics and meteorology at the 
liiitilutc Agronomique in Pans In 1886 he became 
professor of biological chemistry at the Sorbonne, which 
position he held until his death When the Pasteur 
Institute was completed, he transferred his classes to 
the Rue Dutot At the death of Pasteur, Duclaux was 
elected to sucieed him as director, and for the last nine 
years the great work of the Institute has been developed 
under his guidance He, however, has not taken any 
direct part in that portion of its activities dealing with 
infective diseases, but has confined himself more par- 
ticularly to the chemical and industrial side of micro- 
biology j* 1 

When one considers the scientific work of Duclaux, 
(he first and most striking point is the wide range of 
subjects it includes Trained as a chemist and physicist, 
he has occupied ih.iirs in both those subjects, and has 
published a not inconsiderable number of original rc- 
searfhes in the domains of pure chemistry and physics 
\t the same iimc his most important work was bio- 
logical I ike Pasteur, he was a chemist who worked at 
biolog} , but principally at that department of biology 
dialing with the physiology of micro-organisms and the 
chemistry of cn/ymes, and he brought his training in 
the exact sen nces to be.ir upon investigations of a bio- 
logical character, with the greatest success. 

The list of his original contributions to scientific 
journals contains upwards of eighty papers, and in- 
cludes papers on molecular physics, chemistry, meteor- 
ology, physiology of digestion, enzymes, vegetable 
physiology, bacteriology, and technological papers on 
milk, butter, wine, sericulture , and he is also the author 
of several books In “ Ferments et Maladie ” and " Le 
Microbe et la Malndie ” he gave popular expositions of 
the results achieved by the Pasteurian method, and the 
complete change thereby produced m the standpoint 
from which infectious diseases were r^arded 

In 1896, Duclaux published his “ Pasteur, Histoire 
d*un Esprit,” which deals with the researches of the 
great master from first to last, pointing out the ron- 
dition of knowledge on the various subjects before 
Pasteur had brought them, one by one, under the in- 
fluence of his imagination and accurate experimenta- 
tion This forms one of the most brilliant descriptions 
of the operation of scientific method in unravelling the 
relationship of phenomena , its perusal might well form 
a portion of the education of every student of science 
The most important of Duclaux's published books is 
thi “ Trait6 de Microbiologie ” — the four volumes of 
which appeared during the years 1898 to 1901 each 
chapter of which bears the stamp of the author s indi- 
viduality, and contains many original observations not 
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flublished elsewhere ** L ’Hygiene sociale ” embodies 
« senes of lectures given ai the Ecole des hautes Etudes 
sociales, in which he points out forcibly that the 
development of our knowledge regarding the causation 
of disease has devolved upon us new responsibiluties as 
Individual citizens, and in which he advocates an in- 
telligent propagandism rather than legal insistence 

On one occasion Duclaux felt himself constrained to 
leave the peaceful search after truth which he had been 
pursuing all his life in his laboratories, and to enter 
upon the turmoil of the public platform This was on 
the occasion of the Dreyfus case, when, thinking the 
cause of truth was imperilled, he, with tomplctc disre- 
gard of all personal considerations, and, as it happened, 
with most disastrous consequences to his heilth, threw' 
himself into that fierce struggle with invincible ardour 
Tie, with Zola, Grimaiix, and some other tniellectueh, 
founded the Ligue des Droits de 1 ’Homme, and it was 
whilst addressing a meeting of this League that he was 
seized with an attack of apoplexy He made a slow 
recovery, and regained sufticient health to resume his 
work at the Institute, but has now suicumtad to a 
second seizure from which he never regained conscious- 
ness 

Owing to the versatility of his genius and thi wide 
field of scientific subjects which occupied Ins attention 
during a very active life, it is difficult to form an ade- 
quate estimate of the importance of his stientifit work 
It will be, perh.ips, on fiLLOunt of his rcsear<hcs into Iht* 
ferments and the chemical processes associated with the 
life and activities of micro-organisms that he will be 
best remenibcred by the world of science, but for those 
who have had the privilege of being his pupils and 
associates it will be the mcinor\ of the kindl\ guide 
and critic., whose enthusiasm was a continual spur to 
effort, and whose ideas were ungrudgingly .it (he dis- 
posal of every disinterested inquirer into truth that will 
remain for ever foremost Chari ts J Martin 


SIR II M STANLEY 

'T'HIi death of Sir H M Stanle> on Tuesday, at 

'»i\l\ -three \ears of age, dc‘piivcs Lhc w’orld of ri 
man of action, and geographv of one of its greatest 
pioneer i*xplorers It can truly be said that he changed 
the map of Africa b\ the results of his t xpedilions, and 
his putunsque narratives Lftaled public interest in the 
problems 0/ Vfnean exploration 

Stanle3''s adventures in Central Africa wdiilc engaged 
in the sc^arch for Livingstone attracted great attention, 
and his famous book, “ I low' I Found Livingstone," 
in which the expedition is described, has become a 
classic work of travel Commissioned to find Living- 
stone, of whom nothing had been heard for two years, 
Stanley reached Zanzibar in January, 1871, and on 
November 10 of the same >ear met the explorer at 
Ujiji, on Lake Tanganyika, where Livingstone had 
just arrived frjni Nyangwe The two travellers ex- 
plored together the north end of Tanganyika, and 
proved conclusively that the river Rusizi flowed into and 
not out of the lake, and that Tanganyika had no con- 
nection with the Nile system In February, 1872, 
Livingstone started on the journey from which he never 
returned, and Stanley made his way back to Europe 
In 1874, Stanley left England for the expedition to 
Central Africa which has immortalised him The w'riter 
of the obituary notice in the Timej, from which some 
of the particulars here given have been derived, points 
out that little more than the position of Victoria Nyanza 
was then known , its shape was all wrong , our kifow- 
ledgc of Albert Nyanza was incomplete. Lake Tangan- 
yil« was imperfectly defined, and nothing was known 
of the region that Ups between Lakes Albert and Tan- 
ganyika. Stanley’s expedition changed all that He 
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proceeded from Bagamoyo west and north to VTclorin 
N\anza, tracing a river which he believed (erroneously, 
we now know) was the remote source of the Nile He 
circumnavigated the lake, and for the first time proved 
to satisfaction that it was one great lake and not a group 
of small lakes, and that its shape was very different 
fiom that laid down in Livingstone's map Westwards 
to Muta Nzigc, as Lake Albert is called by the natives, 
Stanley and his great following marched They struck 
a bay (Beatrice Gulf), which is now recognised as part 
of a southern lake, afterwards named by Stanley Lake 
Albert Edward Important rectifications and additions 
were made m the country lying between V it Iona 
Nyanza and the lakes to the west, and thence south to 
Vjiji Stanley i inumnavigated Tanganyika, rectify- 
ing its contour, and proving conilusively that the lake 
had an outlet m the river Lukuga 

Leaving Nyangwe in November, 1876, Stanley 
reached Boma, near the mouth of the Congo, in 
August, 1877 This journey across Africa lasted two 
years and nine months The results to geography were 
Lertainly immense, it is doubtful if on any other single 
fxpcdition so niuih had been done to fill up the great 
blank ill till map of Afrua Tht narrative of this ex- 
pedition w is given by Stanley m " Through the Dark 
C ciiitim nt " 

The magmtudr if Stanley’s discovery we are only 
now nalising, when the multitude of mlght^ tributaries 
north ind south are being opened up, and we are ibic 
to form an estimate of the vast basin of the C'ongo 
Stanley had starielj landed in Furopc, in 1K78, when 
the King of (he Belgians solicited his aid in ihf opening 
up of the Congo In thi following year he returned to 
the Congo, .ind this was the beginning of what really 
soon bti line llu Congo Free St.ite, under the soye- 
nignty of the King of the Belgians 

In 1887, Stanley went ogam to Africa this lime in 
se irch of Fmin P'.islia Emm was found, but the 1 x- 
prdition met wnth several disasters Finally, marching 
through new country, exploring the Semliki River, 
Mount Ruwenzon, .ind Lake Albert Edward, Stank y 
and his follow irs made their way by the south of the 
\ ictori.i NyMn/.i lei the co.ist, he reuhing Ziinzibar on 
DtH'cmber 6, 18KK, leaving Emm behind on the main- 
land 

On Ihi-. expedition Stanley succeeded in solving some 
important problems in the hydrography of Afnr.i and 
adding much to our knowledge of its geogff'iphy 
Among the geographual results were the discovery of 
the Scinhki River, which issues from Lake Albert 
Edward and enters the south i nd of Lake Albert 
N^aii/.i, the Riiwen/ori range between these two lakes, 
and the south-western extension of Lake Victoria The 
results of this expedition urf described in the volume 
" In Darkest Africa ” • 

Stanley has been termed " the Bismark of African 
exploration," and in many respects the comparison is 
not inappropriate, for the work he atcomplishcd united 
into one great whole the disjecta membra of African ex- 
ploration, and it was carried out with firm nerve and 
unflinihing will 

INTERNATIONAL ASSOCIATION Oh 
ACADJiMIES 

T he following IS a list of the delegates who, actord- 
ing to the latest advices, will attend the General 
Assembly of the International Association of Academies, 
to be held at the Royal Society’s Rooms at Whitsun- 
tide — 

Amsterdam — Koninklijke Akadaniie van ^etensrhappon, 
Prof H G van de Sande Bakhuyzen and Prof M J 
de Goejc BerUn — Kgi Freussische Akademie der Wissen- 
schaften, Prof H Dicla, Prof W Waldever, Prof W 
ion Bezold and Prof K Pischel Brussels — Acaddmie 
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Royale des Sciences, Prof L^on Fredericq and Prof 
Chevalier Edouard Descamps Budapest — Ma^ar Tudo- 

manyos Akademia, M Charles Than and M Ignatius 
Golclziher Chruttanta — Videnskabs Selskabet, Prof H 
Mohn and Prof G Guldberg* Copenhagen — Kongellge 
Danskc Videnskabernes Selskab, Prof J L Heiberg and 
Herr Paulsen Gdttmgcn — Konigliche Gesellschaft der 
Wissenschaften, Prof E, Ehlers, Prof F. Leo, 

Prof F Klelhorn and Pro! £ Riecke Leipetg — 

K^l Sachsische Gesellschaft der Wissenschaften, Prof 
Dr Flechsig and Prof Dr Credner London — Royal 

Society, Sir William Huggins, Mr A B Kempe, Prof 
Larmor, Mr Francis Darwin, Sir Michael Foster, Lord 
Kelvin, Prof Armstrong, Mr George Darwin, Prof 
Forsyth, Sir David Gill, Prof Liversidge, Sir Norman 
Lockyer, K C B , Prof Schuster, Dr Waller, Sir William 
Ramsay, K C B , Mr Bateson and Prof Milne London — 
The British Academy for the Promotion of Historical, 
Philosophical, and Philological Studies. Lord Reay, Right 
Hon James Bryte, Sir R C Jebb, Dr Caird, Sir C P 
Ilbert, K C S I , Right Hon Si^ A Lyall, G C I E , 
K C B , and Prof Rhys Davids Madrid — Real Academia 
de Ciennas, Seflor Josd Ethcgaray and Prof Santiago 
Ramon y Cajal Munich — Kgl Bayensihe Akademie der 

Wissenschaften, Prof Ferdinand Lindemunn and Prof Karl 
Krumbacher Paris — Acaddmie des Inscriptions et Belles 

Lettres, M Georges Perrot, M Emile Senart, M le Comte 
de Lasteyne, M H Oniont, M M. Collignon and M j 
Lair Pans — Acaddnue des Sciences, M Mascart, M 
Gaston Darboux, M Henri Pointard, M H Moisaan, 
M A de Lapparent and M A Giard Pans — Ataddmie 
del Sciences Morales et Politiques, M Georges Picot, M 
Paul Leroy-Beaulieu, M Glasson, M Ic Comte de Franque- 
ville, M Boutroux, M le Baron de Courcel, M Henri 
Joly and M Paul Meyer Eome — R Acradeinia dci 
Lincci, Prof Giacomo Ciamician and Count Ugo 
Balzani Petersburg — Acaddmie Impdnnle des Sciences, 

Msr A S Fumintzin and Prof C H Salemann Sforh- 
holm — Kongl Vetenskaps Akndemien, Prof G Retzius 
and Prof S E Henschen I lenna — Kaiscrliche Akademie 
der Wissenschaften A -Mathematish-naturwissenbchaft- 
Iiihr Klasse, Prof Viktor von Lang, Prof Sigmund Exner, 
Dr Edmund Mnjsi^ovns, Edler von Mojsvar, and Prof 
Heinnih ObersleiniT B — Philosopisch-historiM.he Klasse, 
Prof J heodor (romperz Prof Joseph Karabaiek and Prof 
Leopold von Srhroeder Washington — National Ac'uleinv 
of Sciences Its foreign members — Sir Archibald Geikie and 
Prof E Ray Lankester 


AfOTfiS 

Thp following candidates selected by the council of Ihe 
Ko^al Society wfre diilj elected at the meeting on 'Ihiirsdaj 
last, May 5 —Dr f G Brodie, Major S G Burrard, Prof 
A C Dixon, Prof J J Dobbie, Mr T H Holland, Prof 
^ J July, Dr Hugh M irshall, Mr Cdward Mevntk, Dr 
Alexander Muirhead, Dr G H F Nultall, Mr A E 
bhiplev, Prof M W Travers, Mr Harold Wager, Mr 
•G T V\ alker, and Prof W W Watts 

An influential committee has been formed for the purpose 
of striking a medal in honour of the memory of the late 
Prof Cornu The committee iiuludes many member-*, 
foreign associates and correspondants of the Institute of 
France, as uell as other leaders m the scientific wnild 
1 he medal will be m bronze, silver bronze and silver, and 
the price will be francs, ao francs, and francs re- 
spectively Subscribers for the medal are invited to send 
their subscriptions to M F, A Martel, 8 M4nars, 
2- Arrondissemetit, Pari;i ^ ^ 

At its inerting on Monday, May g, the Academy of 
Sciences of Paris elected Prof Barrois, of Lille, to All the 
vacancy left in the section of mineralogy by the death of 
the illustrious Fouqu^ This recognition of the claims of 
one of the most distinguished geologists of the present day 
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will be welcomed far and wide, and nowhere more warmly 
than in the British Isles, where M Barrois has many 
attached personal friends, and where he has himself done 
BO much to illuBtrete the geology of this country 

As was generally expected, Prof. Rothpletz has been 
appointed to the chair of geology in the university at Munich 
and to the directorship of the State geological collections^ 
the posts left vacant by the death of the lamented K von 
Zittel He has long been connected with the univeralty, 
and has gained a wide reputation as an accomplished Reid 
geologist and a good paleontologist His researches Into 
the tectonics of the Alps have attracted 'Huch attention In 
this country, where he has manv personal friends, and where 
he has made many geological excursions 

At a meeting of Ihe US National Academy of Science! 
on April SI, Sir William Ramsay, K C B , was elected a 
foreign associate of the academy 

\ Rfuter message from Cape Town reports the arrival 
there of the steam yacht 5 rofia — the vessel in which the 
Scottish Antarctic Expedition sailed 

The death is announced of Mr Eli Soworbutts, who for 
the last twenty years had acted as secretary of the Man- 
chester Geographical Society, which he was largely instru- 
mental in founding Mr Sowerbutts was in his seventieth 
year 

Prof fewiiF Bourquelot, of Pans, Sir Henry Little- 
john. and Dr J Wilson Swan, F R S , have been elected 
honorary meinbcrs of the Pharmaceutical Society of Greet 
Britain Ihe following have been elected corresponding 
members of the society —Prof E Perrnt, Pans, Prof 
Heinrich Beckurts, Brunswick , Prof. Car) Hartwldl» 
Zurich , Mr. S 1 Dunn, of the Hong Kong Botanical 
Gardens , and Dr G W Parker, British Guiana 

Tiir following have been elected honorary members of the 
Royal Institution — Prof E H Amagat, Prof L P 
Cailletet, Prof J M Crafts. Prof H A Lorentz, Prof. 
F W Morley, Prof E C Pickning, Prof, and Madame 
Curip, Prof H L Le Chatelier, Prof G Lippmann, Prof 
J W Bruhl, Prof G H Quincke, Prof E Fischer, Prof 
r W G Kohlrausch, Prof H Landolt, Prof L Boltf- 
mann, Dr 11 Kamerlingh Onnes, Dr G Lunge, Prof- 
P T Cleve and Prof P Zeemann 

Prof van 't Hoff offers through the medium of the 
deitschrift fur physikalischc Chetnie d prize of Got for the 
best and most complete synopsis of the literature of catalytic 
phenomena Competitors are required to send m their 
papers before June 30, 11)05, to editors of the Zeitschufi, 
2 I.inn^strasse, Leipzig, and the juef^es are Profa. 
van 't Hoff, Arrhenius and Ostwald 

An international congress on philosophy has been 
arranged to take place at Geneva from September 4 to 8 
under M Ernest NaviUe as honorary president and Prof 
(murd as acting president The languages used will ht 
English, French, German and Italian Ihe congress will 
be divided into Ave sections, dealing with history of philo- 
sophy, general philosophy and psychology, applied philo- 
sophy, philosophy of the sciences, and history of science 
I Th^ secretary is Dr Ed Clapar^de, 11 Champel, Geneve 

The British Fire Prevention Committee offers a ^old 
medal and a purse of aol for the best fable for chlldreti 
calculated bo serve as a warning against the danger of 
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plAyln^ with mMcheifl or fire Two silver and four bronze 
mteddls will also be ^iven as additional awards for men- 
torioUB essays The conditions can be obtained at the com- 
mittee's offices, I Waterloo Plate, London, SW, upon 
application by letter, enclosing a stamped addressed 
envelope, 

Followino the example of some other lounties, a society 
has been formed for the photographic record dnd survey 
of Kent The society is promoted by the South-Eastern 
Union of Scientific Soueties, and its objects are “ to make 
and preserve by permanent photographic prints, records of 
the present condition of objee ts of an hrLological, historical, 
or scientific interest the geology, fauna, and flora of Kent , 
the customs and lostumes of its people, notable events, and 
porttaits of its proiiunent men and women Good promise 
of support has already been received, and a successful first 
exhibition in June seems assured, but further help is desired 
The organising secretary {Pro tern ) is Mr H Snowden 
Ward, Hadlow, Kent 

A coRRBsroNDhNT of the Times directs attention to some 
of the geographical work done b> the late Admiral 
Makaroff In the early eighties of last century, Makiroff 
wrote a brochure of 147 pages, with nine charts, on the 
interchange of the waters of the Black bea and 
Mediterranean, which was published by the Russian 
Academy of Sciences and awarded a full premium On hi'i 
return from his voyage in the ViUaz m 1893 he wrote a 
report of his observations— 848 pages and 33 charts Ihe 
report was likewise published and awarded a full premium 
by the Russian Academy In 1901 he published an account 
of his iLe-breaking steamer the Yermak and her work under 
the title of “ The Yermak -in the Ice ” 

We are not concerned in these columns with the cause 
or course of the war between Japan and Russia, hut it is 
impossible to read of the remarkable achievements of the 
Japanese without remembering that they owe their success 
to the encouragement of education and science A writer 
in the Doily Graphic points out that while probably 95 per 
cent 0/ the Russian soldiers are illiterate, not more than 
S per cent of the Japanese are illiterate, and he attributes 
the Japanese successes to their intelligence and initiative 
It does not seem possible for the Russian soldiers to be 
placed in dispersed positions to think and act for them- 
selves “ As for (he officers," the writer continues " where 
IS genius to Lome from? The broad, liberal-minded men have 
been sent to Siberia, and all who have shown the ^h^^acter- 
istic marJs of leadership in its contempt for bureaucracy 
have set a seal on their careers " Whatever may be said 
a^ut Russia, it is certain that Japan is now furnishing 
the world with an example of "the influence of brain- 
power on history " Last September Sir Norman Lockver 
referred in his BlPitmh Association address to " the intel- 
lectual effort made by Japan, not after a war, but to pre- 
pare for one." Recent events have shown that the nation 
which endows universities and encourages science is making 
the best possible provision for military or naval conflict as 
well as for industrial competition 

In the death of Dr. Charlp* Ritkelts, at the ad.anced 
apt of eighty-iiK, g’eolog'ical anenre has Inst an ardent local 
worker, who practised as a physician for many years at 
Birkenhead, and devoted hia leisure to the study of geology, 
more ftspeclally in Cheshire and Lancasljire He was twice 
president of the Liverpool Geological Society, and most of 
Kis geological papers were published in the Proceedings 
Of that society An Interesting article, which he communi- 
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rated in 1883 to the Geological Magasinej was on the 
influence of accumulation and denudation in causing 
oscillation of ihe earth's crust, in this he embodied deduc- 
tions made and published by him as early as 1865 Dr 
Ricketts was for many yrar^ a regular attendant at the 
meelings of the British Association 

The fnsiil foot-prinls of the Jura- Frias of North America 
form the siihject of '1 memoir by Dr R S. Lull (Mem 
Boston Soc Nat Hist , vol v , No 11, April) Two groups 
of foot-prints have been found impressed on the annent 
shales anti sandstones, the one bipedal and the other of 
quadrupedal gait Both groups are considered to belong 
to dinosaurs Ihese arc the only vertebrates the gait of 
which when erect lould have been i true walk or run with 
alternating steps, which without exception the bipedal 
tracks show, there being no instance of the record of a 
jumping form Of the truly quadrupedal forms, those re- 
ferred to Batraihnpus may have belonged to a true dinosaur 
which had retained, among other primitive characters, the 
ancestral quadrupedal gait The inode of progression was 
a true walk like that of a mam in'll, and not the crawl of 
modern reptiles 

The Geological Survey has issued a colour-printed drift 
map of the area around London, on the scale of one inch 
to a mile, in four sheets, price u fid each Ihe execution 
of this map has been earned out at the Ordnance Survey 
Office, and the colour printing is in (ill respects excellent 
The map is intended to replace the old hand-coloured geo- 
logical map of London and its environs, the cost of which 
was 304 This reduction in priie will be n boon to all 
interested in the geology of the metropolitan district 'Ihe 
new map does not cover quite so large an area as the old 
one, but it extends on the north to Watford, Enfield, High 
Beech and Kelvcdon Hatch , on the cast to Brentwood, 
Upininstcr, West Thurrock, Greenhithr and Kingsdown , 
nn the south to Shoreham, Croydon, Sutton, Ewcll and 
Bvfleet , and nn the west to Chertse\, Staines, Uxbridge 
ind Rickmansworth The results of a recent six-inch survey 
of the Thames valley deposilb have been incorporated on 
the new map, the bnekearths not having previously been 
.KiuraCely defined 

Wc have leieived from the president of the International 
Vcronaulical Committee a summary of the balloon and kite 
astciUb made in vinous (tiiirilnes during the nionlhs of 
Januiry to Marih Among the highest altitudes rexched 
we niav menlion the ascents from Pans, 15,000 metres, 
Pivia, 13,000 metres, Straissburg, 13,500 metres, Munich, 
13,000 metres, Pavlovsk, 18,960 iTietre<) , Guadalajara, 
13,220 metres , and Zurich 14,430 metres Mr Dines's kite 
at Oxshott attained an altitudi of 1100 meties The meteor- 
olugiial results arc reserved for future discussion, un- 
fortunately several of the records have not been recovered 

Tub dailv weather repoit ivsued by the ^feteo^oleglla1 
Office on May 4 contains a sinall inset chart showing the 
total amount of rainfall recorded in the United Kingdom 
in the seventeen weeks ended April 30, together with the 
percentage of the average amount )n all distncls except- 
ing the north-east of England the fall has been in excass 
of the average In the eKlreme north (Scotland) the amount 
IS 121 per cent. Of the average, and m the extreme south 
(Channel Islands) 144 per cent , in the nurth-west of 
England it is 122 per cent In Ireland the amount i 6 izfi per 
tent in the north and iifi per cent in the south In the 
east and north-east of England the fall has been prmtually 
norma] 
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A lETTBii received from Mr W Comery, Llandilo, 
Carmarthenshire, g-ives an arrount of variations noted in 
the parts of the flower of the primrose during* the current 
year, and provides data for comparison with the observ- 
ations recorded by Mr 1 (■ Hill in the 4 pi»ialj 0/ Botany, 
June, 1902 According to our correspondent, variation in 
the number of parts was confined to 4 and 6, except in the 
cases where one flower had 8 sepals, 7 petals, and 6 stamens, 
two were decamerous, and one was trimerous The corolla 
showed the greatest amount of variation , of ninety-four 
irregular flowers, yg per cent showed reduction in the 
number of petals, and Ihe proportion of long styled to 
short styled was nearly 7 3, but of twenty flowers showing 
increase In the number of petals the proportion was exactl> 
inverse 

An extensive senes of observations on the number of 
fungus spores present in the air has been made b> Mr 
K Saito (/purri of the College of Stiente, Imp Univ , 
Tokyo, Japan, xviii , art 5) The observations were made 
in the Botanic Garden, streets, operating theatre of the 
hospital, and certain rooms It was found that the spores 
were more numerous m warm and damp than in told and 
dry weather, and that ram and snow diminished while a 
strong wind increased their number Ihe tommonest 
species were Cladotponum herbarum, Penictlhum gloucum 
and hptcoccum purpurascens Ihiee new species are de- 
stribed The article is illustrated with chjits and a number 
of figures , the lalter would prove UNeful in the identification 
of the species of fungi that might be met with in labor- 
atories, Ac 

VViiii the exception of one on field-pratlue with the 
aneroid, and a second on the moths of the family (leo- 
meinda;, the arlitles m the seiond part of vol xvj of the 
Proceedings of the Royal Societ> of Viitoria are devoted 
to palfcontological and geological subjects Ihree of these 
are communiiated by Mr F Chapman, who describes 
Jurassic Foramlnifera and Ostraioda from W Australia, 
Palxozou and Meso7oir invertebrates from W Australia 
and Queensland, and various Palaeozoic fossils from \ ictoria 
Mr C M Maplestone discusses the fossil ScJenariid.je of 
the last named colony 

According to the report for last vear. the halthing of 
sea-fish at PicI has been most sunessful, nearly 15,000,000 
fry having been obtained from about 17,000,000 eggs Ihis 
gives a total loss of rather less than Ji pei rent for the 
whole operations, which is almost certainly vastly below 
what occurs in nature It is incidentally mentioned by 
Prof Herdman that plaice in the dosed Stott h waters have 
been found to run muth larger than on the over-fished 
Lancashire coast The feature of the report under con- 
sideration— namely, that on the Lancashire Sea-Fishenes 
Laboratory— is, however, undoubtedly Hr J H Ashworth's 
elaborate and beautifully illustrated account of the life- 
history and structure of the lug-worm, which is the result 
of several years hard and careful work 

Among recent mathematical papers published in the 
United States may be noticed the following — L E 
Dickson, determination of all Ihe subgroups of the known 
simple group of order 25920 (Tranr Amer Math Soc . 

V p, ia6)j C N Haskins, on the invariants of quadratic 
dilTerential forms (ibid , p 167) , C Arzelb, note on a series 
of analytic functions ( 4 fin of Math (aj, v , p 51), A G 
Greenhill, the mathematical theory of the top (ibid , p 67) , 
H A .Converse, on a system of hypocycloids of class three 
(P 105)1 E B Wilson, projective and metric geometry 
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(p >45) I W E Osgood, on a gap In the ordinary present- 
ation of Weierstrass’s theory of functions (Amer Math, hoc 
Bull , March) The first number of vol xxvi of the 
American Journal of Mat/iemafics Is accompanied by a 
portrait of Prof Noether , its principal contents relate to 
the theory of groups, but there is a paper by Prof Bromwich 
on caustics which is of a less abstract character. 

Messrs J amd A Chi;rchii l have published a sixth 
edition of " A Manual of Dental Anatomy Human and 
Comparative," by Mr Charles S Tomes, F R S 

Messrs Iliffe and Sons. Ltd , have published sixth 
editions of " Photography for All," by Mr W Jerome 
Harrison, and of " Practical Enlarging," by Mr John A 
Hodges 'ihe price of each book is 12 net 

A SIXTH edition of "A Treatise on Hydromechanics 
Part I Hvdrostatics," by Dr W H Hesant, F R 5 , and 
Mr A S Ramsey, has been published by Messrs George 
Bell and Sons tor the present edition the text has been 
larefuliy reviiicd, and considerable additions have been 
made to some sections of the book 

A I!lI■LO^D edition of Mr 'T W Cowan's "The Honey 
Bee Its Natural History, Anatomy, and Physiology," has 
been published by Messrs Houlston and Sons. The first 
edition was reviewed at length m our issue of April 23, 
1891 (vol xliii p 578) It Is consequently only necessary 
to add that the present edition has been revised and 
correc ted 

Till delegates of the Clarendon Press have taken over 
the senes of geographuul memoirs known as " Ihe Regions 
of the World," W'hich is under the general editorship of 
Mr 11 J Mai kinder, and in future this series will be 
published by Mr Henry hrowde 1 wo new volumes will 
be issiud Ihis year — North Ameriia," by Prof Israel 
Russell, of the ITnivrrsity of Michigan, at the end of this 
month, and " India," bv Sir 'J honias Hulduh, K C I b , 
in the e.irly autumn It is hoped that "Ihe Far East," 
by Mr Archibald Little, will soon be in the press 

In the March number of the Journal of Physical 
Chemistry , Messrs H E Patten and W R Mott describe 
experiments on the electrolytic deposition of metallic lithium 
from solutions of lithium chloride in ethyl, propyl, butyl 
and amvl aliohols By the use of organic solvents the 
electrolytic separation of metals not obtainable from aqueous 
solutions seems possible in many cases 

In the April number of the American Chemical Journal 
Messrs H C Jones and F H Getman discuss the nature 
of concentrated solutions of electrolytes As the result of 
an exlerded investigation of the freezing points, boiling 
points and conductivities of such solutions, the authors 
arrive at the conclusion that combination Takes place between 
the solvent and the dissolved substance As a consequence 
of this, such solutions are really more concentrated than 
they would appear to be from the amount of dissolved sub- 
stance present in them, and many of the discrepancies ex- 
hibited by concentrated solutions are explainable 

Ihe April number of the New Philosophy, published by 
the Swedenborg Scientific Association, contains some 
interesting notes in reference to Swedenborg's work m 
clieniistry Whilst Prof van 't Hoff acknowledges it as 
the first work which anticipated the modern science of 
stereochemistry, others regard bwedenborg's work as having 
had absolutely no influence upon chemical thought or dis- 
covery Prof F W Clarke recently described it as " the 
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prototype of a class of speculative treatment, considerable 
In number, some of them recent, and all of them futile,” 

Tn the current number of the ZeiUchfijl fur anorganische 
Chemie, Prof. B Brauner do^ribes the preparation and 
properties of acid sulphates of the rare earths The cerium 
salt has the formula Cea(SOJ, jH^SO,, and salts of the 
'Same type have also been obtained for lanthanum, praseo- 
dvniium, neodymium, samarium and >rtrium Ihese acid 
Sulphates are only inLompletel) ronverled into the normal 
salts at hi^h temperatures, and the author's opinion is that 
all atomic weight determinations of the rare earth metals, in 
uhich the sulphates obtained syntheticalh have been eni- 
plovpd are on this account inarrurate 

In the March number of the Physical itevuw, Mr T L 
Doubt desLribpB some experiments dealing with the effect 
of the intensity on the vpJoiity of li^ht The results of 
these experiments justir> the lOni lusion that for lij^ht 
travelling in air a ihanf'e in intensit\ m the ntio of 1 10 
31 ) 0,000 does not alter its veloiitv by as much as S7 t»nti- 
metreh per second In the case of water, a i hang^e in 
intensity in the ratio of i to 4),onn dues not alter the 
velotitv by J'' miah as 80 centimetres per seiond, that is, 
bv I part in 1000 million parts 

The additions to the Zoolog^iral Snuetv's (i inlens during* 
the past week imlude a Pig-lailed Monkrv (Uncaruc 
nt mertrifiifs) from India, presented b\ Mrs Matken/ie 
Fraser, a Smooth-headed Capuchin ((Miuj luonarliuf) from 
South-east Flrayil, presented by Mr Arthur Collins, a 
Ruffed l-emur (Lemur varms) from Madagasi ir, presented 
bi r«adv Constance Stewart Riihardsun, a Pigm\ Hog 
(Porcula salviana) from llhotan, presented bv Mr f) II 
Feke , two Markhoors (Ca/>rti tnr ijtii t ruj) from North-eist 
India, two Punjaiib V\ ild Sheep (Otij evr/orernO from 
North-west India, presented li> Colonel Deane, three 
C hinihillas (( htnihilla /fiiiigcra) from ( hili presenUd b> 
Mr Andres Kcr , two I'nipii Rais (Mvpf>o/<o»uT r^vy^iijr) 
from South Amenin, presented by Mr 11 L Horsfall, two 
Ring-tailed Pigeons (Co/uiii/'ia LariAfiaeu) from Jam iii a, pre- 
sented b> Mr D Selli-Smith , two Spiir-winged (jeese 
(Pleciropierus gonibf from West Afrit a, presented b) 
Mr J Lemberg, two Nutmeg Fruit Pigeons (Uvri^linroro 
birtifnr) from Moluccas, two Imperial Nicobar Fruit 
Pigeons (Carpofihaf^a inMi/ans) from the Nicobar Islands, 
four Andaman leal (ATiffioii n//)ii;alflrt), three Andaman 
Banded Cr ikes (Rdl/ma raiunn^i), si\ Cireat-billed Anda- 
man Parrakeets (Palocornu nui^nirrirlrij) from the Anda- 
man Islands presented by the (itivernmeiit of Indii an 
rxanthem«itir Monitor (T aranus nanthemii/nits) from WVst 
Afrua, presented b\ Mi Darrell, a Rufesient Snake 
(Lcptodi-ra hotambtoca) from South Afiita, presented by 
Mr D McMillan , an Allen's UassarLi\on (/Ja^^ariryori 
nffcrii), six Red mnd Blaik Sn ikes (Arylhrolainpus venu^- 
ttssimus) from South Amerita, an Australian Cassowary 
(Cnjuartuf au5fraln), a CtouldN Monitor (Ifirdnuf goii/di), 
a Late Monitor (1 aranus Tarius), a Blue-tnngued Lirard 
(TiJifua vciHioidpj), a Derbian Wallab\ (Macro /lur 

derbianiu) from Australia, n Soot\ Phalanger (Trit/iosurus 
Jufiginojuj) from Tasmania, two Australian Barn Owls 
(Sfrijr dalicatula) from Austrahd, an Orton's fui in (Pene- 
lope ortOM) from Ecuador, a Gold-i rested Mynah 
(Ampeliceps coronatus) from India, a Sarus Crane (Grur 
aHfigarte) from Northern India, five Lineated Sand Sk^ks 
(Chaleides hnealus)^ South European , four Californian 
Newts (Molge torosa) from California,' deposited , a Black 
Ape (Cynopithecus niger) from the Celebes, ten Created 
Pigeons (Ocyphaps lophotes) From Australia, purt based. 

NO 1802, VOL 70] 


OUR ASTRONOMICAL COLUMN. 

Solar Work at the Smithsonian Astrofiiysu al 
OnsPHVATORy — Iniorporated in the annual report of the 
Smithsonidn Institution, for the twelve months ending June 
30, 1903, IS a report of the work performed in the Astro- 
phybual Observatory, during that period, bv Mr C L 
Abbot who is in charge 

A new horizontiil telescope of 20 inches aperture and 140 
feet focal length, fed by u novel form of two-mirror roelostat, 
and fitted with an apparatus for thoroughly i burning the 
air inside the tube during the observations, haii been mounted 
for the holographic study of the solar image, and especially 
sun-spot energy spectra and the absorption oI the solar 
envelope 

The most notable result of the study of the atmospheric 
absorption during the above named period was the de- 
creased transparency of the atmiisphere, at Washington, for 
all wave-lengths, but especially for the violet and ultra- 
violet radiations Other results showed that this result 
was not caused by an excess of muiHturp in the atmosphere 
Several plates which are imiuded in the report show a 
diagranimatic view of (he new instruiiifot, typical “ bolo- 
graphu energy ” and " atmospherii tr.inspareni v ” curves, 
a curve showing the distribution of radiation in the normal 
solar spectrum outside the earth’s atmosphere, and a photo- 
graph of the large i a lost it with th* second niirrur 

Mufor Ralhasts Onsravtu at Aiiifns -A lomniuni- 
Lation from Prof D Lginitis to No 3941 of the tilrrmo- 
inirchr JVachrifh/en gives a list of the r.idiants observed at 
Athens during 1902 I wo radiants not given in Denning'h 
” (jeneral Cdt.ilogue ” weie recorded in Junt and July, 
resppLtivcIy, as foliowb — 

]unc27iioh 58m — I2h i6m (Athens M T ) a = 230 ", fl= + 73 * 
July 29, loh 40m -iih 27m ( „ )a=: 85", B-+.S5" 

Seveial of the radiants obtained from the observations 
it Athens differ lunsiderably both in lime and pobitum from 
their respective \ dues given in the above named talii- 
logue 

Ihi observed ladUint for the Peisiid shnwi r -preads 
over a large area, md the print ipil centre, situaled ni ar 
to 11 Persei, alters its position 1 oiisider iblv 1 he Perseids 
from the region near to a Persi 1 w'cre generally red and 
bright, whilst those fiom ne ir *j Persn were fainter and 
of a reddish-yellow lolour 

SoiAH Falii 1 AND PHOMiNhNLi VvHiAriuNs — In i paper 
( iimniiinicnted lo No vol xxMii , of the ilfi morn diUa 
Societa detail Spettruscopisti Italiani, Prof Masiari 
analyses the latitude and frequency variations of fiiuli, as 
observed it Calami, in 1 manner similar lo that reientl^ 
used by Sir Normm and Dr Lot kyer, whose lesidts he 
corroborates, for the spots and prominent es 

After discussing the dara obtained from his oh-erv atinns 
in a series of tables .ind turves, he arriVrs it the following 
gi neral londusions —(1) 1 hi zone of maximuni activity 

of the groups of faLul c lies bt tween the mean latitude 
±44*^ and the equator, and pursues a movement parallel 
to, and LOiruident with, that of the spots, but the inverse 
of thaf of the prominences (2) The facuU beyond the 
principal maximum, in the equatorial region of each hemi- . 
sphere, are not represented in the polar leginns (j) J he 
centre of maximum activity of the prominent es occurs 
generally in the region of minor iiLtivity of the Farulic 
MAi.siTUor OusfcRVAnoNs 01 Nov'a Persei — In No 3941 
of the Astronomisihe ^achrithten, Father Hugen, S J , 
gives a libt of the magnitudes of Nova Persei as observid 
nt Georgetown (L S A ) with a 13-inch refractor, from 
June 19, 1901, to April 18, 1903 1 he magnitude on the 

hitter date, from an observation made when the Nova was 
near the horizon, was 1 1 04* 

\ similar list of magnitude ubservalions, made at Kaloeva 
bv Father M Esch, S J , during the fieriud July 8, 1901 
to March 22, 1902, is given in No 3943 of the samp journal 
CoMFT 1904 a — Numerous observations of this comet are 
recordixi in Nos 3943-4 of the Astrononiische ATac/ifirkfeti 
Dr Hartwig, observing at Bamberg on April 17, recorded 
the total magnitude as 9 o, and the magnitude of the 
nucleus alone as 10 0 The comet had a broad divided tail 
4' long, Che mean position angle of which Wl 4S 211°, the 
coma was 1' 5 in diameter 
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Ihe following’ is a continuation of the ephemeris pub- 
lished by Herr M Ebell — 

Ephemeris oh M T Berlin 
1904 h m ■ * 

Maya* 143710 +57 S 7 

„ ab 143029 +58 I 

„ 30 14 6 26 +57 44 

An error, due to the ambiguity of a neceasarlly brief 
telegram, wis contained in a previous paragraph concern- 
ing this object This comet is a new one discovered by 
Mr Brooks, and not the Brooks's comet of 1896 returned 
Oruit of the Spblthoscopic Binary 1 Ppgasi — No 53 
of the Lick Observatory Bulletins is devoted to d detailed 
discussion of the definitive orbit of 1 Pegasi by Dr Heber 
D Curtis The elements obtained have been derived from 
moasu re meats of forty-three plates taken during the period 
October 7, 1897, and December 1, 1903, inclusive 
Three sets of elements, each one giving a nearer 
approximation to the observed values than the one pre- 
ceding it, were evolved, and the derivation of each set is 
given in full detail The final set gives a velocity of 
"4 la ±0 1 1 km , and a period of lo 21313 ±0 oooob days 
Owing to the small eccentricity of the orbit, viz 00085, the 
epoch of periastron is not very certain, but is given as 1899 
June 14966^0-353 days 


IRON AND STEEL INSTITUTE 

’^HE annual meeting of the Iron and btrel Institute was 
held at the house of the Institution of Civil Engineers 
on May 5 and 6 under the presidcniy of Mr Andrew 
Carnegie Ihe report of the council, read by the secretary, 
Mr Bennett H Brough, showed that the institute continues 
CO make satisfactory progress The president then pre- 
sented (he Bessemer gola medal to Mr R A Hadheld 
(Sheffield) Ihe announcement was made that awards of 
loof from the Carnegie research fund had been mad^ to 
John Dixon Brunton (Musselburgh), Dr II C H 
Carpenter (National Physical Loborotory), E G L 
Roberts and \l A Wraight conjointly (London), Frank 
Rogers (Cambridge), and Walter Rosenhain (Birming- 
ham), and a renewed award of 50/ Co O Boudouard (Pans) 
The Andrew Carnegie gold medal for research was awarded 
to Pierre Brrml (Pans), and a specutl medal to Percy 
Longmuir (Sheffield) 

The first paper read was by Mr A Dupr 4 and Captain 
M B Lloyd, H M Inspector of Explosives, on explosions 
produced by ferrosilicon <it Liverpool on January la and 
31 The explosion was most probably caused by water 
having got into the interior of the druniii containing the 
ferrosilicon , the gas evolved formed, \Mth the air in the 
drums, an easily ignited explosive mixture, which was Bred 
bv the heat produced by the fnclion of the hard lumps 
against each other when the drums were moved about, or 
possibly by the spontaneous Ignition of some phosphuretted 
hydrogen contained in <1 poiket in the material, and liber- 
ated suddenly by the breaking of a lump on the drum 
, being moved Although the accidents were not attended 
by very grave results, it is important that all those who 
have to handle ferrosilicon should be alive to the possible 
dangers attaching to it, and by keeping It in a ary and 
thoroughly well ventilated place prevent the accumulation 
of Inflammable gas as far as possible 

Prof H Louis (Newcastle-on-lyne) then read a paper 
on the manufacture of pig iron from briquettes at Herrang, 
Sweden 'Ihe mining and smelting of the ore present 
many novel features Briefly the scheme of operations is 
as follows — ^The ore as mined is c'onveyed from the various 
mines by aerial wire rope-ways to the crushing works, 
where It is broken and crushed wet , the pulp runs to the 
magnetic concentrators, which take out the magnetite , the 
latter Is conveyed by a small a£rlal rope-way to the 
briquetting bouse, where it is stamped into briquettes, which 
pass next through thr briquetting furnace, in which they 
are burnt, they gre then hoisted up to the top of a pair 
of charcoal furnaces, where they arc smelted for high-class 
iron, the waste gases from the blast furnace Are the 
riquettfng furnaces, and supply gas-engines which furnish 
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the blast and also drive the dynamos of a central electrical 
station, from which power js conveyed to the concentrating 
works, as well as to the various mines for hoisting, pum|H 
ing, Ac. Several of the principles embodied appear destined 
to play an important part in the metallurgy of iron in the 
near future 

Mr Cosmo Johns (Sheffield) read a paper on the pro- 
duction and thermal treatment of steel in large masses. 
He indicated some of the conditions which difTerentiaCe 
works’ practice from laboratory research 

An interesting feature of the meeting was an exhibition 
of pyrometers. At the Barrow meeting of the Iron and 
Steel Institute, the suggestion was made that, in view of 
the growing Importance of pyrometers to the steel industry, 
arrangements should be made to enable members to see 
the actual working of different pyrometers in order to 
enable them to Form their own opinions of the relative 
merits of the appliances available for metallurgical purposes 
The Lounnl readily adopted this suggestion, and Ofipolnted 
a committee, consisting of Mr R A Had held (vicenpresi- 
dent), Mr J E Stead (member of Lountil), and Mr B H. 
Brough f^eirelary), to make the necessary arrangements 
for th^e exhibition Invitations were sent to all the leading 
makers to exhibit pyrometers and tti furnish brief descrlp^ 
tions of them Ihe descriptions occupied a pamphlet of 
sixty-two pages, and dealt with the following types — (i) 
Baird and 'iatlock pyrometer, (s) Bristol's recording air 
pyrometer, (3) Callendar and Grifflth resistance pyrometer, 
(4) Le Ch atelier pyrometer, (5) Mesur 4 and Nouel optical 
pyrometer, (6) Roberts-Austen recording pyrometer, (7) 
Rosenhain and Chalmers pyrometer, (8) Siemens electrical 
pyrorneli»r, (g) Siemens water pyrometer, (10) Uehllng 
pneumatic pyrometer with Steinbart automatic recorder, 
(ii) Wanner optical pyrometer, (12) Wiborgh’s thermo- 
phone, (13) Zaubitz pyrometer In conclusion, a list of 
patents relating to pyrometry, compiled by Mr H G 
Graves, and a full bibliography of the subject were given 

Mr C Lowthian Bell (Middlesbrough) read an important 
paper on the manufacture of coke in the Hussener oven ai 
the Clarence Iron Works, and its value in the blast furnace 
The results show that with this oven a coke can be made 
giving as good results in the furnace as that made in the 
old beehive oven 

Dr H C H Carpenter and Mr B F. E Keeling sub- 
mitted a paper on the range of solidification and the critical 
ranges of iron-iarbon alloys The researih, which was 
carried out at the National Physical Laboratory, conflrtns, 
broadly speaking, the accuracy of Ddkhuis-Roozeboom's 
diagram Further, the results indicate that the diagram 
will be amplihed in certain parts when the equilibrium 
between the various phases has been more fully studied, 
VIZ on account of (1) the small thermal change at about 
790“ for alloys with carbon content o 8-4 5 , (3) the slow 
thermal change at about 600° found over the whole range 
of alloys, (3) the evolutions of heat at about 900° found in 
alloys with carbon content of 3 87 and 4 50 
j Mr H. C Boynton (Harvard University) submitted a 
I paper on troostlte, In which he gave the results of experi- 
ments made with the object of furnishing facts in regard 
to the Identity of this constituent of steel, which, although 
mentioned by prominent metallurgists, has not apparently 
been generally accepted or understood 

A paper on the synthesis of Bessemer steel was presented 
by Mr F J. R CanilU (Derby), m whsch he gave par- 
ticulars of the manufacture of steel rails in 1874 by the 
acid process of a quality so uniform as to leave nothing to 
be desired He urges that modern requirements should be 
equally well fulfilled, and that endeavours should be made 
to introduce Improvements in the Bessemer process so as 
to prevent its being altogether put aside in favour of the 
open-hearth process 

Mr W J Foster (Darlaston) submitted a paper on the 
thermal efficiency of the blast furnace, in which he gave 
the results obtained with the furnace at Darlaston 73) feet 
high, In which Che materials smelted are chiefly silicates 
of iron 

Mr W Rosenhain (Birmingham) contributed a paper on 
the plastic yielding of iron and steel He desenbed some 
new observations explaining the curved slfp-bands In Iron 
and mild steel This curvature is shown to be probably 
due to a multitude of minute stepe, and a reason Is thus 
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■ffUf jested why this stepping* should be so marked a feature 
in iron, while it is so comparatively rare in certain 
othv metals This reason is that the ferrite crystals m 
<inlinary iron and steel are formed by cr^'stallisation 
from a solid solution, while the ordinary crystals of 
lead, for instance, are formed by crystallisation from a 
true liquid. The truly crystalline character of slip-bands 
ia further demonstrated in a novel manner by the obscrv- 
-atlon of slip-bands in iron following' and revealing the 
gliding planes of twin crystals Finally, the view has been 
advanced that the strength of rntcr-irystallme cohesion in 
pure metals and lertain forms of alloys is due to the inter- 
locking of the skeleton arms which the crystals develop 
during their first formation According to thi& view, the 
inter-cry stall me boundaries take the form of regions of 
miaed orientation, and certain comiequenccs are to be de- 
duced from this ronsiderahon It is argued that, sinie a 
region of mixed orientation must offer greater resistant e 
to slip than a region of uniform orientation, the inter- 
orystalllnc boundaries form a network of cells upon which 
the true resistance of the metal depends Plastic deform- 
ation sets in when these cell-walls begin to give wiy , in 
doing so they c^rry with them the less resisting mahse^ 
of the crystalline grams In this way the observed relation 
between slip-hands and inter-crystalline boundaries is ex- 
plained Observations of a frequent doubling of the inter- 
cryatalliiw boundaries between ferrite grainss in pure iron 
and the “ bordered boundaries ” find “ spines ” in slramed 
metal are adduced as further evidence m support of this 
view of the structure of inter-cryslallme bemndanrs 

Mr B H ihwaite (London) contributed a paper on the 
4ise of steel In American lofty-bmlding construction 
During the past five years some joo,ooo tons of steel have 
been annually consumed in steel frame construction in the 
United States. 

Mr P Dreml (Pans) submitted a report on the work 
carried out by him as a Carnegie rebcarch scholar It 
dealt With the relations between the effects of stresses slowly 
■applied and of stresses buddenly applied in the case of iron 
And steel. He showed that the tests made with nicked bars. 
A Widely extending practice m f nnee, were just like those 
made with plain bars, but much less dear and precise 
The nicking of test bars simply introduces a further com- 
plication 

Mr P Langmuir (Sheffield) submitted a report on his 
ceaearch, as a Carnegie scholar, on the mniience of varying 
casting temperature on the properties of steel and iron cast- 
ings With mild stpclx the inffucnco of casting temperature 
does not appear to show on the tensile properties Low 
casting temperatures, however, appear to induce a type of 
brittleness not evidenced in the tensile test, but shown in 
the working life of the met il It is possible that many 
of the mysterious fractures of steel, which has previously 
passed a rigorous inspection, mai be traced to the original 
ingot having been cast at too high or too low a temperature 


THE SOUTH AFRICAN A 550 C/AT/ 0 Ar 
■^HE second annual meeting of the South African 
Association for the Advancement of Science was held 
nt Johannesburg during the week commencing April 4 
At the opening meeting Lord Mllnei presided, and Sir 
Charles Metralfp^ delivered his presidential iddress, which, 
tn addition to a review of the scientific advances during 
the preceding year, contained n number of comments on 
eome of the causes which have effected the great advances 
In scientific knowledge in recent years 

Portions of the address appeared in the Johannesburg 
and we have selected ffom them a few extracts of 
scientific interest The only address which hai reached 
sij is one given by Mr E B Sargant on “The Education 
of Examiners," and an abridgement of this will probably 
Appear in our next number For the subjoined abstracts 
of other addresses and papers we are Indebted to the 
Johannesburg Star , 

PnMenital Addri^s 

Referring to diseases 0/ stock, Sir Charles Metcalfe 
— In Rhodesia, Dr Koch has been spending the ^hole 
yanr in laborious and patient investigation of the African 
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coast fever among cattle, and he ha^ now reported that he 
has found that it is caus^ by a blood parasite which tan be 
readily identified by a demonstration of the specific 
organism, that it is different from Texas fever, or so-called 
red- water, that it is not transferable directly, that sick 
animals can be stabled with healthy ones without com- 
muniiating the disease, and that the disease can only be 
spread by ticks burther, that the blood of animals which 
have rreoverrd and beiome immune is not free from para- 
sites, and that the disease therefore can be produced in 
healthy animals bv the transfer of parasites from salted 
inimals by means of Lieks, and though fencing, dipping 
and spraying are benehcial, >et as they have only a tem- 
porary Value, Ur Koch rci umniends that these precautions 
shtiiild be suppli niented by inniulation with the blood of 
animaN thot have recovered vvhriuvci disease breaks out 
m the vuinit) 

lurning to another subject, the president continued — 
the geodetic survey of Afiu 4, the im-cpLion and continuation 
of which owe so inuth to our past president. Sir David 
Gill, IS being proceeded with both in the Transvaal and in 
northern Rhodesia beyond the /amberi It is intended tc 
extend it northwards more or li ss, probably along the route 
of the Cape to Cairo railwjv ihat piojulid line vvhuh to 
many appears, perhaph, to belong to the things of dream- 
land You, however, who know South \frua well will 
igree with mi that m this lountry it has geni rally been 
found that thr sanguine man h is ever been the truest 
prophet When this geodetu ‘=ui\ey has been lonnicted 
up with that of Furope, which has now hern extendid as 
far norlh as Spitshfrgen, we shall have an arc from that 
point to Capr 1 own —the longest irc that is possible to us 
on this globe All 1 ivilised n.ilions h ivi found tbe 
idvantage of having proper and auurite iiiajis, and it is 
hoped that a useful woik m ly now be undertaken in South 
Arriid by a system of sciondary tnangulaiinn Ihis work 
will necessarily lake nianv ye irs to complete , every year, 
however, the recordtd results will be of value, as they will 
enable correct maps to be compiled showing the topography 
ind mam features of the country and the situation of the 
larger farms, of the most important and more popul ited 
districts in the first place, and then of the more remote 
parts of the country 

Introducing the subject of anthropological rescan h, the 
president remarked th it Prof Harldon, when prisirlent 
of the Anthrupologu 'll Institute, expressed himseU strongly 
on the urgency of anthrupulugual reseiinh ‘ In 
view," he said, "of the derreabe of the native races by 
the advance of civilisation and the changes in the habits of 
the survivors, no time is to be lost in the acquisition nf 
snenliiic knowledge by direct observations " There Is 
wide scope and much opportunity in South Africa for such 
research, though Sir Charles Metcalfe said ' the argument 
about their decrease and the use of th'' word ' survivors ’ read 
strangely to us, who see the native races not decreasing but 
happily increasing in numbers as well as in materiiil 
prosperity " 

Later in his address Sir Charles Metcalfe directed atten- 
tion to the fact th'it for research into the causes and pre- 
ventives of disease, both m human bemgfi and in animals, j 
tlirre is a gieat field in South Africa Continuing, he 
remarked, “ The various Governments here have shown 
cummendahlc vigour in dealing with those terrible scourges, 
rinderpest, plague, and red-water, and have at ted 
in a Bpiiit of the truest economy bv securing the services 
of the most able men of science of the day in their investi- 
gation When England was ravaged by rinderpest, no 
remedy was discovered, the animals affected were simply 
destroyed at a cost of some nine nullions of money it 
was left for South Afnex, at a later date, when knowledge 
was more advanced by the aamirable work of the scientihc 
investigators engaged on that task, to be the first to dis- 
cover a preventive for that disease, a fact of which ihis 
country may well be proud I have mentioned Dr Koch's 
great work m the Investigation of cattle fever in Rhodesia 
He has also at the same time undertaken researches into 
some others of the diseases affertlng animals in South 
Africa, amongst them that most familiar but terrible dis- 
ease which we call horse-sickness, a disease by which the 
country loses not only many thousands of pounds annually 
hy^the deaths of valuable animals, but also the large amount 
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that othcrwihc tnieht be realised by the breedmt; of horses 
and mulesi I uncierstand that Dr Koch is sanguine aa to 
ihe result of his researLlieb Time alone will show whether 
Ills pfTorts or those of Dr Fdinifton and other labourers in 
this held have given us the miiLh-to-be-wished-for crrlQintv 
0/ rendering horses and mult s iiTiniunc from this disease 
Work IS being tfirned on in the investigatinn of the other 
irumifuld sicknesses to which nniinals are liable m Souib 
Africa, but ‘ si leni e is slow,’ and iimt h more lime and 
patient rescan h an nnessarv bt fore we lan arrive at whnl 
we look forward lo — a period when we shall no longer be 
helpless and at the meitv of these devnst iting pests " 

PapiTs find hefort Stctton 1 
Ihe genesis of sods, with speiiul referent e to the Irans- 
vaaf, b> Mr A b C'losse 1 he author pointed out that 
the bulk of the p.irtiU rntks are of sin ill polinliil valut as 
soil toniurs lllusirrilive of these dediit lions, he inbtantrd 
the well known poverty of granite soils, and in lontrast 
gave ah an example the ftrtilr sods of tht M.iruo and 
Rustenbiirg distiuts In these disiriils, sitiiiilrd around 
the ( dgr of the graniK, are niinienius intrusions of basit 
roik, of high agriLiiltui il poteiiti ilities - as a result, the 
soils funned iherefiom ait the 111 best 111 the coLiiitrv Mr 
t rosse IS optiniislu ih nguds the fulLirc of agrit ullurc in 
(he 1 ransvaal (nveii a fair prn|jortiori of the revenue 
obtained fruiii the laviiion of the l^dll''l^^ devoted to the 
intelligent fostei ing ol igrnuliure, lie did not sie wh>. with 
the aid of snenn, /arming on a fairly large si ile should 
not give a fair return to ihe agi n iillurisl, and so maintain 
thut most neipssarv iliss— the lernnan fiii mer 

The iTietallurgv ol ihf Irinsviil, b> Mi J Williams, 
president of the si i non Ihe authoi said that the iiniiing 
of gold, until ven reiimth, h.id briii inndiiited in a ver> 
primitive ininnfi Ihe Tl iliner prouss, for 1 long time, ^ 
was the only one which held the held, but it lould only be | 
used in Lunjiinition with sonii method of tonientiation 
ll was, howfvei left to Mr Mi \rthiir lo show th u ivnnide 
(ould be used commen iall\ for tin extraction of gold Mr 
WilliHiTis then proteedtd to give m outline of the modern 
proie^s of extraition as used in the Transv id 

Some pijuluil observations on fonsiry, b> Mi D S 
Mulduon 'Hie aulhoi gave a list of trees that grew well 
m the jfiinsvaal and were ol high eionomiL value 11c 
ilso mentioned tin advisihility of pi inling tiees along the 
luilway lines, these tieis would be of lisi in iITording 
shelter to the luiomotivi^si, whiih itnild, theriloit, maintain 
more steam, espei lallv in high winds, ind when iht trees 
Wire full grown the rulwav would have its own supply 
of timber for sleepers, bc.ims, \ knowledge of foresiry 

should .ilsu be given in tin* State sihools ind ihildren 
eniouraged to plant trees, shrubs, and plants around the 
waste places surrounding the school sites ihe utility and 
V ilqe of tries indiginous to the lountry wirt also louihed 
u|)on Ihe .id\ isabilitv of stn el tref -planting m the towns 
of the 1 ransvaal was also pointed out, and the attention 
of the president was clinitnl to lh» need lor a Forestry Hill 
dciding with Limber on ( lown 1 mds 

Duration and areas of heavy r.unralls by Mr 1 ) C 
I Lntih fhe author gave figuies us found bv observatories in 
England and Xnienia on thi rates of ruinfulls, quoted Prof 
Tulbot's furiiuila, apd gave some rtsLilts obtained in the 
Iransviial He quoted one instanie w'here 4 So milieu ol 
rain fell in one hour, whereas the heaviest rainfall in the 
Hritish Isles dues not exceed the rate of 1 H inihes per 
hour The atilhor mentioiird that the reient Hloemfontein 
llnod was said to be due to 1 rainfall of 2^ inches over 
14 square milc^ of latihmcnl iiren 
Mr G A Denny read a paper on diamond drilling and 
prospeiting by drilling 

1 he prehistoric monuments of Rhodesia, by Mr E P 
Mennell 'Ihe author diMUS&rd the queatlon as to the 
origin of the larger of the various ruins which occurred in 
Rhodesia, deputing the possibility of the strut Lures having 
been erected by indigenous tribes 

Nature-study in South Africa, by Mr Sclater 1 he auChui 
pointed out the weakness of the type system of the study of 
biology 'Ihe love of nature should be fostered bv the 
teacher taking children into the field For example, in the 
case of birds, the child should be taught to note the tunes 
of migration, and inquire to what extent migrating birds 
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nest in South Africa Ihey knew very little about the 
mammals of South Africa 'fhej knew little about the life- 
historv of frogs and loads Ihe habits of spiders opened 

up Q large field for study He urged that pupils should 

be tmouraged to tolled so as 10 form school museums 
Ihe tvflrtide process from the standpoint of modern 
chemistry, by Dr J Moir Dr Moir described the solution, 
prei ipitation, ilt , of gold on the line of the lonit theory, 
ind showed that vaiious readions which had formerly been 
considered obscure could quite well be explained by it 
Some economii problems in metallurgy on the VVitwaters- 
rand, bv Mr Hairy S Dmnv Ihe author dealt with the 
salient features of melallurgii h 1 practice on the Witw'aiers- 
rand from the point of prelirnmar) breaking lo the handling 
of slimes and sand residues 

Hie evolution of the treatment of by-prndui ts on the W it- 
witersiand. bv Mr M lornnie Ihe author summarised 
the piiniipLil bv -priiclui Is pioiliued in a mine is followb 
In cimnectioii with the batterv loncc nlrntes, blaiU fsands, 
sweepings, slags, pots ashes, batterv chip^, and screen- 
ings In connection with chlorination works pots and 
ashes In connection with cjanide works concentrates, 
sands and slimes, slags, white slimes. Piussian blue, 

St Pipings, sweepings, skimmings, dross, lilh irge, brick 
dust, test bottoms, sump sediments, ashes, cniiibles ind 
liners Ihe lis| is large and if ihe re is to lu anv profit, Ihe 
cost of recovery must nttessanlv be less than 4/ a ton 
Mlhough, said the icuthor, much has been attained, plenty 
of problems still await solution On Ihe Rand money iv 
lavishly spent if there seems the remotest thuiue of effetl- 
ing an miprcvement Hu fnenillv rivaliv, ab well as the 
intpichange of ideas and ivpenences, all help in lh( ^anie 
wiiv, and this is one of the most noticeable features of the 
scientific life of the R.iorl . m 

Iheihfinual industiv of the Ii uisvaal .1 foiei ist, bv Mr 
W ( ullen Ihe author remarked ihit on .moiinl ol the 
gold indiistrv being such a 1 irge factor in the prospi ritv 
South Afiica, thi V were snnielimev inclined lo overRok the 
possibilities of others Ihi I he lined works ind the 
dvnimite mdiistrv m.inaged to exist now vvitli practic div 
no proleclum. and this ought to ni ikc' them look aroui d 
rroicfding, In outlined the i xisting c henm il industiies of 
the Ir insv i ll— Ihi total making a very pool show Me 
intlcKlfd I'le cement works at Pielima. which, hi said, w it 
now manuf n luring in ririicle eqUid lo Europe m brnncs 
Looking all! id, he asserted that the term iinidlurgy as 
used in the I ransvaal, would soon have a much wider mean- 
ing than It presinl, and would embr ice that of zinc, !• .id, 
copper, and possibly tin and iron Foremost among the 
c hemic ll imports was ihai of cvanide, nnd he was optiinistu 
ibout the possibdity of miinurac'turing it in the I ransvaal 
It a profit ihe plague, and the greater aitention being 
paid to miltris s,init'ir\, had ire iti^l a steadv demand for 
ihlundc of lime, nil the raw niiilenals foi whicli were to be 
found in the country 1 In re wc^uld suun be a great demand 
foi aitihciil manures, and here again iii'.irh everything 
was at hand Among other pcjssible imliistnes, he men- 
iioned that of candles and ml from the sh.ili> which was 
abundant, alkali from by-products, glass, soap alcoholic 
ff rmenUition and distillation, when potatoes and mealies 
If (lime cheaper, &.i 

Hie contact process of sulphuric and manufacture, 
bv Mr E Weiskopf Results of some further observationa 
upon the rate of evaporation, bv Mr J R Sul ton 

Pa^erji read Section Ii 

Biulngiixl and ethnological obseivations 011 a trip lo the 
norlh-eist Kalahari, bv I)r Schonland 

'Ihe geological features of the diamond mines in the 
Pretoria diblrjct, bv Mr Herbert Kvnaston. director of the 
Geologiral Survey, and Mr A L Hall The authors, after 
describing briefly the area and situation of the Transvaal 
diamond fields, proierded to give an account of the genera] 
geological structure of the district in which they occurred 
The diamond pipes rontributed a group situated on the 
hi(|H ground forming the watershed between the Elanda 
and Pienaars Rivers, about 22 miles east of Pretoria They 
have been intruded into the uppermost beds of the Pretoria 
senes — a formation consisting of quartzites, shales, and 
diabase sheets, lying between the dolomite and the Water- 
berg sandstones — and are found to be surrounded partly by 



May 12, 1904] 


NATURE 


43 


quartzite and partly by intrusive sheets of diabase and 
felslte Their situation is, in the authors' opinion, associ- 
ated with lines of weakness which have bmn set up by 
the movements and dislocations which have affected the 
Pretoria senes in the diamond field area In the case of 
the Premier Mine, the pipe is almost entire!) surrounded by 
a. felsitic rock, which is intimately n^isociated in places with 
a diabase ihis diabase and felsite, in fait, pass ^adualK 
the one Into the othei, and form the lower and upper 
portions respectively of a larf^e intrusive *ipnt The walls 
of the Premier pipe at lower le\eis, however, appear to 
(onsist of the quartzite which underlies this sheet 

Alien plants spontaneous in the Iransvanl, bv Mr Joseph 
Hurtt-Davy The author dealt with the question Where 
do our immigrant plants come fmiii? An analysis shows 
that the regions where the immigrants ate native are 
approximately as follows — the Mediterranean region (1 c 
the countries of south Europe, west Asia, and North Africa, 
immediately bordering the Mediierrnnean Sea), approxi- 
mately 43 per cent , tropnaJ Asia, .ipproviniately 10 per 
cent , tropical Africa, approximatelv q pei rent , tropical 
\mprira, Qpproximatcly 18 per rent , northern Europe, 
approximately 7 per cent , Soulh Africa, approximately h 
per cent , temperate North America, approxim itcl\ per 
cent , Australia, approximately 3 per rent , temperate 
South America, approximately a per cent , Central Asia, 
approximately i per cent The means bv which plants 
iTiignte from country to country were then considered J hi 
author said these fall under two heads — (n) arliluinl means 
or by the agenev of man, (h) natural means Ihe former 
methods jie leaponsihlc for far the largest part of modern 
plant migration T hey include (1) dispersal of roots and 
seeds by farm machinery , (a) conveyance of jjfecls and bulbs 
in the earth around the roots of nursery stock, (0 con- 
veyance of seeds in the packing material of warehouse md 
shop goods, (4) conveyance in hav and other forage (5) 
conveyance m impure samples of I irm and garden scedii, 
(6) intentional introduction as useful or ornanienlal plants, 
subsequently escaping the garden or farm and becoming 
natunhsed , (7) convevanc e from port in poic in the ballast 
of sailing vessels, (8) ronvevance in railway trucks, which 
drop sei'ds at stations along the road , (0) conveyance hy 
Liek oxen and waggons, which drop them along the road- 
side (10) conveyance along the tow-path, (11) conveyance 
by irrigation water 

The naturnl numns are as follow — (ia) spreading bv 
runners as in the iweekgranc sk , (13) spreading by under- 
ground rhejoines, as in Johnson grass or evergreen millet, 

(14) spreading by running roots, us in the Canada thistle, 

(15) special structures of the cupule, enabling it to throw 
seeds for long distances , (lO) the provision of flying 
apparatus attached to seeds, so that thev are carried by the 
wind — one of the most coinmon methods, (17) drifting by 
the wind over snow or frozen ground (iH) tumbleweeds, 
(19) conveyance by floods und streams, (20) bun -weeds, , I 
earned in the hair and wool of aniin dn, one of the most I 
common contrivances for distribution , (21) seeds and pieces 
of plants earned on the feet of waler-biids and aquatic 
reptiles , (22) kraal weeds, the seeds of which piss through 
animals undigested, (23) spiny fruits and branches earned 
by animals 

Trout acclimatisation in South Africa, by Mr 0 Hennion 
Trout accliniati5|tion was dealt with generally, and the 
history of trout acclimatisation in South Africa — in Natal, 
Cape Colony, and the Transvaal — was given very fully 

The science of bacteriology and its commercial a&pects, 
by Mr W H Joilynian The object of this paper is laigely 
to answer the question, What practical results accrue fiom 
the study of the science of Jiactenologv ’ Ihe reply is 
divided into Four section^, showing (1) the assistance the 
science renders to medicine in the matter of diagnosis of 
disease, (3) the improved treatment, and. consequent 
Lessened mortality resulting from a knowledge of the causal 
agents, (3) the public health and sanitary science aspeclh 
of the study (4) the work bacteria do in other than medical 
fields Towards the end of the paper Mr Jollyman sSid 
the recent plague epidemic is testin^qny to the value of 
bacteriological work , what might have happened had not 
the early cases been examined bacterlologicallv one rantint 
tell, but it is quite certain that the value of an eiirly diag- 
nosis has been Incalculable With regard to the non- 
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pathological side of the question, the remarks made about 
brewing, huticr-niaking, sewage disposal, soil fertility, &c , 
will sulTlcc to indicate the commercial value of scientihi 
investigation into these branches What is going to happen 
in the future as the result of the study of bacteriology it 
IS inipohbible to foretell On the medical side, men are 
endeavouring to find nut more about the causes of human 
diseases, and to follow up these discoveries by the intro- 
duilion of specific lures Veterinary bacteriologists are 
doing the same work fur minialc 

In what mai be t Ulrd ihi bai tenology of the trades 
there \s no question that there is a great deal to be done , 
brewing, tob u i oh uring, nianu failure nf organic chemicals 
-possibly gljienn- — and so ip manufaiture maj before long 
heiome baiteriril work and so on In fait, the study of 
these, thr smallest living tilings known, leads to results of 
the greaU s( lomiiierciil v ihn 

The bdi lenologic'il and other aspects of miners' phthisis, 
by Dr L G Iivine ihe author mentioned the urgent 
matter of prevention of this diseise, ind, putting the ques- 
tion ab to whv the disease shuuUl lie niori pievalenl on the 
Rand than in most olhir immng iinlris, he stated that 
rhis w is due to three rsiisoiis lust, tin iikU. was hard 
ind the mines were dry, siitind, the miiiihrr of roik-dnlls 
usfd was propnrtinnntelv gnat, and third, the quantity of 
explosives used was also proportionate! v large 

Notes on some pathogenic baLteri i is fiiviiid in ihe Frins- 
vaal. and their vanalions fioiii then 1 uropi'an prululvpes, 
by Ml F 11 Joseph 

PnpLts rend before Section C 
Survey praclue in the I ransvaal, by Mi P H Osborn 
Ihe author trai ed the development of suivey prat Lice m the 
Irunsvanl from the time of the hrst 1 rude subdivissinn nf 
land by the VoorlrrklvPiij to the present systeinatised scieii- 
tiliL methods 

Geodetic surviving, by Mr W H (ireathead i In 
iuthor hrst Uelinerl geodetic surviving as the irl of survey- 
ing extendi d to 1 irg« traits nf the 1 irth's suifiLi, in whnh 
aciount must be (.ikeii of the luriatuie of thr 1 iirth, and 
proceeded to clesiiibe the delualo apparatus and methods 
used in me.ibunng base lines lor the Natal and Cape Colony 
survrv , also the apparitus fni the Rhocli sian survey 

The mine surveyor and his work on the W iLwatcrsr ind, 
l)V Mr \ F Payne Ihe [irescnt (lovermrir nt is pre- 
p iring. Slid ihe author, to establish the mine surveyor a^ 
1 professional man 1 he detailed knowledge of the great 
variety of subjcits coming within the scope of his work 
IS worthy of consideration Me should bi come the technical 
adviser of the mine and be encoutaged to develop his work 
from the professional point of view of a mine surveyor 
Fire protection in the mines, by Mr G II Thurston 
Ihp Rhodesian tick fever, by Di Fhciler Having first 
pointed out the necessity for preventing ihe diseasp by widt 
publication of the methods to be adopted and by legislation, 
the author proieided to disiuss the geographit al diatnbu- 
Ijon and history of the ni ilndy 

fhe baiterijl purification of sewage, by Mr F S 
Prentice Some conditions lesprcting irrigation in the new 
colonies, by Mr W Reid Hell The blizzard of June 9-12, 
1902, by Mr ( M Stewai t, aecrrtnry, Meteorological Com- 
mittee of Pape Colony heJdoin hdti South Africa been 
visited bv a snowstorm of such severity, duration, and so 
extensive as that which started approximately at 0 p m on 
the evening of June Q, 1902, and continued practicaUv with- 
out intermission at many places until Ihe morning of June 
12 Judging from the oaroinetric readings, this storm 
seems to have originated m an area of low prt ssvirr in the 
centre of the colony, while the pressure m the west and 
south was increasing rapidl\ 

Papers read hefotr Section D 
Ihe handling of young children, by Mr P A Uamett 
The author pointed out that by people who recognised no 
scientific basis for education there is a good deal of random 
criticism of the efforts made to use systematii illy the data 
provided by other sciences We want more system — not 
less, though the science of education remaimi vet to be 
formulated 

A paper on special assessment was read by Mr Stephen 
Court 
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Drawing' for young children, by Mr E B Sargant The 
author said It was well recognised at the present day that 
the old plan of beginning to teach drawing by making the 
children produce a series of straight lines tended to disgust 
young children with the subject for their whole school life 
It was much easier to draw circles than straight lines, as 
appeared natural if the mechanism of the arm was con- 
sidered It was also better to begin with drawing rather 
than with writing, and to practise from the shoulder at 
first, then from the elbow, and hnaJly from the wrist and 
fingers 1 his plan prevented the straining of the eyes at 
a time when short sight was likely to be produced very 
early There was also a great deal to be said for beginning 
With the brush and colour rather than with the pencil or 
chalk Mr Sargant then proceeded to consider in detail 
the code of the Ornnge River Colony, which gave effect in 
drawing to these print iples 

General ilusinesj 

At a count il meeting of the association on April Sir 
Charles Metcalfe, the president, alluded to the visit of the 
British Association to Johannesburg next year, and said 
he had been In frequent correspondence with members of 
the committee which had been appointed in England, in- 
cluding Sir Norman Lookyer and Prof Dewar Everything 
1*4 now settled except the route, the fixing of which it has 
been considered better to po*«tpone until neanr the date 
There is also the question ns to who •should be president 
for the year, and though this has not been decided yet, there 
was no doubt there wuuld be a very good president coming 
out for the m<eiing>) I he greatest man of science of the 
dav, Lord Kelvin, who would be eighty-one years of age 
next year, was resolved to come With regard to the status 
of members of the South Afriian Association, they would 
naturally be entitled lo mtencl all ihe meetings of the British 
\sboriation 1 he proposal was that there should be three 
days’ meetings at Cape lown and three days' meetings at 
Johannesburg, with shorter sessions at Durban, Kimberley, 
Rulawn) 0 , and other places visited 

hir Charles Meti alfe also referred to rhe arrangements 
to be made in connection with the visit of the British 
Association at the annual business meeting of the South 
African Association Certain local papers will be read, and 
these will be chosen by the local committees of the places 
where meetings are held, so that those who tome from 
distances may have the opportunity of hearing u good paper 
dealing with the chief object of interest in that pnrtirular 
centre 


THE NEW ZEALAND VEGETABLE 
CATERPILLAR, 

17 EW among the smaller natural productions of New 
^ Zealand have attracted more attention than the so- 
called vegetable caterpillar of New Zealand, of which we 
have just received a very line specimen from Messrs^ Arm- 
brecht, Nelson and Co , of Duke Street, Grosvenor Square, 
W bungoid parasites are bufhcientlv common in all parts 
of the world, but are not generally conspicuous enough 
be mu(h noticed by any persons but naturalists Many 
of the largest and moist remarkable moths of the Australian 
region belong to the families CossidiS and Hepialids, re- 
presented in Europe by our goat moth and swifts, and the 
caterpillars of several species of these are known to be 
infested by various paraiiitic fungi belonging to the genus 
Cordyerps, Fries, which convert the whole substance of 
the caterpillar into a woody substance, and then sprout 
from it to a length of several Inches 
As in the case of larval attacked by insect parasites, these 
(which are usually about four inches long when full grown) 
live until they arc ready to assume the pupa state, when they 
bury themselves in the ground, die, and the fungus sprouts 
upwards, generally from the neck of the caterpillar, some- 
times acquiring the length of nearly a foot, and sprouting up 
from the ground above the caterpillar Very rarely two, or 
even three, of these filaments may sprout from a single 
caterpillar, The best known species Is Cordyce^j JIugelii, 
Corda (Sphaena Rohertsit, Hooker), which Is extremely 
abundant in New Zealand 

" The New Zealander's name for this plant-caterpillar is 
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Hotete, Aweto, Wen, and Anuhe The natives eat the 
plants, which when fresh have the flavour of a nut, nml 
also use them, when burnt, as colouring matter for thafr 
tattooing, rubbing the powder into the wounds, in whlcb 
state It has a strong animal smell " (Gray, Notices of 
Insects that are Known to Form the Bases of Fungoid Para- 
sites " (1858), p 6, note quoting from Taylor) Almost 
every writer in New Zealand has discussed the vegetablo 
caterpillar in more or less detail, notably Taylor and Hoch- 
stetter, in addition to Gray’s important paper quoted above 
Mr G Massee's " Revision of the Genus Cordyceps 
(Annals of Botany, vol ix pp 1-44, pis, 1 and li., March, 
1895) may alio be consulted 

It IS probable that more than one species of New Zealand 
caterpillar is infested by, perhaps, more than one species 
of Cordyceps C Hugelii fRoberlrn) is usually said lo be 
parasitic on the larva of tne large green moth Heptalus 
{thnetus) vtrcscens. Doubleday, but Mr G V Hudson points 
out in his ” New Zealand Moths and Butterflies ” (p 13s) 
that this cannot be the case, because the larva of that insect 
burrows in the wood of trees, and forms its pupa m the 
galleries, and not in the ground He suggests that it may 
infest the larva of Forma Afain, Duller, a brown moth with 
black and white spots and markings , but this seems equally 
improbable, for this is a very rare moth, of which very 
little seems to be known More Information on these 
curious parasites and their hosts is verv desirable 

W F Kihbv- 


UNIVERSITV AND EDUCATIONAL 
INTELLIGENCE 

OxtoRD — meeting of the University Junior Scicntlflc 
Club was held un May 4 Mr U B Hartley exhibited 
an unpublished portrait of Sir Richard Owni Mr \ b. 
MacNalty read a papir on William Harve> 

The eleventh Robert Boyle lecture will be delivered on 
June 3 in Balliol College Hall by Prof J J 'Ihninson, 
F R S His subject will be "Ihe Structure of the Atom 
The Romanes lecture will be delivered by Sir Courtenay 
Peregrine llbert, K C S I , Balliol College, on Saturday, 
June 4, at 3 p in , in the Sheldonian Theatre 1 he subject 
of his discourse will be “ Montesquieu " 

A niieting was held in the schools on Friday, May 6, to 
discuss the question of the organisation of post-graduate 
study The president of 'Irinity was in the chair The 
meeting was largely attended by those who are interested 
m the encouragement of research Prof Poulton moved 
a resolution advocating the expediency of " the further 
utilisation of fellowships for the purposes of research " 
J his was seionded by Profs Ellis and Gardner, and carried 
unanimously Dr Farnell moved a resolution favouring 
" the better organii^ialion of the teaching resources of 
Oxfoid " He Wished to see the boards of faculty take a 
more active part in organising the teaching resources, which 
now suffer from considerable dislocation The boards ought 
to be able to give the status of professor to a loUege tutor, 
and assign him an income from university funds The 
general principle uf Dr Farnell’s resolution was ( arned 

CAMBRIDGE — Sir Michael Foster has been re-jppointed 
a manager of the Balfour (Animal Morphology) Fund 

Applications for leave to occupy the university tables at 
the Naples and Plymouth Zoological StatioiTs are to be sent 
to Dr Harmer, King's College, by May a6 
Mr Frank G Smart, M B , has generously endowed a 
university studentship for research in botany of the value 
of I oof a year for two years The first election will be 
made in July 

The Board of Agricultural Studies reports the continued 
progress of the department, which last term had forty 
students A number of field experiments have been insti- 
tuted, and are In progress on the university farm and in 
the adjoining counties, under the supervision of Prof 
Middleton and his staff 
• 

Tub Drapers' Company has decided to grant 15,500] 16 
the University College of South Wales for the purpose of 
erecting the structure of the proposed new library, in lieu 
of I 0 ,ooo 2 . conditionally granted In 1895 
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It II announced in Science that at the recent Convocation 
of the University of ChlcB|^o, President Harper acknow- 
ledged a gift of loooi for special investigation in the depart- 
ment of physics, by the president of the board of trustees, 
Mr. Martin A Ryeison, and a gift of 2000! by Miss Helen 
Snow as a memorial to George W Snow, her father, to 
rebuild the horizontal telescope at Yerkes Observatory, 
which was injured by fire 

Among the many educational enterprises of the Lanca- 
shire County Council, the system of technical instruction 
for fishermen, which is being much appreciated by the 
hshermen along the Lancashire coast, deserves special com- 
ment. The county council has arranged for batches of 
fifteen fishermen at a time to attend at the Piel (Darrow) 
Hatchery and Marine Laboratory to be instructed in the 
habits and conditions of breeding of various kinds of fish 
The course lasts a fortnight, during which time the fisher- 
men reside at Piel The county council allows each man 
ef towards his expenses We have received from Prof 
W A Herdman, F R S , a copy of the syllabus of the 
lessons in marine biology given in these practical classes, 
and It shows that in addition to an introductory course, 
time is found for the fishermen to dissect and study the 
mussel, shrimp, crab, cockle, oyster, and fish parasites, and 
also to become acquainted with the leading facts about the 
breeding of these and other forms of life. Such courses of 
work as these must be of great value to fishcrimn 

In his presidential address to the British Association last 
year, Sir Norman Lockycr used the two-power principle by 
which our naval expenditure is determined to illustrate and 
emphasise- his appeal for State aid for universities equivalent 
to any two nations com nicrci ally competing with us Re- 
cognising that universities are the chief producers of brain- 
power, and therefore the equivalents of battleships in re- 
lation to sea-power, examination was made of the provision 
for university education m Germany and the United States 
and that existing in this country The result showed clearly 
that instead of having universities equalling in number 
those of two of our chief competitors together, they are by 
no means equal to those of either of them singly " In 
connection with this comparison, Jt is of interest to notice 
that in answer to a question asked in the House of Commons 
last week, the average annual cost of maintaining in com- 
mission a first-class battleship of about 13,000 tons was 
stated to be, in round numbers, 94,0001 The State con- 
tribution to the whole of our universities and colleges 
amounts to about ij6,oool a year, that Is, less than the 
sum required to keep two battleships in commission 

In b dedication address at the opening of Palmer Hall, 
Colorado, Prof S Lawrence Bigelow dealt with the growth 
and function of the modern laboratory The address is 
printed In Science of April 22 Eighty years ago, said 
Prof Bigelow, there was not, in any country, a single 
laboratory for the purpose of teaching chemistry, though, 
of course, the subject had been taught for many years 
by means of lectures forming a recognised part of a medical 
course To Liebig, at Giessen, belongs the credit of 
establishing the first chemical laboratory ever opened to 
students in a university This was soon after 1824, the 
year in which he began his work at Giessen So far as 
the foundation of laboratories in America is concerned, the 
address states tha£ chemistry was taught In the laboratory 
In the medical department of Harvard University at an early 
date, and in 1846 a new medical school was built, the 
basement of which was devoted to a chemical laboratory 
capable of accommodating 138 students At Yale Prof 
B Sllliman and his son established a laboratory of analytical 
chemistry, and It became of sufficient importance to be 
incorporated as part of the university In 1^7 The Uni- 
versltjr of Michigan Is generally recognised as being the 
first to Introduce the laboratory method In teaching. A 
building exclusively for the teaching of chemistry was 
finished In this university at a cost of ladol , including the 
equipment^ and was in use In 1B56 But, as Prof Bigelgw 
remarked. It would be harder to find a university without 
moderately good laboratories to-day than It was to find 
one with them In 1850, The ooncludlng sentences of the 
address will appeal to all men of science — Our labors 
atories have overwhelmingly justified their cost by their 
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past history, and are justified in making greater demands 
than ever, by the importance of the functions which they 
fulfil It is to be hoped that philanthropists will be still 
more liberal than they have been, and that the people will 
tax themselves more than they ever have, through^ their 
legislatures, to give to all schools, colleges and universi- 
ties Such money is the fire insurance and the life 
insurance of society as a whole, guaranteeing the main- 
tenance of law and order, and the ability of the next gener- 
ation to support the burden of advancing civilisation, when 
Its turn Lomes " 


SOCIETIES AND ACADEMIES, 

London 

Royal Society, February 25 — "On the Compressibility 
of Solids ” By J Y Buehanan, h K S 

The solids dealt with in this research are the metals 
platinum, gold, copper, aluminium, and magnesium Their 
absolute linear compresiiibililies were directly determined at 
pressures of from 200-300 atmospheres at temperatures 
between 7° and 11° C, The deterniinations were made by 
the same method, and with the same instrument which 
the author used for the determination of the compressibility 
of glass in 1880 (Roy Soc Edin 1 rnnr , vol xxxix p 

589) 

The instrument consists essentially of a powerful force 
pump and a tubular receiver to take the samples of metals 
to be experimented on 'Ihcso must have the form of rod 
or wire Ihe steel tube which forms the receiver has a 
length of 75 inches and an internal diameter of ^/ih inch 
ft IS closed at each end by thick glass tubes having a bore 
uf between one and two iiiillinietres In the present investi- 
gation the metals were all used in the form of wire (No 22 
b W G ) Inside the steel tube they are supported in an 
axial position by an internal concentric tube, and their ends 
project into, and are visible through, the glass terminals 
Each glass terminal is commanded by a microscope with 
micrometer eye-piece and standing on a substantial plat- 
form, altogether independent of the rest of the apparatus 
When the wire is properly placed in the receiver and the 
microscopes are in position, the pressure is raised to the 
desired height, as indicated by the manometer, and the 
ends of the wire are observed and their positions with refer- 
ence to the micrometers noted 1 he pressure is then care- 
fully relieved, and a displacement of both ends is seen to 
take place and its amplitude is measured The sum of the 
displacements of the ends, regard being had to their signs, 
gives the absolute expansion of the wire in the direction 
of Its length, when the pressure on its surface is reduced 
by the observed amount, and consequently also the com- 
pression when the process is reversed From this the linear 
compressibility is at once obtained If the mass of the 
wire be isotropic, then its cubic compressibility is obtained 
by multiplying the linear compressibility by three The 
wires used were nil well annealed before the experiment, 
with the exception of the magnesium 

in order to bring the ends into a suitable position for 
observation with the muroscopes, the length of the wire 
had to be between 75 and 7^ 5 inches The actual length 
was measured exactly in each case, and it averaged 753a 
inches (i 913 metres) 

The manometer which indicates the pressure in the in- 
strument is simply a mercurial thermometer with a very 
thick bulb The scale on it is an arbitrary one, and Its 
value as a measure of pressure Is fixed by observing its 
reading in comparison with the principal piezometer which 
was used by the author during the voyage of the Challenger 
The standard of pressure 11 therefore an open-air column 
of sea-water of known properties The micrometers In the 
eye-pieces of the microscopes were standardised by refer- 
ence to a stage micrometer which was verified at the 
National Physical Laboratory Their values were very 
nearijr equal, with the powers used One division in the 
eye-piece corresponded to 000042a and 0000417 inch re- 
spectively on the stage, or to about 1/180000 of the length 
of the wire 

In the paper the reaults for each metal are given in a 
separate table It will be sufficient to reproduce the 
summary. Table I In Jt the compressibilities of English 
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flint gUu and of the glass of which ordinary German tubing 
IB made, as well as that of mercury, have Wn included for 
purposes of comparison The compressibility of mercury 
rests upon a large number of observations made in the 
C/iaflenger (Chem Soc. Journ , 1878, voi xxxiii p 453) 


Table I -Summary 



r 

’ 1 

Aromic 
Weight ; 


Compresubility 

Subitance 

Year 

Denriiy 


— 



i 


Linear 

Cubic 

Flstinuin 

1904 

194 

21 5 

0 183s 

0 550s 

Gold 

II 

197 

193 

0 260 

0 780 

Copper 

.. 1 

63 

8 '9 

0 288 

0864 

Aluminiuni 

II 

*7 

2 6 1 

0558 

1 674 

Magnesium 

•* 

1 14 

1_ 

I 75 

1 054 

3 162 

Mercury 


200 

13 6 

1 3J 

399 

Glssa, flint 

— 

— ' 

0973 

2 92 

>1 II 

1904 

1 — 

2 96B 

I 02 

306 

„ German 

M 


2494 

0 846 

2 54 


It IS pointed out that the number of metals experimented 
on 18 too small to permit an> confident generalisation 
It will, however, be observed that 111 the case of the five 
metals used as wire, their comprrssibiiity increases ns their 
density and atoniK weight diminish, yet there is no reason 
to suppose that the lonipressibility is a continuous function 
Of the atomic weight, like the specific heat Mertur), 
although in the fused state, shows this clearly But besides 
this, It happenh that two pairs out of the fivu metals, namely, 
pUtiruim-gold and aluminium-magnesium, are contiguous 
in the atomu weight series, yet the compressibility of mag- 
nesium IS, roughly, double that of aluminium, and the 
compressibility of gold is half aa much again as that of 
platinum If, however, we compare gold and copper, which 
occupy parallel positions in Mendeldeff's scheme, we see 
that they are very much alike, and the same holds with 
regard to magnesium and mercury, which occupy a homo- 
logous position If these farts indicate anything more 
general, we should expect the metals of the palladium and 
iron group tb have a low compressibility like platinum, 
zinc and cadmium to have a very high compressibility like 
magnesium, and thallium an interniedidte but still consider- 
able compressibility like aluminium 

It will be observed that the two kinds of glass mentioned 
in fable 1 lire more compressible the greater their 
densit} Thi« may, however, be due to a specific feature of 
the oxide of lead which enters largely into the composition 
of the flint glass 

Referring to the use of glass exposed to high internal 
pressure, the author says — ^In the work connected with this 
paper, which extended over the greater part of four weeks, 
fifteen glass terminals gave way. and oddly enough, the 
^ failures were as nearly as possible equally distributed 
* between the two ends, eight of them fell to Che left arm 
and seven of them to Che right arm The bursting of a 
terminal tauses no inconvenience beyond the trouble of re- 
placing it, because the construction of the instrument enables 
air to be completely excluded from it, and the quantity of 
water in it to be kept within such limits that its resilience 
IS of no account When a tube bursts it usually splits 
longitudinally up the middle into two slabs One of these 
almost always remains entire , the other is sometimes broken 
into frajnnents^ but there is never any projection of material 
unless the Instrument has been carelessly put together and 
air admitted Ihe paper concludes with an account and 
an illustration of some curious micfosetsmic effects produced 
on the wires by the explosion of the glass terminals 

Geological Society, April 13 ^Dr. J. £ Morr, F.R.S . 
piesident, in the chair — The discovery of human remains 
under the stalagmite-fioor of Gough’s Cavern, near 
Cheddar H. N Davlooi Gough's Cavern opens at the 
base of the cliffs on the south of Cheddar Gorge Human 
and animal remains have been discovered at different tirne^ 
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The principal deposits are a stalagmite-like travertine over- 
lying cave-earth When excavating part of a fissure 
running northward a human skeleton was discovered^ 
associated with flakes, scrapers, and borers of Hint, em- 
bedded in cave-enrth, Lhe remains of the skeleton 
excavated (Omprise the skull, the bones of an arm, a leg, 
and part of the pelvic girdle The other bones were allowed 
to remain in jitu, and may now be seen The position of 
the skeleton wab that which would have been assumed by 
a drowned man interment in unlikely, because of the 
shape of the fissure, whkh was choked up with debris and 
calcareous deposits lhe stature of the man was 5 feet 
^ inihes , he was of musLular build, with prognathous jaws, 
a straight thigh, 1 platycnemiL tibia, and a thick dolicho- 
lephalir skull The ummal remains found in the cave- 
earth of other partb of the cavern are those of mid- and 
late Pleistocene age, and this evidence, together with that 
derived from the position and character of the skeleton, 
and the workmanship of the flakes, points to a period 
towards the close of the 1'alH.nlithic or the opening of the 
Neolithic age — Historv of volcanic action m the Fhlegrtcan 
Fields Prof Giuseppe Dw Lorenao. The author 
recognises three chief periods in the volcanic history of the 
district — (i) The eruptions which took place under the sea 
during the Pleistocene period Their surviving products 
can be grouped in two divisions The older of these 
(a) lb represented by the piperno and grey pipirnoid tuffs 
of the Campania These depo'^its consist of grey trachytic 
luff, with scattered black scons, and with a varying pro- 
portion of non-volcanic sediment The venls whence they 
were ejected are now no longer to be traced lhe author 
IS disposed to regard the piperno as a trachytic lava with 
bchlirren, the dark lenticles being made up of such niineraU 
as augite, icgirine, and magnetite, while the lighter matrix 
18 felbpathic (anorthuse) with a spheruhtic strut turc and 
microliths of aiginne and augite lhe second phase (b) of 
the first eruptive period is represented by ashes, lapilli, 
pumice, and sands, intercalated with marine shell-bearing 
clays and marls, and also with conglomer ites and breccias 
(2) Above the records of the first volcanic period lie those 
of the second — the yellow tuff, which forms the most 
characteristic of the volcanic formations of the Phlegrsean 
Fields It lb a yellow, compact, well stratified aggregate 
of trachytic detritus, through which are scattered fragments 
of tuff and lava Its average thickness exceeds 300 feet 
It was a submarine accumulation Owing to the unifurmitv 
of its lithological characters, this tuff has not furnished 
evidence of a definite order of succession in the eruptions 
to which It was dup It is possible to recognise vents from 
which the tuff was discharged (3) After the discharge of 
the yellow luff the volcdnic tract appears to have been 
upraised into land, and to have been exposed to a period of 
subaerial denudation Vents made their appearance and 
discharged fragmental materials, differing from the tuff in 
showing a greater variety of composition, and in the proofs 
which they furnish of a succession of eruptions, and a 
gradual southward shifting and diminution of the eruptive 
energy The largest and most ancient of the volcanoes of 
this latest period is that of Agnano Nut improbably it was 
from this eruptive centre that the trachv-andcaitic lava of 
Caprara issued The crater-lake of Avernus belongs to the 
latest group, and perhaps it was the water percolating from 
this basin to the thermal springs of Tnpergole which, m 
September, 1538^ gave rise to the explosion that built up 
Monte Nuovo^the youngest of the cones of the Phlegrsan 
Fields 

Bntomologlcal Society, April 20,— Dr F A Dixey, 
vice-president, in the chair — Mr M Jaeoby exhibited a 
d specimen of the beetle Sagra senegalensts with 9 
iharacters, received from Mr Barker In Natal — Dr. 
Norman Joy exhibited Oroehares angustata, £v., taken ar 
Dradfiold, Berks , in December, 1903 — the second recorded 
British specimen , a species of Tychiui, which he said might 
be a variety of Tychiiir polyhneatus^ Germ (not now In- 
cluded in the British list), or, more probably, a new species 
closely allied to it, taken near Streatley, Berks , last year , 
and two specimens of Fjela^hur dresdensts, HerbsC , taken 
near Newbury this year — Mr. C O WintnrhoiMO exhibited 
an unnamed species of Nemoptera from Asia Minor, re- 
ciernbling Nemoptera huttn from Australia — Mr F Inook 
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read a paper on nature’s protection of insect life, illustrated 
by M>lour photography, and exhibited a number of lantern 
sillies. — Mr P I Lathp communicated a paper on neiv 
sfMsciOS of South American Frycinidic — Major Neville 
Mand«Mi R A.M C , communicated some breeding- expcrl- 
inenlB on Catopstiia pyrantht, and notes on the migration 
of butterflies in Ceylon — ^A discussion followed on spCLimens 
of the dipterous families Stratiomyida; to Crytida*. opened 
by Mr G H Vurrall. who said the object of the discussion 
was to determine the number and distribution of the British 
species Lomprised in these families Colonel J W Yerbury 
said that on behalf of Prof PouUon he had been asked 
10 exhibit some specimens the interest of which mainly lay 
in Che specific names used, which names were useful as 
showing the nomenclature employed by a past school of 
dipteral og I sts, and might give a clue to the manner in 
which some reputed species have found their way into the 
British list He directed special attention to Ephtppiomyia 
1 phipptumt an insect reputed to have been taken at C ambe 
and Darenth Woods, but which was without doubt of 
German origin , Isopogon hrevirostm, probably the identical 
specimen referred to m Curtis’s “ British Entomology " as 
having been taken on 'fhe Devil's Ditch, Newmarket, 
and LapUrta margmata, stated to have been bred from a 
hornet’s nest Mr Colbran J Wainwright, exhibiring two 
specimens of Anthrax, said that hitherto Mr Verrali had 
believed that we had lost two certain species of Anthrax 
in this country, A fencstralns and A paniscii^ His two 
specimens, though allied to A were abundantly 

distinct One had been taken by Mr K C Bradley at 
Bournemouth, the other by Mr W G Blatch at Poole, but 
at present no name could be given to the species 

Cbemicsl Society, April 20 ^Prof W A Tilden, F R S , 
president, in the chair — The following papers wore read — 
ihe vapour density of hydrazine hydrate A fleott. I he 
author finds that at g8° 8 the vapour density is 158 instead 
of a5 as required by NgllgO, at ij8° the dissociation into 
NjH^+HgO IS complete, and at higher temperatures 
a certain amount of decomposition into nitrogen, ammonia 
and water occurs — The combining volumes of carbon 
moncixide and oxygen A Bcott. ihe results of the 
author's experiments indicate that the molecular concen- 
tration of (urbon manoxide is slightly greater than that of 
owgen, the combining volumes being GO O i 9985 i 
with carbon monoxide from calcium oxalate, and i 9994 i 
with that from formic ucid —A revision of the iitomic 
weight of rubidium E H Arcliltald. 'Ihe mean values 
of the atomic weight of rubidium obtained from fourteen 
analyses were 85 4C30 and 85 484 from the ratios AgCl RbCl 
ind \g RbCl respeclixely Analyses of rubidium bromide 
led to the value 85 483. ubtaintd from either of the ratios 
AgHr RbBr or Ag RbBi --Experiments on the synthesis 
uf the terpenes, part 1 , synthesis of inactive terpineol, 
dipentene and Lerpin hydrate W H Parkliii jun 
Pentane-a7c-tricarboxylic acid, when digested with acetic 
anhydride and subsequently distilled, is converted into 
fi-ketohexahvdiobenzoic acid ihe ester of this acid reaits 
roudily with magnesium methyl iodide, yielding rn- 
fi-hydroxvhexahydro-^-toluic acid, which with fuming 
aqueous hydrobromiL acid is converted into fi-bromohexa- 
hydro-^-tnluio acid, which in turn yields a “-telrahydro-^- 
toluic acid when heated with pyridine and sodium carbonate 
Ihe ester of the latter with an excess of magnesium methyl 
iodide yields terpineol From the synthetic terpineol so 
obtained dipentene and terpin hydrate were readily pre- 
pared in the normal inanner— A lavorolatory modification 
of quercitol K B Powwr and h Tutln. The Iievo- 
lotatorv modification described by the authors was obtained 
from the leaves of Gymnewa sytacstre, a plant belonging 

10 the family Asclepiudaces, and indigenous to Banda and 
the Deccan Peninsula — ^The constituents of the essential 

011 of Californian laurel F B Powar and F H Lmmm. 
Ihe Californian laurel, UmheUularia cali/ornica, yields an 
(^ssentiBl oil with a pale yellow colour and an odour at 
once aramatlc and imtanG ft was found to contaig 
f'ugenol, f-pinene, cineol, safrole, eugenol methyl ether, 
'eratric acid, and a new, unsaturated, Vydlic ketone, um- 

C,,H,40 ■ To the last of these the peculiar 
pungency of the oil Is due — Some derivatives of umbellu- 
lone F H La—. A description of derivatives of 
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imbrilulone — \mninniacal double chromates and molyb- 
tales S H C BrlBsa. The compounds 
i uCrO.,3iNH,.lH/), CuMoO,.aNH„H ,0 , 

CuW 0^.4NH3 and ZnW0,,4NH„3H,0 
have been prepared and are described in the paper— Ihe 
hcxnhydrated double chromates Magnesium and nickel 
compounds S H C BrfBB*- — Borny Icnrbimide M O 
Porator and fl M Attwoll. V description of this and 
related subsstiinces — Reduced silicates ( BImmonda. 
The substance left when lead silicates are reduced by heat- 
ing in hydrogen is show'n to be a compound which tan 
be regarded as a lombinaliiin nf the metnl and silica, In 

Ihe same sense as the original siin air is a ronibinntion of 

the metallic oxide and silua Similar results were obtained 
wilh the silicates of inppei, irim, nickel and cobalt — 

Picrvl derivatives of unthani and thioun thane J C 

Oreekdr and F H Lows. 1 hr .luihurs show that the 
reaction between picryl i hlondr, ihioi \ m 'itr s and alcohols 
Is due to the formation of the ^'t^iuorethanes of the type 
PiN (’(S|f) OX as intermediate pindiuts which sub- 
sequently react with puryl chloride ind pass into the 
picnminothiocarbonates PiN C(sri) 0\ The oxime of 
iiipsnxaniide and some allied loinptiunds, part 111 tetra- 
substiluled derivatives M -X Whltdlav. A drsinption of 
ri number of these compounds is given 

Royal Microscopical Society, April 20 — Dr Hy 
Woodward, FRS, vice-prebident, m the (hair — A large 
tank microsiope, made by Thomas Russ, presented to the 
society by the committee of the Quekett Microscopical 
Club, wxs exhibited It was made nut later than the year 
1870, and was designed for the purpose of examining objects 
contained in aquaria --Ihe annual exhibition of pond life 
was given this evening by fellows of the society, assisted 
by members of the Quekett Mlc rose opicol Club 

PAHlb 

Academy of Sciences, May 2 — M Msscart in the chsir. 
— Ihe Mdion of terrestrixl magnetism upon a lube of nu kel 
steel (invar) intended for use iis a geodesii pendulum 
G LIppman. 1 he alloy of nickel and iron known as 
invar, which possesses a roefluient of expansion only one- 
twentiLlh that uf brass, has obvious advantages fur prn- 
duluni ubbervations Ihis steel, howi'ver, is magnetic and 
it was thought possible that the disturbing influence intro- 
duced in this way might be too large to be neglected Ihe 
niagnetiL moment of a tube of this material was de^er- 
imned, and the possible error on a pendulum ob*>ervution 
calculated It wis femnd to be negligible, and heme insar 
can be advantageously substituted for brass in the pendulum 
— Ihe effect uf sin ill oscillations of the external aition on 
systems alTccted with hysteresis and viscosity P Duhem 
— (leodesic and magnetic work in the neighbourhood of 
ranun.inve P Colin -Polyvalent antipoison serums 
Ihe measurement of their activity A Oalmotto Ihe 
anlihsemoly lu powti is .1 measure of the antitoxic power 
of a serum, and u method is desirlbed by whu h the former 
Ljn be determined 111 glass — Observ.itinns of the Brooks 
( umet (1904 n) m ide with the bent equalunal at the Observ- 
atory of Lyons J Quilloumo - On a new apparatus 
for measuring the power of motors Ch Bnnard. 
The axle of the mutui is connected to a bar carr)- 
ing two aluminium vanes, the latter being i apable 
of adjustment us regards their distance fioni the 
axis 1 hia having been previously calibrated against 
a dynumomtter, the deierniinaiion of the horse-power of a 
motor IS reduced to the determination of the angular 
velocity — Ihe Adolphe bridge at Luxembourg (181)9-1903) 
M SBJournB -On the comparison of spectro-photomeiric 
determinations P ValllKnt.- -The sensibility of the 
anmuth balum e V CrBmIau. An extension of the theoiy 
of the azimuth balance, a description of whuh has been 
given in an earlier paper — On Ihe r 6 U of the centrifugal 
force component in the determination of the sense of rota- 
tion of ryi Jones and water vortices Bernard BrunhM — 
On the electrolytic solution of platinum A new method 
for preparing platinocyanides Andr 4 Brochat and Joseph 
^•tlt. When platinum is used as the anode in a solution 
of potassium cyanide, it remains unattHcked With an 
alternating current the platinum is readily attacked, a 
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currenr density of ao to 80 amperes per square decimeter 
dissolving' from o 4 to 0-6 gram per ampere hour With 
barium cyanide, barium platinocyanide Is formed by the 
action of the alternating current , the yield of the platino- 
cyanide is good —The origin of the Blondlot rays given off 
during chemical reactions Albert Oolaoni Chemical re- 
actions in which Blondlot ra^s are given off are always 
accompanied by physical actions, such as contraction or 
cooling. — On cacodylic acid and amphoteric bodies P -Th 
Mullar and Ed Bnuar. Different physicochemical 
methods all lead to the same conclusion, that cacodylic acid 
and Its sodium salt have the same constitution , it follows 
that an amphoteric body is not necessarily a pseudo-acid 
— ^Ihe reduction of silica by hydrogen A Dufeuri Silica 
is reduced at a high temperature by hydrogen, water and 
hydrogen sllicide being formed The inverse reaction is 
possible This reduction explains the phenomenon of 
devitrification of silica tubes when heated in the blowpipe, 
and also gives a satisfactory explanation of the experiments 
of Doussingault and of Srhutzenberger on the formation of 
the Sllicide of platinum by silica at a distance In a current 
of hydrogen — On the zinc aluniimuiin alloys Hector I 
P 4 eli«UBi By treating zinc with aluminium in various j 
proportions, nine different well defined alloys have been 
obtained, the physical and chemical properties of which are 
described — ^Tne action of diazobenzene chloride upon 
diphenylamme L^o VIgnon and A SImonsti Phenyl- 
diBzoamidobenzene is obtained in this reaction — On allyl 
and propenyl-alkyl ketones E E. Blalop. — The application 
of the Gngnard reaction to the halogen esters of tertiary 
alcohols , L BoiiVMult. By carefully regulating the 
temperature the chloride of tertiary butyl alcohol reacts 
normally with magnesium , the product absorbs carbon 
dioxide, giving pivalic acid The reaction with ethyl 
formate was also studied — On the symmetrical dichloro- 
methyl ether Marcel DMeud 4 > Tnthlorlde of phosphorus 
and polyoxy methylene react on heating in the presence of 
a little Zinc chloride, giving a good yield of the above 
Bubstame —On a method of isolating cvtoplasmic sub- 
stances Maurice NIcIomh. — N ew researches on aucubine 
Em BourquBlot and H HBrltMift — Abnormal hybrids 
Ci Vlsylpr. — On the biology of Siertgmaiocystis versicolor 
Henri Owupin and Jean Prl«d«li — ^A food substance 
obtained from the pith of the Madagascar palm R 
Qallarand. The flour made from this palm is distinguished 
by Its richness in albumenoid matter, of which it contains 
105 per cent — On the presence of tin in the department of 
Lozere Marcel QuBdrae. — Nervous oscillations studied by 
means of the n-rays emitted by the nerve Augustin 
Oharppntipr. — ^The modifications undergone by the diges- 
tive apparatus under the influence of diet Camille 
BplMS. 
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Back G A. Boulanger, F H S —Notes upon the Anatomy of certola 
Boidm F K Beddai^, F R S 

Royal Statistical Socibtv, at 5 —Local Expenditure and Local 
ladebtadneaa in England and wales R J Thompson 

Socibtv op Abtb, at B —Pewter and the Revival of ke Use Loaunby 


Liberty 

WEDNESDAY, May iB 

Royal MieaoacoPiCAL Society, at B.— Note on GriyiOns Rulings’ 
E M, Nelson —Exhibluon of Flower Seeds under Mioroioqpes C Be^ 
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only — On Setursied Solutions Enrl of Berkeley — On the Liquefied 
Hydrides of Phosphorus, Sulphur, and the Halogens, as Conducting 
Solvents Vart 1 B D Steele end D McIntosh Part il D Mclnioeh 
end E H Archibald —On the General Theory of Iniegretion Dr 
W H Young 

iNSTiTifTiON OF MINING AND METALLURGY, Bt B -Miners' Phthlitf— 
its Causes and Preventian Dr J S Haldane and R A ThomiS 

Inbtitutiun op Electrical Enoinebrs, at B — Discussion on Messrs 
Paraons, Sioney and Martin s paper, eniiiled The Steam Turbine as 
applied to Electrical Engineering 
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RnvAL Institution, at g —The Radiellon end Emanoiion from Rediuin 
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THS structure of AUSTRIA-HUNGARY 
Sou und Bild Osterreichs By Carl Diener, Rudolf 
HoerneSi Franz £ Suess, and Victor Uhlig’ Pp 
xxiv+iiio. (Vienna F Tempsky, Leip/ig G 
Frey tag, 1903.) Price 78 kronen, or 65 marks. 

T he publication of this elaborate and serious work 
_ implies a high regard for scientific education in 
the countries for which it is immediately intended It 
j5 not a popular correlation of the scenic and geological 
features of the Austro-Hungarian Empire, such as 
would appeal to the ordinary traveller, and yet, now 
that it has appeared, we feel that no one can properly 
understand the regions dealt with until he has con- 
sulted this treatise, and thus brought himself abreast 
with current views We recently had occasion to notice 
(Nature, vol. Ixviii p 550) the admirable senes of 
brochures prepared in Vienna for the Geological 
Congress of 1903 The Bosnian guide then fore- 
shadowed has since appeared, and sums up a surprising 
amount of recent observations made in the occupied 
provinces But these publications do not detract from 
the value of the great work now before us, which is 
essentially a book for the library, clear, readable, and 
stimulating Its reviews of successive opinions on this 
or that controverted area are of considerable mental 
value, and the authors state their own conclusions with 
a display of argument and reasoning that is rare in 
works of reference As in a good deal of Austrian 
wnbng, the human man, scaling the hillside, or watch- 
ing the great rivers swirling through the plains, is 
apparent through the topographical and geological 
details; and even the pages on petrography, when thus 
led up to, have an impression of the open air 

Prof Eduard Suess contributes an introduction, in 
which he relates the growth of geological observation 
In the empire, from the mining operations of the 
sixteenth century to Partsch and Haidinger in 1850 
The Bohemian region is then dealt with by Franz E 
Suess in 322 pages, accompanied by landscape-illustra- 
tions that convey much of the character of the country 
We thus see the white quarry on the Schlossberg of 
Drux, the pastures of Eisenstein under the forest-rim 
and one of the great black open workings of the brown- 
coal area in the north The author shows well how Che 
Bohemian region spreads beyond political Bohemia, 
and that, while watersheds divide nations, the bound- 
aries of hill and plain define geological areas If wc 
reach Eisenstein, for example, we must go forward and 
make the plunge through the Bavanan forest to the 
Danube ; on the other hand, the easy undulating 
country beyond Habern leads us inevitably to inquire 
into the structure of Moravia While the great 
Bohemian “ horst " is part of a, range that arose during 
Che movements of Middle Carboniferous times, its 
fundamental rocks are largely pre-Cambnan The 
Central granites have penetrated these gneisses and 
phyllites at a period which may be later (p. 56) than 
the Ordovician, and have profoundly modifled anc^ 
intermingled with the gneisses The schists, on the 
other hand, possibly through their having been nearer 
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the surface at the tirne of the intrusion, show a fairly 
sharp line of contact Similar phyllites appear in 
Moravia in the cores of gneissic anticlinals, reversing 
the usual relations of such masses Unless thrust- 
planes lan be called m, it is clear that this region 
offers much room for speculation. Dr F E Suess 
(p 7b) urges that considerable movements took place 
in Moravia before the great bow of old rocks, stretch- 
ing from the Siidetic to central France, was folded and 
upheaved in the Carboniferous period This is 
rendered likely by the antiquity of the rocks them- 
selves, and is supported by the occurrence (p 114) of 
pebbles of the early gneisses and amphibolites in pre- 
Cambnan conglomerates near Pnbram 

The famous question of Barrande's “ colonies *’ is 
dealt with historically and succinctly (p 14 1) 
Among other interesting details, we can only refer to 
the evidence for the existence of central European 
deserts in Permian times ; to the almost complete 
absence of marine Mesozoic deposits from Bohemia 
until the entry of the amazingly world-wide Ceno- 
manian sea (p 166), and to the^ comparatively recent 
origin of some of the ore-deposits in the Erzgebirge 
(p 243). An excellent coloured map concludes this 
section 

Dr C Dicncr then enters on his difficult task of 
desenbing the Eastern Alps and the Dinanc Karst 
He traces the central zone from the Swiss border, until 
it breaks olT against the incurving areas of subsidence 
on the fringe of the Pannonian plain The gneissic 
axis of northern Styna alone survives, and connects 
the Alps below Vienna with the Karpathians While 
lh« niilhor’s debt to Prof E Suess is manifest and 
acknowledged, he feels bound to join those critics 
who regard the Alps as resulting from lateral 
thrusts in two opposite directions, instead of from a 
one-sided action (pp 637 and 641) He is unable to 
recognise, cither from the lie of the folds or from the 
cuive of the whole chain, the outer from the inner side 
oi a mountain system The Dinanc folds thus present 
their concave side to the Servian mass against which 
they have been pressed, while the area of subsidence 
occupied by the Adriatic lies on the concave side of 
the Alps and on the convex side of the Dinanc system 
Very many geologists will agree with Dr Diener 
when he says of the southern Alps, 

** Hebung, nicht Senlcung, ist also hier der EfTekt 
der Zusammcnfaltung gewesen Eine wirkltche 
Senkung hat nur bei dem jungeren Einbruch des 
Adrialandes stnttgcfunden ’’ (p 638) 

The remarkably late nngin of the Adriatic subsidence 
IS emphasised on pp, 607 and 629, the alluvial sands of 
soutlicm Istna being probably involved, and the move- 
ments being certainly post-Pliocene The Alps, on the 
other hand, are regarded as having remained 
stationary at this epoch, in opposition to the views of 
Dr Heim. 

The island-like masses of folded rocks that rise, as 
a welcome feature, above the lower Sava plain are 
once more regarded as the partially buried spurs of 
the eastern Alps (p 566), and not as portions of an 
older system Dr Diener finds himself also opposed 
to the torsional views of Mrs Ogilvie-Gordon in re- 

^ D 
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gard to the huge blocks of 49lpntite in Tyrol (p 548), 
and believes that these ^Weighty mafises have sunk 
down amid the yielding 'tuffs and sediments deposited 
upon their flanks The reef problem la dedlt with I 
cautiously (p 541 , &c ), and the term *' is used, 

following Prof, Suess, as the equivalent “ massive 
unstratihed limestones and dolomites/' rising amid 
strikingly contrasted sediments, It 15 unfortunate 
that the latest evidence brought forward by Mrs 
Ogilvie-Gordon as to the age of the igneous intrusions 
round Predazzo was published too recently to receive 
adequate notice in this volume, though her arguments 
and those of Rothpletz are briefly mentioned 

For those who desire a general history of the Alps, 
adorned with modern references, wc may commend 
the whole seventh “ Absthnitt " (pp 589-610) as a 
clear and even spinted summary The discussion of 
mountain-structure that follows shows the indepen- 
dence and vitality of the school which Suess has 
founded in Vienna, a school of progressive inquiry 
unhampered by dogmas, active in unearthing prob- 
lems, but Willing to wait for explanations 

Dr V Uhlig IS given 260 pages for the exposition 
of the Karpathian lands, and occupies them with 
admirable clearness Like his predecessor, he 
balances arguments, and states his own conclusions 
with the modesty of a true explorer This is 
particularly noticeable (p 904, &c ) in his account of 
the origin of the central massif of the Karpathi.ins, 
which he regards as pushed up by pressure from all 
sides into and partly through its former Mesozoic 
covering One-sidcd tangential movement will not, 
in his opinion, 111 any wav satisfy the facts observed 
(P 9>°) 

The illustrations and sections accompanying Dr 
Uhlig's descriptions arc more than usually attractive 
We see patches of Eocene conglomerate resting on 
the central granite of the Tatra, and crystalline schists, 
on the other hand, thrust up over Ncocomian lime- 
stone at B4rat Lehota, and sending off dyke-hke 
tongues into the cracks opened in the latter The 
fascinating question of the “ Klippenzonc/' referred to 
by us in a previous review, receives full trfatmcni 
The beautiful landscape on p 771 recalls many of the 
deep wooded valleys, among sheer limestone cones, 
which intersect the frontier lands of Arva The 
tempting theory that the " Klippen " float as detached 
fault-blocks amid the softer Flysch deposits is set 
aside (pp 791-4), in face of the banks of Upper 
Cretaceous conglomerate worn from them, and found 
so repeatedly against their flanks Examples of these 
occur from the west end of the chain down to 
Transylvania (p 809). 

The great Flysch or Karpathian Sandstone senes 
has yielded foraminifera in places, but is otherwise 
singularly devoid of organisms Zuber has aptly 
compared it with the huge delta deposits of the 
Orinoco. Rock-salt and mineral oil characterise the 
Miocene horizons in Galicia, and Dr Uhlig (p 864) 
accepts an unconformity between these and the 
Karpathian Sandstone He then shows how the pre- 
sent broken condition of the salt-beds may be due to 
post-Mlocenc earth-moyements. 
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The important volcanic zone on the Inner side of the 
mountain-ring raises again (p 879) the question of 
the relations of the igneous rocks at Selmeczbdnya 
Prof J. W. (not "C. W ”) Judd is quoted, and the 
existence of a great central volcano is left as a possible 
solution It IS pleasant to find a photograph of the 
lofty obsidian cliff of Geletnek among others of this 
picturesque area The nch ore-dcposits of northern 
Hungary occupy cracks in the Miocene lavas, and are 
among the latest manifestations of the solfatara stage 
of the eruptions While the Mesozoic rocks of the 
Karpathians were folded in early Eocene times, the 
volcanic outbreak can only be connected with the 
slighter post-Miocene movements, and appears to have 
accompanied the general sinking of the lowland. 

We cannot do full justice, in concluding this notice, 
to Dr Rudolf Hoernes’s section on the plains The 
Cainozoic history of the empire is involved in Chat of 
these great wind-swept level lands We are taken 
from the basin of Vienna, which is really an area of 
depression formed within the body of the Alps, Co the 
sandy reaches on the edge of the Government of 
Warsaw, where soil and vegetation have difHculty in 
dinging to the surface (p 1049) The salt-beds of 
Wieliczka (p 942) again come in for treatment, since 
the separate publication of the four divisions of the 
volume renders some overlapping unavoidable 
The ravine of the Danube east of Passau, already 
touched on picturesquely by Dr F E Suess (p 105), 
receives full discussion here after an interval of a 
thousand pages Following Penck, the general con- 
clusion IS chat the Danube flowed in pre-Glacial 
times over the detrilal deposits of late Cainozoic age, 
cutting broad valleys in these, and ravines where it 
reached down to the underlying ancient rodcs The 
present prominence of the latter rocks is due to the 
dcnudrition of the more yielding Cainozoic strata 
Of the four authors, l3r F E Suess perhaps best 
realises the landscapes in his word-pictures, but the 
whole book has a literary value, and is thus all the 
more competent to stimulate observation and research 
Its modernised spelling, such as " Zentralkern ” and 
“ Gneise,” is perhaps n sign of its virility The 
absence of an index will surely soon be rectified 

Grenville A J Cole 


A NEW FRENCH TREATISE ON CHEMISTRY 
Traiti de Chimte Mmitdle Published under the direc- 
tion of Henn Moissan, with many collaborators 
Tome Premier — M^talloides; Tome Troisiime — 
M4taux Pp XU1 + 527 and 672 (Pans Masson 
et Cie , 1904 ) Price 125 francs net, 

T he recent advance in inorganic chemistry, to which 
M Moissan has in no small degree contributed, 
has rendered it advisable, in bis opinion and In that 
of his co-workers, to take stock, so that those engaged 
in research in that branch of chemistry may have in 
an accessible form an account of the whole field and 
a full bibHography of published memoirs It Is the 
daudable ambition of the editor to point out what gaps 
still remain unfilled, and where research may most 
* profitably be undertaken. The atomic theory is 
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assumed as a basis of method, but in his preface 
M Mojssan says ' — 

** Nous apportons, sur ce sujet, dcs id^es dclcctiques. 
et la raison, ddair^e par rexp^rience, sera toujours 
notre seul guide " 

The geological and mmeralogical sources of sub- 
stances are considered, but the details of physical and 
analytical chemistry are not touched Industrial 
operations are sometimes chosen to illustrate chemical 
change, and, where thought desirable, the prices and 
tables of production of different countries are intro- 
duced The work is primarily intended for those 
engaged in research, in industry, and in teaching 
Among the thirty-ti\o contributors may be mentioned 
the names of Charpy, 6tard, Lc Cha teller, Lemoinc, 
Sabatier, and Vogt, besides many others of good 
reputation 

The introduction by the editor gives a historical 
sketch of the classification of the elements In the 
present state of our knowledge of elementary bodies 
it is interesting to meet with the unprejudiced words 
of Lavoisier — 

“If, by the word element, wc mean the simple and 
indivisible molecules of which bodies .iri composed, it 
is probable that we do not know them, but if, on the 
other hand, we apply the name element or principle 
to the last term at which chemical analysis arrives, 
ail substances which have not hitherto been decom- 
posed are for us elements “ 

The bearing of spectrum analysis on the question 
of the unity of matter is briefly touched on, and 
Moissan says that in his own high temperature work 
no sign of transmutation has ever been observed He 
inclines, however, to the supposition of the unity of 
matter, and m alluding to the recent work connected 
with radio-aclivity, he believes lhat “ wc are witness- 
ing the dawn of inorganic chemistry, a subject not 
long ago regarded as exhausted “ 

Various attempts at classification are next con- 
sidered, but not even the periodic table is adopted 
The reviewer cannot agree that the method followed 
presents any advantage whatever The first faniily 
comprises hydrogen and helium, and the reason given 
for this curious collocation of elements is that helium 
IS not well known I Carbon is separated from silicon, 
because the latter element forms no large number ot 
“organic" compounds, and because the halides of 
'Silicon, like those of titanium and zirconium, are de- 
composed by water While in most groups the element 
of lowest atomic weight is discussed first, cssium 
begins the metals of the alkali group, bciause of its 
chemical activity ; for the same reason the nitrogen 
group should begin with phosphorus The final state- 
ment that the author thought it better to group the 
elements in accordance with their known properties 
leather than to give them to the reader in the disorder 
of alphabetical order seems hardly a happy way of 
determining which method of classification is the best, 
seeing that no particular properties are chosen, the 
criterion of resemblance sometirqes being the appear- 
ance of the element, sometimes'its melting^^point, some- 
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times the stability of its salts in presence of water, 
and sometimes nonc'oHt^ese, as where cobalt iB placed 
in the same j^pKiup as wahlum, and lead and tin are 
separated from each other 
The result is, that without an index, which has not 
yet app'i&dred in any one of the published parts, It is 
an almost hopeless task to find any desired compound 
Gmehn's plan, perhaps, may serve as guide, that is, 
to find out the elements which have been treated of 
already, and to take the last in the formula of the 
compound as an index But this leads to such an 
anomaly as having to look up bismuth thiocarbonate 
under " carbon," while potassium thiocarbonate comes 
under the heading " potassium ” The amido- 
dtnvalivcb, too, arc to be found after the salts from 
which they are prepared, and do not form a group by 
themselves, similar as they all arc to each other 

Subject to these criLicisnis, however, the work is 
very complete, and is a most valuable compilation It 
IS unfortunately not free from omissions, for example, 
m discussing the determinations of the density of 
hydrogen, the work of Lord Rayleigh has been over- 
looked Again, It IS stated on the authority of Lunge 
(1879) that the grealest .imount of chlorine in the world 
15 made at the St Rollox Works in Glasgow, a state- 
ment which IS now unfortunately inaccurate The 
spelling of proper names, also, leaves room for correc- 
tion , Brareton-Baker, Tadcusz Estrcicher, and Stass 
are among those which have caught the reviewer’s 
eye But, as before remarked, the index of literature 
IS very large, and the number of facts gi\en is greater 
than what is ordinarily to be found in a text-book, 
while the information is generally up to date, ind thehe 
are advantages which cannot be overlooked 


ELECTRIC TRAMS 

Electric Traction By J H Rider Pp xvi + 453 
(London Whittaker and Co , 1903 ) 

T he name of the author and his position as chief 
electrical engineer to the London County 
Council Tramways are sufficient to recommend this 
book to anyone interested in cicctnc traction Nor 
do we think that anyone who takes it up in the hope 
of gleaning some useful or suggestive infonnation is 
likdy to put it down with the slightest feeling of dis- 
appointment The style is terse, but eminently read- 
able, the opinions expressed by the author are often, 
no doubt, open to argument, but they have the great 
ment of conveying the impression that they are the 
opinions of a man who knows practically all that there 
15 to be known about his subject, and who does not 
hesitate to state his own convictions, whether they are 
likely to be in agreement with those of other people 
or not For example, we may refer to the little out- 
burst of evident irritation at the need for the objection- 
able but compulsory guard- wires. These, the author 
holds, “ do not stnke at the root of the matter, which 
IS to prohibit entirely uninsulated wires of any kind 
crossing above the trolley wires." Here speaks not 
the expert, but the tramway engineer; perhaps if fate 
had destined Mr Rider to he a telegraph engineer, we 
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should have been told that thinly thing to do was 
to prohibit entirely uninsulated wires of any kuid from 
crossing' below the telegraph wires Why should the 
telegraph wire be banished underground rather than 
the overhead equipment changed to the conduit system 
which Mr Rider has shown us can be so eflicient? 
We fancy the objection which would be made to the 
change by cither party would be the same — that they 
would prefer the other side to make it and to pay for it 

The ancient recipe for cooking a hare applies with 
particular force to the design of a system of electric 
tramways, the motto of the tramway engineer should 
always be “ First catch your passenger ” One cannot 
read this, or, indeed, any comprehensive book on 
electric traction, without being strongly impressed by 
the degree to which the whole of the engineering 
depends ultimately on the halfpenny passenger The 
engineer builds a bridge, dams a river or constructs 
a railway from the Cape to Cairo, and the work is a 
piece of engineering almost pure and simple, but he 
may design and equip a first class traction system — 
generating station, engines, dynamos, cables, track, 
line and cars — and if he is out of his reckoning as to 
the tune the housewife goes to market all his energy 
has been wasted It is she who determines the kind 
of car and the kind of service, and, these once settled, 
everything else follows almost as a matter of course 
It is here really that cloctnc tramways and electric 
traction score so heavily, they have the flexibility which 
enables them to be designed to meet and to satisfy 
the requirements of the public in a way which cannot 
be done by the omnibus on the one hand or by the steam 
railway on the other The fact that electric traction 
came unto being when these other means of transport 
were in strong possession of the field has been to its 
own advantage, it has had to cater for the require- 
ments of the public in a way to attract them from its 
rivals, and the success with which it has done so is 
shown by the reaction on the railways, which are one 
by one resorting to electrification as their only 
salvation 

Electric tramway and railway development in 
England has been for a long time retarded from 
various causes, but of late years it has been making 
steady progress Though much has already been 
done, there is still a vast amount to do Our large 
cities all afford transit problems which it is safe to 
say no other method of traction yet known can solve 
so satis f acton ly, and when these, as socially the more 
pressing, have been tackled, the question of light rail- 
way construction between town and town still offers 
great fields for development We have not here the 
opportunities which the Americans possess but we 
have problems of our own at once more difficult and 
more urgent of solution London in particular is a 
case in point, and there can be no doubt that once the 
Royal Commission now sitting has reported electric 
traction schemes for London will be plentiful. The 
electrical engineer who decides to go in for traction 
work is certain before long of great opportunities; he 
cannot better prepare himself for taking advantage of 
those opportunides than by reading Mr. Rider’s book 

Maurice Solomon. 

NO. 1803, VOL. 70] 


OUA BOOKSHELF 

Milk, its Production and Uses With Chapters on 
Dair^ Farming, the Diseases of Cattle, and on the 
Hygiene and Control of Supplies By Edward F. 
Willoughby, M D (Load ), D.P.H. (Lond and 
Camb ) Pp xiL+259 (London Charles Gnffin 
and Co , Ltd , 1903 ) Price 6 j net 
All medical men and hygienists must necessarily 
know something about milk and its production, and 
this work, in a comparatively small compass, deals 
very fully and adequately with the whole subject The 
author, being scientific adviser to one of the largest 
of the London dairy companies, has had practical 
experience in all branches of the subject, and his views, 
therefore, are worthy of conhdence The first four 
chapters are devoted to a consideration of the various 
bre^s of cows, the qualities of the milk they pro- 
duce, and Iheir housing, feeding, breeding, and 
diseases. 

In the fifth chapter the legal aspects of diseases of 
cattle are discussed, and a useful summary of the 
“ Diseases of Animals Acts " and of the “ Dairies, 
Cowsheds and Milk Shops Orders *’ is given 
The important subjects of the elimination of tubercle 
and the inspection and control of cowsheds are bnefly 
treated The physiology and dietetics of milk, 
pasteurisation and sterilisation, condensed, skimmed, 
and separated milks, therapeutics of milk, koumiss 
and other milk preparations, and diseases conveyed by 
milk, all receive brief attention 
The book concludes with chapters on the dairy, on 
milk analysis, on control of adulteration, with 
an abstract of the Foods and Drugs Act, and 
on the bacteriological examination of milk The 
whole work is eminently practical and read- 
able As regards the conveyance of scarlatina 
by milk, the well known Hendon outbreak is 
detailed, but no reference is made to Prof Crook- 
shank's researches, which throw considerable doubt on 
some of the conclusions arnved at by the officials of 
the Local Government Board The author considers 
that the alleged tendency to scurvy or scurvy 
rickets in infants brought up on sterilised milk is not 
proven, and with this we agree It is stated (p 142) 
that Nuttall and Thierfeldcr failed to rear young 
rabbits and fowls brought into the world under aseptic 
conditions so that their intestinal tracts were free 
from bacteria This is not the case, Nuttall and 
Thierfeldcr found that guinea-pigs (not rabbits) 50 
reared were even more vigorous than animals reared 
under ordinary conditions 

The book will prove a useful work of reference, 
especially for medical officers of health, and the 
numerous excellent illustrations add considerably to 
Its value R T Hewlett 

A Treatise on the Principles and Practice of 
Dock Engineering By Brysson Cunningham, 
Assoc M Inst C E Pp xvm + 559 (London 
Charles Griffin and Co , Ltd , 1904 ) Price 305 
net 

Tup author of this book is on the engineering staff 
of the Mersey Docks and Harbour Board, which has 
control over the largest and most eflicient system 
of docks in the world During the last few years, 
under the direction of Mr, Lyster, the englneer-in- 
chief, these docks have been modernised and brought 
up to date New deep-water basins and repairmg 
docks have been built, the entrances and sills of some 
of the old docks have been lowered. Transit sheds 
an^ cranes of modern type have been erected, so that 
I these docks are now able to deal with the largest class 
I of vessels yet built, and to load and unload the largest 
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car^o steamers in the most rapid and efficient manner 
possible 

Mr Cunning'ham has therefore had unrivalled 
opportunities of acquirini;^ both a theoretical and 
practical knowledge of dock construction, and in the 
volume now under notice he has brought together in 
a concise and well organised form the results of the 
knowledge thus acquired The author has not, how- 
ever, relied solely on his own experience, but has freely 
made use of (he information contained m the 
numerous papers on dock matters contributed to the 
Proceedings of the institution of Civil Engineers and 
to the numerous reports of the International Navi- 
gation Congresses and other technical societies Of 
these he has evidently been a diligent nador, ns fc\\ 
points of interest in the Proceedtugs of the societies 
or m the technical journals that have been dealt uith 
during the last few }cars hccm to have eis^aped his 
notice 

While the study of this book may be regarded as 
essential to the voungcr engineers ingaged in dock 
work, it ujll be invaluable as ,1 book of reference to 
the expert engaged in this bianch of inginccring and 
jN cognate mten sts 

The book IS divided into twelve chapltrs, dealing in 
nn exhausiivr manner with the designing and con- 
struLtion of docks, thf mateiiils and plant required, 
the theory of construction of the walls and gates, the 
equipment and working of docks when constructed, 
the appliances required for the handling and transport 
of largocs to and from the dorks, and for repairing the 
vessels The book is well illustrated, there being no 
less than J4 folding plates and 46H illustrations m the 
text The bonk docs great cicdit both to the author 
and to the publisher, but, of course, the greatest merit 
belongs to the former foi having furnished the dodc 
engineer with such a valuable aid to his work 

Electric [.ighltufr and Power IJi^frtbntion Vol 11 

By W P Mavcock, M 1 E E Pp XX11 + 6S4 

(London Whittaker and Co , ujnj ) Price 7s 6d 
This little book covers a very great deal of ground, 
so that it IS hardly necessary to say that no subject is 
discussed in any great detail The Opening chapters 
deal with dynamos, alternating currents and alter- 
nators, and these are followed by a chapter on 
electricity meters, in which most of the leading types 
are described and illustrated Tht next chapter deals 
w'lth motors, a do^cn pages in this chapter are all 
that are devoted to electric tramways and railways, 
which wiJI give some idea of the amount of consider- 
ation which each branch receives Other chapters 
deal with batteries, transformers, and generating 
stations The treatment throughout is of a very 
elementary character, but the descriptions are clear and 
concise, and the illustrations well selected and very 
cle,ar1y reproduced, so that the book should be of service 
to the student for the City Guilds and similar techno- 
logical examinations, for whom it is primarily in- 
tended 

Builders' Quantities By Herbert C Grubb Pp 

viii + 227 (London Methuen and Co, 1904) 

Pnee 45 6 d. 

This book has been prepared more particularly for the 
use of Candidates studying for the examination in 
builders’ quantities held by the City and Guilds of 
London Institute The modes nf measurement and 
examples of “ taking off ” arc given in order for the 
work of all the trades employed ii,n the erection asd 
completion of a building , and these sections are 
followed by explanations of squaring dimensio|is, 
abspracting, and billing The text is illustrated by 
seventy-seven hgures. 
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LETTEFS TO THE ED/TOF 

[The Editor does not hold himself responsible for opinion,! 
expressed by his correspondents Neither can he undertake 
to return, or to corr»^onrf with the writers of, rejected 
manusenpls intended for this or any other part of Natumr 
No notice u fafcen of anonymous communications j 

The Origin of the Horae. 

The receipt of a copy of Prof J C Ewart's admirable 
paper on " The Multiple Origin of Horses and Ponies " 
suggests a few remarks The paper in question is from the 
Transactions of the Highland and Agricultural Society ot 
S(otUnd, 1934 — one could wibh that it had appeared in a 
publication which comes more regularly under the notice of 
zoulogists In a previous paper {Prot Koy Soc Edin- 
burgh, 1903) Prof Ewart had shown conclusively that Equus 
prjevalskii was not a hybrid between the kiang and the 
lommon hor'^i , and hud arrived at the conclusion that it 
might very well rank as a valid ‘Species Lydekker in 1902 
liad proposed to reg'ird E prjevalskii (or ^reeicalrlkii) as 
a subspecies of h fabalUis, and now Prof Lwart does the 
*iaine, while reiogmsing also two other subspetics, 
h r typiLUS and L c ccliicnv 1 he animal named typicus 
IS the Norse horst w'hiih is arbitrarily selected us the t)pp 
of the Linnean Lfiba/lu^ Ihe Cfltic pony, still surviving 
in the pure slate in Ictland, i*. given the new name 
F L celtifLis In il^ way, Prof Lwart’s demonstration of 
the distiiiLtivp rhaiatlers of this aniinul deserves to rank 
wilh Darwin’s ticitise 011 the primrose, as an ( sample of 
genius applied to coininon things Hie lase 19 so dear that 
the author hjrnsdf is evidently half inrhned to regard the 
< dtic pony as a vilid species, and it seems to me that the 
fails justify us in iccognising three species of living horses, 
h prjivahkn (Poliakoff), h, icliicus (Ewart) and h 
cftbaUtis (1 ) Ihe indications are that these animals were 
quite' distinct in the wild state, and the fact that various 
blends between caballu\ nnd celticus exist 111 domestication 
is no more proof of specific identity than the same soft of 
thing i<9 among the dogs, which nobody doubts (o have 
originated from more than one wild species 

Ihe use Prof LwarC makes of the prehistoric lavr draw- 
ings of horses IS most suggestive Possibly these sketches^ 
may have been taken a Iiitle too vriously in some instumes, 
too liltle allov^ance being made for eccentricities in draw- 
ing I ig 27, from the Kesserloch cave, has a remarkably 
long body, and one might jo) fully recognise the Equus 
scoih, Gidley, were it not that that iinmial inhabited the 
plains of Texas and New Mexico ^ Prof Lwart accepfb 
the opinion that the living American horses are wholly of 
1 ransatUnlic origin While this is probably correct, I was 
Surprised on looking into the matter a few years ago to 
hnd that the evidence was not so complete as 1 had sup- 
posed It IS sHid that the natives showed great surprise 
at tho horses of Ihe Spaniards, being evidently unacquainted 
with the animals Ihis was to be expected, for if wild 
horses lived in America at iJin time of Columbus, they 
surely were not in the " tierra caLirnte,"' but rather to the 

* The New Mtaico record le bend on n molar tooih round by Miee Ada 
Springer in ihe Plaleiocene beds of ihe Airoyo Picdb, Lbs Vegns, and ea 
Bmined by the writer It dilTered jn no respetl from Gidley's deecriptiaii 
end figure Mr Oidicv kindly made for me a number of ■kull-meaKure 
menii from the types or £ iceiit, end 1 found upon comportuns ihet the 
five Bpecimens were much more unlforpi then e sun Her serTee of J- eabaiins. 
picked el rendom would be Thi^ Ihny be etirlbuted no doubt to ihe 

E reeier uniformity of the wild vpeclea, but elm to these perliculer specimens 
eing epperently (from the circurartencee of iheir dlicovery) members iif the 
■erne herd Tlie aliulls were S7« 59o mm long, end differed from nny 

cabailHM of which 1 hed mcexuremenli In (i) the rether longer niusile, wilh ihe 
upper denlel series (molars end premolers) considerebly longer, 105 to 
mm . end (s) epperenily id tW greater breedth between the orbits 
ebove, but Mr Gidley efierwerds v^rots ihel he found ihet while the 
breedih bclween the anterwr bevdeik of the orbits of naiti !■ elighily 
grenier then m large slculli of cahallm, ihc breedih between the poMlrrier 
tMiders le len , hence it would eeem ihel the eyes of ecetti looked less for 
ward then those of codd/Zw The other nieesuremciiis — zygoinaiic breedih, 
greaiest breedth of muule, least breadth of peleie, disLencc beiwecn molerd' 
frf onpoiile sides, and the greatest breadth ofpoBterior nere% nil fell wilhln 
lh€ limits of venation of E eahallue Hence ll 1 | apparent that E leaitf 
wu in many leipecls aunilar to tabmUite, ea Mr Gidley indicated In his 
pater on the subject, The bones ocbor than Ihe skull, taken seperalelt 
CDujd not be distinguished from thoee of caAeZ/Wx Other differences in dhe 
rtulls than Ihoee meniiond have been fully described end illmlraLed by Mr 
Gidley, end the facts need not be repeated Nodoubl e more mmutc iiudy 
of Ihe osieologicel cbareccers of bseil horsea would throw valuable light on 
Ihe significance of vaHations m the IKlng form* 
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north. In the region of the prairies Moreover, even if the 
natives had known the horse, they might well have been 
astonished at the horse-and-man combination ' Then It is 
difficult to understand why Equus became totally extinct, 
since subsequent events showed that vast areas were admir- 
ably adapted to it Prof Ewart informed me (liif 1902) 
that the Chinese were alleged to have visited America about 
the eleventh century, and reported it as the land of women, 
the horse and the vine '* This tradition is apparently not 
to be regarded very seriously, but the antiquity of the 
genuine Equus caballus in North America is supported by 
O P. Hay in his excellent catalogue of the fossil 
Vertebrate of North America (1902), p 622 This author 
boldly lists E caballus as Pleistocene on this continent, and 
while admitting that In some rases the IdentiAcations have 
been open to question," and " in other cases the remains 
may have been derived from the introduced race," he adds, 
" the former existence of the species in Alaska and in 
California appears well established " Of course, the term 
E caballus must here be understood in the wider sense 
Prof Ewart also remarked, In the letter just cited, that the 
Spaniards at the time of the conquest used small-headed 
horses, " the offspring of the E fossilis of Asia in all prob- 
ability," whereas the characteristic "buckskin" pony of 
our south-west is a relatively Large-headed animal Further- 
more, Mr, >\i]fred Blunt, through my brother, Mr. S C 
Cockerell, communicated the statement that " the Spaniards 
never rode mares, and can hardly have brought any but 
stallions with them In their ships to their coloni^ " Hence 
the early abundance of wild horses in North ond South 
America appears very remarkable, With reference to the 
presumed early absence of horses, one may also remark that 
so common an animal as the " antelope " (Antilocapra) 
was not made known to naturalists until about 1815, and 
a perfectly new wild sheep was discovered in northern 
Mexico in 1901 t Even the known variability in colour of 
the wild horses might be thought of as a Mendelian pheno- 
menon, resulting from the mixture of different types, and 
the Infusion of new blood could be conceived to have re- 
sulted in greater vigour and consequent Increase In numbers 

T D A COCKBRBLX 
Colorado Springs, Colorado, USA 


This paper, only slightly abridged and with about one- 
third of the fiTOrei, appeared In Nature of April 21 (vol 
Ixlx. p 590) 1 am more than " half inclined to regard the 

Celtic pony as a valid species " and to recognise three species 
of living horses I prefer, however, to leave mteinatists 
to decide whether Prjevalsky's horse and the Celtic pony 
should be regarded as species or merely as varieties 

J C. E 

Entropy 

An author expects some unfavourable reviews, and, if 
wise, proffts larmly by them, but Prof Perry’s review of 
" Entropy " In Nature of April 14 Is simply an attempt to 
brush away a book the object of which Is to eradicate 
what, I submit, is a very widespread mistake, because the 
reviewer has himself not only made the mistake, if mistake 
it be, but championed It This mistake is that entropy is 
conservative in irreversible change, that the entropy of a 

body IS increased only by its taking in heat, or that J dH/6 

IS the entr^y in irreversible change, or that dH (6 is a 
complete differential In Prof Perry’s own words, " There 
Is a proparty of the stuff called its entropy 0 , which is such 
that any change in it, 0^ if multiplied by t the absolute 
temperature gives 6H or " ** ^ is to heat re- 

received H something like what v is to work w " " If we 
divide every 8H by f, every amount 8H being divided by 
the i at the time, and if we call IH divided by the t by the 
name, entropy, we shall And that when the stuff is brought 
back to Its old state again, we have just given out as much 
entropy aa we have token In The account balances 
exactly " 

In a note to a presidential addreu 1 pointed out that 
such statements are numerically correct in reversible changes 

1 Some of till obonclBAl piclogrophi ihow horno, hut Ihcoo oro op- 
pAnntly of rocunt dote. Unfotliuotely *« bowo do uclsnl Amoricu 
onwiiif ■ of anlmali compAnblc lo diew of Europe 
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only, that in ail irreversible changes they are not accurate, 
and that they thus give a wholly wrong idea of the function 
entropy There was no question, and never has been, about 
reversible changes, that is to say, changes where p and A 
are uniform throughout the working substance, the whole 
of my criticism refers to irreversible changes alone 

Prof Perry then started a correspondence in which Prof 
Poincar6 and Prof Planck were good enough to join, and 
also showed how Prof Perry was wrong (EleCirtetan, 
March 13, 1903) 1 quote from Prof Planck’s letter — 

" The controversy excites my attention the more, when, 
to my astonishment, 1 see a man so well known and so 
eminent in science as Sir Oliver Lodge ^ putting forward 
ideas on thermodynamics (Electrician, January 23, p 460) 
which I combated ever since the commencement of my 
studies in that science " 

" But how can I hope with my words to make any im- 
pression on such writers when Mr Swinburne’s excellent 
articles have failed to effect any change in their preconceived 
ideas/ For, with one reservation,^ what he has written in 
the Electrical Eevicui (January 9, p 52) is, in my opinion, 
one of the best and clearest expositions of the subject that 
has ever been written, especially where he points out that 
Nature never undertakes any change unless her interests are 
served by an Increase of entropy, while man endeavours so 
to make use of those changes allowed by Nature that his 
own interests — namely, the acquisition of available energy 
~are served as completely as possible " 

Science can never be a matter of authority, but I quote 
Prof Planck because Prof Perry now reviews the book 
as if his definition of entropy was universally accepted In 
thermodynamics, and adopts the tone that anyone who 
differs from himself and develops Clausius's inequality, 

for all irreversible changes, is wrong prima 

facie 

Though the review contains quotations from the little 
book, they are always incomplete, so as to give as far as 
possible an absurd meaning Thus the quotations about 
errors in text-books look as if I said text-books on thermo- 
dynamics are wrong What I do say is that books on 

physics and steam engines deffne ^ as^dH/ff, whereas 

books on thermodynamics show that is accurate for re- 
versible changes only. The whole gist of my book is the 
application of Clausius’s principle of increase of entropy 
Books on steam engines, and generally on physics, as 
opposed to those on thermodynamics, say d^sdH/ 9 , and 
dli /9 IB a complete differential, If A means the temperature 
of the working substance when that temperature is not 
uniform, dH/O has no meaning, and is not a complete 
differential By 6 In irreversible change, as I have often 
explained, I mean the temperature at the separating surface 
through which dH passes If no meaning can be given to 
dH/8 in irreversible change, my criticism that dH/6 15 not 
a complete differentisl, except in the ideal case of reversi- 
bility, is still valid "It Is hardly believable that In a 
dynamical illustration he should imagine the momentum 
of a system of two colliding bodies to be increased by thr 
collision " is calculated to give the impression that I am 
ignorant of elementary mechanics The context is dis- 
cussing the sum of the scalar momenta of gas particles 
This increases when some isolated gas equalises its tempera- 
ture at constant volume " But as we have the foot-pound, 
t- The reference lo Sir Oliver Lodge occuri became he wrote an article 
on entropy deAned lo that which I take it he has recalled It 

was because 1 thought the weight of his eulhorily might lef] hsrrafuMy thu 
1 sent the cormpondenca 10 two leading auihorllies on ihermodynamics 
* This was my statement that dp It oevar a complete dilTeremial in 
irreversible change For lo bo a complete dilTereniial In terms of, aay, 
db, we must Eava dp b MdV+Ndo, where M/ffv * To prave 

a perfect differenthl during any Irrevenuble change ua equauoQ mbit 
be irue while the change is going on It Is not accurate to put the value of 
S or of > which oblaloM before the change started, or would be reecbed If 
the change were arrested and the substance allowed 10 coma to nniform 
temperature and prenuN Prof Planck is so much better a phyelciei and 
maRiematician than I am that 1 do not contradict such an auihoriiy i I 
merely say there is a misundenundlng, which may be mine, and 1 
submit my contention My view 11 that the uhyiical meaning of a 
complete dlfTanntial in mechanlce la noc only that the inteeral Is compleielj 
determined by ifae coordineles^ but ibat It is conservalive Lagnnge's 
treaiment of mechanics really involved the oouemtion of energy, that U 
lo lay of the forms ha dliriiiiseii 
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and 1 think the poundal, as units of energy " looks as if I 
confuse force and energy Ihe context shows that 1 object 
CO non-metric units as unsciontihc, and therefore do not care 
which unit bears the name poundal The statement that 1 
want to have Claus instead of Rank for the British unit of 
entropy is wrong The claus is the unit of entropy in the 
practical metric system where the joule is the unit of energy 

The rank is a name proposed by Prof Perry for 

and as this is not entropy in any real change, 1 cannot 
adopt it as a unit of entropy As to dx* I will deal with 
that elsewhere, it is a side issue The statement that I 
talk of " the entropy of a quantity of heat " is wrong 
Prof Perry holds that entropy is a factor of heat I dis- 
sent, and agree with Prof Planck that entropy is not a 
factor of energy So far from talking of the entropy of 
a quantity of heat, 1 have explained very fully how and 
why entropy is in no sense a factor of heat 
1 would not write were a review in Naturf not particularly 
important, and I tru^t you will, iti fairness Co my publishers 
and myself, allow this letter to appear 
41 Palace Court. W , May 1 James Swinbi^kne 


Mv sole object in the controversy to which Mr Swinburne 
refers was to show that, like most of the other writers of 
whom he complained, I h^ve never cither made or 
championed the mistakes he speaks of at the beginning of 
this letter As to my notite of his book, 1 cannot admit 
that 1 have misrepresented him except as to the claus I 
made a mtstakr in saying that hj& claus is what is some- 
times called a rank As he now says that the momentum 
of which he spoke was a stalar momcntuni^ I submit that 
1 was quite fair m my comments 1 cannot admit that his 
9 x diagram is a side issue John Perry 


Oflgin Of Planta Common to Europe and America, 

That there is a resemblance between the floras of Canada 
and northern Europe, and again between the floras of 
Canada and of eastern Siberia and Japan, is well known 
Including the horsetails and ferns with the flowering plants, 
probably about 575 species are identical in Canada and 
Europe, and again about 330 in Canada and Japan or the 
River Amur country A large number of these are common 
to the three continents The hypothesis generally accepted 
has been that, in some comparatively recent epochs, there 
has been a connection between Europe and America which 
facilitated the intermingling of the plant life of the two 
continents The late Prof Asa Gray suggested the prob- 
ability that the migration of European plants bad taken 
place across Asia to America Lesquereux, from his studies 
of the flora of the Dakota group, on Che other hand, main- 
tained that the North American flora is not now, nor has it 
been in past geological ages, the result uf migration, but 
that It is indigenous It has long been known that species 
now extinct occurring in the Miocene of Europe had 
appeared in America at an earlier period Lester Ward 
enumerates eleven species — all now extini t — as common to 
the Laramie group in the United States and the Eocene of 
Europe, and shows further that at least two living species 
now found in both Japan and America date their origin In 
America as far back as the Eocene Twenty years ago my 
own studies in the distribution of Canadian plants also con- 
vinced me that whilst facilities had existed for migration 
m both an easterly and a westerly direction, Canada was 
the point of origin of many of the species now identical in 
Europe and America This eonviction has been heightened 
by further knowledge of the range in Canada of these 
identical species and by further discoveries during recent 
years of plants in the Pleistocene clays of Canada Of 
seventy fossil species in these Pleistocene clays at Toronto, 
Ottawa and elsewhere, twenty occur at the present day in 
both Europe and Canada, fourteen are similarly Asiatic 
aiNl Canadian, whilst eleven are common to the three coi^ 
tiaents This, if it does not neceaspnly indicate chat^iq 
pleistocene times the intermingling of these floras had 
already been effected, at least shows that in this period 
these identical species were present in Canada, and had 
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here their place of origin if there Is nothing to indicate 
their presence at as early a period in Europe or Asia In 
its vast areas of exposed Laurentian and Huronian form- 
ations, Canada has an old look about it, and must have 
furnished a home through long past ages for the growth 
and diffusion of northern temperate plant life, when other 
seLtions of the globe have from time Co time been under 
water 

Ihe peLulianties of the present range over Canada of 
many of these identical speues also afford suggestions 
Whilst many of them are distributed somewhat generally 
over the country, and many are high northern or Arctic, 
quite a number do not range west of Lake Superior ; others 
have not been found west of the Rocky Mountains, whilst 
some are confined to British Columbia and Alaska In 
View of their occurrence also in either Asia or Europe, this 
circumscribed range of so many species suggests their 
antiquity, and that the elevation of that lofty barrier, the 
Rocky Mountains, and the disturbance of the relations of 
land and water in Manitoba and the North-West Terri- 
tories in more recent times, has resulted in these plants 
being confined to their present range where forest con- 
ditions were more suitable, and has led to the treeless 
prairies and plains being tenanted by new groups of species 
specially suited to ihe new conditions there, when the land 
rose to Its existing level A T Drummond 

Toronto, April 


Moisture in the Atmosphere of Mars 
In your issue of May 5 I see a note In the astronomical 
column on Mr Lowell's theory of the Martian canals It 
IS perhaps not just to criticise it on so short a summary, but 
there is a point on which I should like to ask a question 
If. as Mr Lowell says, there is not sufficient moisture on 
the planet to produce vegetation, how does the water return 
to the poles ready for the next summer? The only way, it 
seems to me, is by evaporation His suggestion of artiflcial 
waterways to carry the water from the polar caps implies the 
existence of an atmosphere sufliciently dense to enable 
intelligent beings to live That being so, is it not just as 
plausible that the evaporated water snould condense m the 
form of ram on the general body of the planet as well as at 
the poles? although, of course, the excessive cold would 
account for an increased fall at these extremities 

Bouroemouth, May 10 Arthur J Hawkes 


Radium and Milk 

In the souring of milk the amount of lactic acid developed 
may reach o 80 per cent in three or four days when the 
milk solidifies. In view of Sir O Lodge's suggestion 
(Nature, Oitober i, 1903), 1 have made experiments com- 
paring the rate of aiidification, m two to three days, with 
and without the influence of radium rays from a 5 mgrm 
radium bromide tube The differences in five cases did not 
exceed the limit of experimental error, 001 per cent of 
lactic acid, and in a sixth case with the milk solidified the 
difference only amounted to 005 per cent of lactic acid 
It therefore appears to me that under normal conditions 
radium rays have little or no effect on the functions of the 
lactic acid bacillus William Ackrovd 

Halifax 


r///i BANTU RACES OF SOUTH AFRICA ^ 

N othing so good as this book dealing with the 
Negro indigenes of southern Africa has yet ap- 
peared Mr Dudley Kidd's work is therefore entitlra 
to take the first rank oh this subject, at any rate as 
far as the Bantu races of South Africa are concerned 
It as a national humiliation to us to reflect that 
as a Government we have been connected with South 
Africa for more than a century, that is to say, two^ 
thirda as long as our imperial connection with India 
has lasted, and yet that by Government endeavour or 

1 "Tbt£>MnilAl Kidlr " By Dudley Kidd Pp 11111 + 436. (Loodgn 
A uidC Blick, ip 04 ) PricaiBj. nsi. 
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private research so little of value has been published 
in the English language on the native human races 
of Africa south of the Zambezi The present reviewer 
does not overlook the excellent but incomplete work 
of the late Dr Bleek, of Sir George Grey and of 
McCall Theall, nor should the short work by Thco- 

E hilus Hahn on the Supreme Being of the Hottentots 
e left unmentioned The author of the work under 
review is also right in calling attention to the value 
of the Rev Canon Callaway’s work, published in the 
’sixties of the last century on the religious system of 
the Zulus, and the writings of the French Protestant 
missionary Casalis on the Basuto and Bechuana lan- 
guages should not be left unrecorded 
The author gives at the end of his book, ** The 
Essential Kafir,” a bibliography of the works written 
in English and French on the Hottentot, Bushmen and 
Bantu races of Southern Africa He has omitted to 


lighten themselves or others on the characteristics of 
the native races whose doings or misdoings were pre^ 
vocative of so much bloodshed and expenditure of 
monev . 

Even those who have left on record their studies 
of the Negro rates in South Africa — with the excep- 
tion of Dr. Bleek — seem to have earned on those 
studies with little or no reference to the lands beyond 
the Zambezi Many South Africans fancy that the 
linguistic term Bantu, which was fiist coined by Dr, 
Bleek, applies wholly to the Zulu-Kafir-Bechuana 
peoples of the South African Colonies, and do not 
realise that it was intended by Dr Bleek, and has 
since been used, to cover nearly all that section of the 
Negro race which inhabits the ^lOuthern half of AfriCd 
between the northern limits of the Congo basin and 
the Equatorial Lake regions and the eastern districts 
of ( ape ( olon> ' 



Fic I SwTBue linking Fira by Friction From "The Eueninl Kjirir,” by Dudley Kidd 


include a variety of books m the German language on 
the Damcira (Ova-herero) people and language But 
these (which are by no means final, lomprehensive, or 
even particularly valuable) have owed nothing 111 then 
inception to the British rule over South Africa Con- 
sequently the slur still remains, especially when we 
compare such a list ns is given in the Appendix to 
” The Essential Kafir,” with a list which might be 
compiled of works on the native races and languages 
of India, or even of British Central Africa It is 
difficult to understand why scientific Anthropology h«is 
played so poor a part in British South Africa , but no 
doubt It IS due to the fact that the great personages, 
appointed or self-made, who have ruled over or have 
influenced South Africa during the last hundred years, 
never, with the exception of Sir George Grey, took the 
slightest Interest in these questions, or Cared to en- 
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Consciously or unconsciously, Mr Kidd in the book 
undir review brings out empliatiLallv the ” Central 
Xfnean ” characteristics of the Zulu-Kafir people (It 
would be a good thing for consistency of speech if 
we induced the world at large to drop the term 
" Kafir,” and to apply some such name as Zulu to 
nil those Bantu tribes in South Africa — as apart from 
the Berhiiann, the Herero, and the Zambezi people — 
which speak dialects of the Zulu language. Kafir 
— originally spelt Caffre— was the Portuguese ren- 
dering of the Arabic " Kafir,” plural " Kufar,” which 
means ” infidel ” or a race not believing in Islam 
When the Portuguese vessels first rounded the Cape 

Blnk'i una of " Bantu ** w» more conniciad with linf uialic cUal- 
Acailona. Whoeber ihaiu li a nagro physical lypa which in eoniMad wfiih 
iha mkirti gf thia dlMlnct sroup oT languapai b hIII uadMermtaed . Pr* F 
ahrubwdl, ihi BBilirapolfli|l^ tbuka ihera U. 
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of Good Hopo and touched at the coast of south-east 
Africa, th^ found Arabs or Arab half-castes tradjng^ 
there, and learning that these called the black natives 
of the country '* Kafirs," they adopted this term hence- 
forth as the designation of the Bantu coast rates of 
southern Africa, and passed on this word to the Dutch, 
who handed it over to the English Mr Kidd, by 
his excellent and detailed description of Kafir customs, 
myths, folklore, songs, dances, and implements, shows 
how inseparable these pec^le are in classification from 
the Negro races of tropical Africa. This deduction 
15 in varying degrees affected by an examination of 
South African Bantu languages. Of this subject Mr 
Kidd does not treat at any length, but it might be 
mentioned that a careful study of such linguistic works 
as those of the late Dr Bleek brings out the following 
points - — 

A study of the existing languages of the Ova-herero 
of south-west Africa, of the many Bechuana tribes of 
central South Africa, and the languages of the Zulu- 
Kafirs from Cape Colony on the west and south to 
the Portuguese district of Inhambane (Nyambane) 
shows that there is fundamentally a common though 
remote parentage to these languages so far as £e 
vocabulary and grammatical structure are concerned; 
that IS to say, that there is more evidence of inter- 
relationship l^tween these three groups than there is 
between any one of them and the Bantu languages to 
the north and north-east But there are still very 
striking differences in phonoloc^ ^tween the Herero, 
Bechuana, and Zulu groups, showing that the history 
and wandennn of each section must have differed 
considerably The Bechuana languages are the most 
altered from the original Bantu structure, but they 
are without the clicks which seem to give a Hotten- 
tot aspect to the Zulu dialects, and I believe that 
very little that is Hottentot can be traced in the 
etymology of the Bechuana vocabulary But the 
phonology of this language is so peculiar as to sug- 
gest its great isolation at one period from other Bantu 
dialects. Some students of Bantu languages, how- 
ever, have thought that the Bechuana races may have 
been the pioneers of the Bantu invasion into the re- 
gions across the Zambezi 

Physically speaking, the various sections of the 
Bechuana people exhibit far more traces of inter- 
mixture with the Hottentot-Bushmen type than is 
shown by the Zulu-Kafirs or by the real Herero 
(Oamara) people, ‘ The languages of the Herero 
group, though they possess marked characteristics in 
phonology, are of a very pure Bantu type, and gradu- 
ally link up northwards with the languages of the 
Congo coast and with the Bantu spjKch of the 
southern portions of the Congo basin, Zulu lan- 

guage retains some primitive characteristics in the 
form of the prefixes, which have been changed or lost 
in the Bechuana or Herero groups Yet in other 
respects the Zulu dialects have departed widely from 
the Bantu standard, especially in vocabulaiy. This 
langfUage group is a curious mixture of archaic Bantu 
features and inexplicable elements which, if not Non- 
Bantu," cannot be defiAitely traced to any known 
Bantu group of tongues In a few cases words of 
this description are m Hottentot origin, but this does 
not explain many of them, which would appear to 
have bron absolutely invented by the Zulu people, no 
doubt owing to that strange custom (by no means 
unknown elsewhere in Afric^, of " hJonipa," by which 
a constant local change of vocabulary takes p^ce 
owing to the dislike to mentioning names of things 
which resemble the names of relatives; so that if there 

1 Enaqit of oooiw iho Hill Dvuni, vho ore ■ myitsrioM Iribo of 
■MUililii pooplo In iIm nonbora |huii of Gonnan Souih-wM Afticn— n 
bbeh tien ilallar in tippmnaeu 10 iom« of ib« wt d^ndcd Nogro irlbm 
of Wsii Afete, but lowing n eompi dinloct ofHoticnioi 
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be a prominent person in the tribe, for instance, whose 
name is actually eouivalent to "ox," or even whose 
name sounds Like tnc word for ox, in that village or 
community the ox will henceforth be known by a para- 
phrase or by a substituted word 

In many respects — as Mr Kidd’s work shows over 
and over again — the Zulu-Kafir race would seem to have 
been the last arrived of the Bantu peoples In southern 
Africa, and to have reached that part of the continent 
at no very remote period — possibly not more than 
1,500 to 2,000 years ago In some of their charac- 
teiisticb the Zulus irresistibly recall the manners and 
customs of such Nilotic-Negro races as the Masai> 
though there is absolutely no linguistic connection 
between the two peoples No doubt this can be ex- 
plained by assuming that the original Bantu group 
from which the Zulu sprang had sent several previous 
branches to invade South Africa, which may have 
been the originators of some of the Zambezi tribes, 
of the Bechuana and the Herero, and that in thU 
original home, somewhere up in east-central Africa, 
the Zulu peoples came into contact with Nilotic-Ncgro 
races from whom they borrowed customs, arms, and 
methods of warfare, and with whom they shared 
religious beliefs When the Zulus started forth on 
their southward migration their progress seems to 
have been a relatively rapid one We need not be 
astonished at this when we reflect on the remarkable 
speed with which a small section of the Zulu people 
in the first decades of the nineteenth century rushed 
back into Central Africa, reaching in their raids and 
settlements even the vicinity of the Victoria Nranza 
The author has much to say of interest on the vexed 
question of the clicks in Zulu. There are three clicks 
in this Bantu language — the only Bantu form of 
speech which possesses these sounds. Some have 
considered that they were borrowed from the Hotten- 
tot, but of late there has been a tendency on the part 
of students like Mr Dudley Kidd and Miss A. Werner 
CO argue that these modern clicks in Zulu have been 
separately developed without Hottentot parentage. 
Mr. Kidd points out that at the present day the clicks 
subsist far more in the language of the women than 
in that of the men It should be noted that amon^t 
the settlements of Zulus in east-central Africa, which 
are about seventy years old, the clicks are rapidly 
disappearing Dr Bleek pointed out in his linguistic 
studies that certain strong intercalated a^irates met 
with in Swahili, and in one or two other East African 
Bantu dialects were not dissimilar to a vanishing click 
The space at my disposal does not permit of my 
dealing further with the interesting problems raised 
by this book, which, however, I must repeat, is per- 
haps quite the best that has yet been written or 
complied about the Bantu negroes of South Africa ^ 
The hundred plates that illustrate this book are all 
photographs ot perfect execution and singular aptness. 

H H. Johnston. 


PROF E J MAREY 

O F the two veteran Frenchmen who entered on their 
careers as physiological discoverers half a cen- 
tury ago, Marey and Chauveau, the first has left us. 
The second is in full vigour and is at this moment 
engaged In active laboratory work. 

Marey died on Sunday night after an illness of 
much suffering His earliest investigations had for 
their purpose the devising of methods by which the 
arterial pulsations could oe made to inscribe them- 
selves on an equably moving surface so as to obtain 
a graphic record from which their time-relations could 
determined. One of the earliest products of these 
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methods was the invention of the sphygmograph, of 
which the original form (1B63) has not undergone 
any important modificatLon From the arteries he 
proceeded to the heart, and for this associated himself 
with Chauveau, with whom his early friendship per- 
sisted unbroken to the end It was to this association 
of two able men, one of whom was at that time the 
most skilful of living experimenters, while the other 
possessed an equally exceptional faculty of mechanical 
invcntiQi;^, that we may attribute the splendid re- 
searches ' on which our present knowledge of the 
motion of the heart is founded 
The results of these investigations were communi- 
cated to the Academy of Sciences in the early 'sixties, 
and soon after published in Marey's first book 
(" Physiologic Medicate de la Circulation du Sang ") 
in 1863 This work was followed by others, of which 
were the Travaux du Laboratoire," published an- 
nually by M Marey after he had succeeded Bernard 
as professor in the Collfegc de France. In these he 
completed the development of the graphic method *' 
in its relation to the circulation, and extended its 
application to other bodily movements, particularly to 
tfwae of locomotion. Including the flight of birds It 
thus happens that the kincmatographic " method, 
which in later times has not only been vulgarised for 
public entertainment, but has served a higher purpose 
as a guide in the artistic representation of animal 
motion, was in the first instance devised by Marey 
for the purpose of physiological research 
It would be difficult to over-estiihate the value of 
Marey 's work to the science to which, for the last 
half-century, he has devoted himself Full of original 
ideas and fruitful in resources for carrying them into 
effect, his ingenious methods have not only served his 
own purposes, but have been made available by other 
workers in all investigations relating to the mechanical 
functions of the animal body It would be difficult to 
find a single instance of a research in the carrying out 
of which these methods have not been employed. 


?KO¥ WILHELM HIS 

pROF WILHELM HIS, whose death was an- 
nounced from Leipzig on May i, at the age 
of seventy- three, altered and extended our knowledge 
of human anatomy more than any man of his time 
He discovered and wrote the history of the human 
body during the first and second months of concep. 
tion, and thus filled in what, until his time, was 
almost a blank He introduced more accurate methods 
of studying the form and relationships of the various 
organs of the body Pupils went to him from all 
parts of the earth and carried back to their native 
universities the quiet, honest spirit of investigation, 
the complete methods and the accurate technique His 
had introduced in his laboratory at Leipzig His 
influence to-day is world-wide , it is especially evident 
in the remarkable progress in embryological research 
made recently in the United States 
As His entered to lecture one was struck by the 
absence of those bodily features one expects in a 
German professor He was a Swiss by birth and 
education, having been born at Basel in 1831; in ap- 
pearance he might have been an Englishman , His 
narrow, longish head, black hair, regular profile, long 
sallow face, and nervous temperament indicate his 
descent from a Celtic stock He taught quietiy, 
clearly, and concisely, illustrating his subject as he 
spoke by marvellous drawing on the blackboard. He 
relegated lady-students to the back-bench. Long after 
the university doors were shut, a light could be sefn 
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in the window of his private room, for to him work 
was also amusement. 

His career as a medical student is interesting. It 
began at the University of Basel when he was 
eighteen, and finished there in 1854 when he was 
in his twenty- third year, but during that period he 
visited and worked at the Universities of Bern, Berlin, 
Wurzburg, Vienna, and Prague, selecting what was 
best at each place After graduating he studied in 
Pari!» In 1857, then twenty-six, he succeeded Meissner 
as professor of anatomy and physiology in Basel, and 
commenced his life's work 

It IS always a matter of the utmost interest to know 
the circumstances that determine the direction of a 
successful line of research His, m his student days, 
while working at Wurzburg with Virchow, then a 
young enthusiast, commenced and afterwards finished 
an investigation into the structure of the cornea of 
the eye, and in the early years of his professorship 
published, with Billroth, a research into the structure 
of lymphatic glands and allied bodies A lecture which 
he heard Remak give in Berlin on the developments of 
glands was really the starting point of his embry- 
ological work The point which struck him as mar- 
velloua was the development of a gland ,such as the 
liver from two of the three primary layers of the 
embryo He commenced to investigate the origin 
and the part which each of these three primary layers 
played (ectoderm, mesoderm, and hypoderm) in the 
development of each part of the body, first in fowls 
and lower vertebrates, and subsequently in the then 
almost unknown early human embryo 

Every advance in science rests on the introduction 
of a new method By the methods he employed His 
succeeded where other men had failed The early 
human embryo 15 minute and jelly like; it has to be 
hardened and stained before it can be cut in micro- 
scopic sections; it has to be stained to differentiate its 
various constituent layers, it has to be cut with a 
mathematjcal regularity in order that each section 
may be magnified and modelled in wax so that, by 
placing these wax magnifications together, a recon- 
struction of the embryo may be obtained. Although 
His did not invent any one of these details, yet he 
improved each of them and applied them to the study 
of embryos with an accuracy that never has and 
never will be surpassed Duplicates of the models 
thus constructed are to be seen in all anatomical 
museums, and are of the greatest service to those who 
leach as well as to those who pursue embryological 
research 

The work of Prof His is not marked by brilliant 
generalisations or discovenes, nor can his outlook on 
the kingdom of living things be said to be a wide 
one He represented most realistically what he saw, 
but his power of interpreting embryological facts was 
limited by his neglect of comparative anatomy Per- 
haps the greatest of his discoveries was the manner 
m which nerve fibres are developed. He was the first 
to see that they were processes produced by nerve 
cells. If his limitations ore mentioned, k must also 
be admitted that most of what we know of the early 
development of all the systems of the human body we 
owe to him 

Ludwig, who made Leipzig the' Mecca of physi- 
ologists, early recognised the ability of the young 
Swiss anatomist, and was instrumental, in 187a, in 
liaulng him appointed director and professor of 
anatomy In the University #f Leipzig. During fhe 
thirty-two years he laboured there, the ybungar 
anatomists flqcked to him, and by placing his umei 
ddirice, and encouragement freely at tfaeir disposal, he 
rendered them dee^ bis debtors. 
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In connection with the aisembly of the International 
AMOciatioii of Academies next week, the international 
council of the International Catalog-ue of Scientific Litera- 
ture will also meet The following are the members of 
this council, and the countries they represent — Prof H E 
Armstrong, F R S , Great Britain , Prof H Pomcari and 
Dr J, Deniker, France, Dr W T Blanford, F R.S , 
India, Dr M Knudsen, Denmark, Prof R Nasini, Italy, 
Captain H J Lyons, RE, Egypt, Prof A Famintzin, 
Russia , Prof Dr Karl von Than, Hungary , Dr J 
Brunchorst, Norway, Monsieur D. G M^itaxas, Greece, 
Prof Dr D J Korteweg, Holland , and Prof A Liver- 
cidge. New South Wales 

The Weights and Measures (Metric System) Bill was 
read a third time in the House of Lords on Tuesday, and 
was passed with various amendments proposed by ihe public 
departments to the Select Committee to which the Bill was 
referred 

Sir William Ramsay has just been elected an honorary 
member of the “ Bunsen Gesellschaft " 

Prof G H Darwln, F R S , has been elected a foreign 
asaociate of the U S National Academy of Scietices 

Wb regret Co see the announcement of the death of Prof 
G. J Allman, F R S , for ,more than forty years professor 
of mathematics in Queen's College, Galway 

The council of the Geological Society of London has this 
year awarded the Datilel Pidgcon fund to Mr Linsdall 
Richardson, of Cheltenham 

The Times correspondent at St John's, Newfoundland, 
RtaCes chat Lieuc Peary is chartering the sealer EagU for 
a cruise to Littleton Island, from July to September, in 
preparation for a four years’ stay m the Arctic regions, 
beginning next ^ason 

A MATHEMATICAL socicty) of Vienna has been organised, Che 
meetings of which afe Co be held monthly The officers are 
Messrs, G von Eschench (president), E Muller and 
W Wlrtlnger (vice-presidents), A Lampa (secretary), and 
A GersCel (treasurer) 

A FUND has been started by the Faculty of Sciences and 
the Engineering School of Rome with the object of raising 
■ome kind of membnal to the late Prof Cremona The 
aecretary is Signor 1 Sonzogno, 5 Piazza San-Pietro In 
Vincoli, Rome 

The Royal Academy of Sciences of Madrid offers for 1905 
■ prize for the best essay written In Spanish or Latin on 
the following subject — ** A complete study of a special 
clan of Singular integrals arising from differential equa- 
tion! for which the values of Che derived functions become 
lluletermlnace when certain relations exist between the 
■ImulCtneous values of the prlnclfMil variables " 

Further particulars have been recently issued regarding 
die mathematical congress which, as announced last summer 
In NatUrs, Is to take' place at Heidelberg from August S 
to 13. There wilt be six sectlqfia, and In addition five con-^ 
fenneea prealded over by Profs. Wlrtlnger, Green hi II, 
DerboiiR, Segre and Kttnlgsberger. It la (fropoaed to hoM 
nii^lUdona of mathematicol 'tnodela and of mathematical 
beeka, 

A auisa of pi^lxea «s offered by the mathematical and 
natural edanoe sectloii of the " Jablonow " Society of 
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Leipzig for themes connected with the following subjects — 
For 1904, the chemical differentiation of rock magmas , 
for 1905, the causes of plasmic currents In vegetable cells , 
for 190b, the analogues of Barnouilli's numbers in the study 
of elliptic functions , und for 1907, the laws of photoelectric 
currents hull pai titulars arc obtainable from the secretary. 
Prof VV'ilhclm Scheibner, 8 Schlettethtrasse, Leipzig 

A DRipr notice of the late Edmund Hess, who died at 
Heidelberg on December 24, 1903, given in a note in 

L* Enstignemeni maihemaUque^ vi , 2 lltss was bortil^ac 
Marburg on February 17, 1843, and bludied mathematics 
there from 1860 to 1862 Ihe next ytar he went to rteidel- 
berg, where he studied under Hesse, from whom he acquired 
his tdbte for geometry He subsequently occupied the post 
of assistant at the Observatory of Gottingen, and in i86b 
returned to Marburg, where he held oHice at first as extra- 
ordinary and later as ordinary profes'ior llis papers deal 
exclusively with geometry, the subjects including “ theory 
of the division of the sphere” and “contributions to the 
theory of configurations in space 

1 ME ninth annual congress of the South-Lastti'ii Union 
of Scientific Societies Will be held at Maidstone on June 
9-11 Mr h W Rudler, the president-elect, will deliver 
an address on the evening of June 9, and papers will be 
read on the mornings of June 10 and June 11 Ihere will 
be several excursions to places of interest to naturalists and 
□rch»ologisl!i 'Ihehon general secretary is Mr G Abbot, 
33 Upper Grosvenor Road, Tunbridge Wells 

On Tuesday next, May 24i Mr H F Newall will begin 
a course of two lectures at the Royal Institution on the 
solar corona, on 'Ihursday, May 26, Mr H G Wells will 
deliver the first of two lectures on literature and the State , 
and on Saturday, May 28, Sir Martin Conway will begin d 
course of two lectures on Spitsbergen in the seventeenth 
century The Friday evehing discourse on May 2 J will be 
delivered by the Prince of Monaco on the progress of ocean- 
ography, and on June 3 by Prof Svante Arrhenius on the 
development of the theory of electrolytic dissociation 

A CORRESPONDENT directs our attention to a singulai 
mistake of dates in Mr Herbert Spencer's " Auto- 
biography ” Referring to his visit to Montreal in 1882, Mr 
Spencer states (vol u p 39®) — The meeting of the British 
Aaaociation had ended before our arrival ” The meeting 
of the British Association in Montreal was in 1BS4, so this 
was probably a maatfng of the American Association for the 
Advancement of Science which Spencer refers to Ihls 
conjecture appears to be confirmed on p 384, where in a 
letter to Prof Youmans he refers to the possibility of attend- 
ing the meetipg of the association at Montreal and support- 
ing Prof Youmans in his position of chairman of the Com- 
mittee of Science Teaching 

During the anniversary meeting of the Royal Geographical 
Society on Monday, the Royal med jls for the encouragement 
oI geographical science and discovery were presented, the 
J^oujider'a medal to Sir Harry H Johnston, for his ex- 
plorations and Investigations in Africa, and the Patron s 
^•1 to Commander Robert F Scott, R N , for his con- 
dqct ’‘of the National Antarctic Expedition, and especially 
for his sledge journey to 82° 17' S The following other 

f lvards were also made — tho-Mm^hlson grant for 1904 to 
leut Colbeck, for hla services to the socifety while in com- 
mand of the relief eapedlttons , the-Cuthbert Peek grant for 
1904^0 Don Juaii Vlllalta, for important geographical dis- 
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coverles to the eut of the Andes, while In command of n 
Peruvian evplorlng expedition ; the Gill memorial for 1904 
to Captain Irizar, Argentine Navy, for tala very aucceaaful 
expedition for the rescue of the Nordenskjbld Antarctic 
Expedition , the Back grant for 1904 to Dr. M A Stem, for 
hia valuable geographical work in Central Asia, and 
especially for his mapping in the Sarlkol and Kwen-Lun 
ranges 

The Russian papers report that a rather severe shock of 
earthquake occarred at Shemakha (Caucasus) on April 28 
at 6.30 , 

A NEjer 'eap^ttOn,f ^undar M Tolmachoff, is being 
organipeti the Ru^elan Geographical Society for the ex* 
ploration of the rjs^i^n between the moutha of the Yenisei 
and the Lena 

RBCpniDS 'obtaihhd by observere in several parts of the I 
worlds Buggejt that an appreciable general diminution of 
the transparency of the earth’s atmosphere took place some 
time during the year 190a, but disappeared at some time 
during 1903. As this Is an important matter and may 
possibly be made the basis of an explanation of other meteor- 
ological phenomena, Prof Cleveland Abbe, U.S Depart- 
ment of Agriculture (Weather Bureau), Washington, D C., 
aoks observers to send him any records that will assist In 
defining the dates of beginning and ending, end the extent 
of this change in transparency. Such records may consist 
of photometric or photographic observations of the bright- 
ness of the eters, changes In the solar or stellar spectra, 
unueuel prevalence of halos, large Bishop's ring, or haxe; 
observations of heat received from the sun, ae made with 
actinometere or pyrheliometers j observationi of the polar- 
isation of tht blue sky light and of eclntilletion of the stare 
It le proposed to Incorporate the results of the Inquiry in a 
general article on the subject of atmospheric transparency 

Wi have received notice from Dr H Hergeeell, president 
of the International Committee for Scientific Balloon 
Aocents, that a new edition of the ueeful cloud atloi, pre- 
pared at the request of the International Meteorological 
Committee by MM, L. Teisserenc de Bort, H. Hilde- 
brandsson and A RIggenbach, and issued in Paris, under 
the special superintendence of the first named gentleman in 
1896, will be undertaken if sufficient interest is taken in the 
matter by scientific men We believe the atlas In question 
to be the best of the kind, and that the beautiful represent- 
ation! of various types of clouds have been of great use in 
connection with the scientific balloon and kite observations 
to which we have frequently directed attention Dr 
Hergesell (Straseburg) statea that he will be glad to receive 
and to send to M. Teisserenc de Bort any suggestions from 
persons who have used the atlas, with the view of improving 
the proposed new edition 

The report and results of observations for the year 1903, 
Issued by Mr. J, Baxendcll, meteorologist to the Southport 
Corporation, shows that the high-class work carried on at 
tha Fernley Observatory has been fully maintained. The 
various experiments on anemometers have been continued, 
and aevaral improvements m connection with self-rcgietering 
apparatus have been effected. A new Instniment for-f^D^if^ ' 
tInuouiJy recording the varuCiOna In the Inclination 
wind was designed and cpnstructed by Mr. Halliwell, clllbff 
assisiant at the observatory, and Is now at work at, the 
anemograph station A useful article on the meteorology of 
Southport was prepared duHng Che year for the " British 
Asaoclatlofi Handbook " of local Information for the South- 
port meeting. The usual Interesting comparison of statistics 
ol various health resorts is appended to the report • 
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At Leeds on May la Prof. Clifford Allbutt, F.R.S., opened 
a new public dispensary, the building of which bxi ooit 
33,oool In the course of an address Prof Allbutt remarked 
that medical men are engaged in destroying their own 
means of lIveLlhood by preventing disease, and have attained 
very remarkable success. Diseases which were once 
rampant are now diminishing Typhus has never been 
seen by some members of the medical profession. Typhoid 
fever has been reduced to a nominal amount, and there has 
been a reduction of pulmonary consumption all over 
England Discoveries as to the nature of malaria have 
changed the face of important countries. Prof Allbutt 
urged that preventing disease is more congenial than curing 
it, and suggested that a rise of the standard of general 
health would be achieved by the careful s Vidy of the origin 
and causes of disease in such an institution as that of the 
Leeds General Infirmary 

A COPY of the Peterborough Adverttier of May 7 has been 
■ent to us, containing the announcement that radium haa 
been found in beds of Oxford Clay near Fletton, Hunt- 
ingdonshire No particulars are given, but a long de- 
scriptive article on the discovery suggests that it will make 
” brickfields better than gold mines " These sanguine 
anticipations will perhaps be tempered by the following 
extract from a paper by Prof J ] Thomson, read before 
the Cambridge Philosophical Society on February 15 
" Radium was found in garden soil from the laboratory 
garden, in the Cambridge gault, in gravel from a pit at 
Chesterton, In still greater quantities in sand from the 
sea-shore at Whitby, in tha blue has at Whitby, in powdered 
gloMMf in one specimen of flour, and in a specimen of prt> 
cipitated silica " 

A NOTE in Nature of May 5 (p 12) refers to some rtflulls 
obtained by Prof, A Sfefaninl and Dr L. Magrl concern- 
ing the action of radium on the electric spark. Mr. R. S. 
Willows writes from the Cass Institute, Jewry Street, E C , 
to say that he has been making observations on this subject 
for some time, and has come to practically the same con- 
clusions as those arrived at by the Italian physicists Me 
remarks — " My experiment! are not sufficiently advanced 
to justify me m stating completely my retuICa. but since 
the action can be greatly hindered by a magnetic field, I 
have come to the conclusion that it arises from the fi raya 
given off by the radium " 

In continuation of notes in previous numbers recording 
the progress of geographical research in Madagascar, the 
April issue of La Giographte contains an account of tha 
geodetic and cartographical work carried out during 190a 
and 1903 A sketch map showing the different trlangu- 
latlons and a table of determined positions accompany tha 
article 

The May number of the Geograpktcal Journal contains 
short articles of varied Interest ranging over many parts 
of the subject. The president summarises the second 
season's work of the Discovery In the Antarctic regions. 
Captain Philip Maud writes on the exploraHon of the 
southern borderland of Aby|slnia ; Llsutenant Irlxar oia the 
rescue of tha Swadlf^ AptiORtlc Expedition ; Colonel E. 
Church on the^Acr^ ta^tory and tha caoutchouc Oe^on 
of south-western AmaiOnla, and Mr. Claud -Russeli on a 
jaurnay from Peking to Tsiceiiiar. Dr. Vaughan Corefah 
contributes an elaborate dlscusolon of obaervetions 09 the 
dimeneiaiia of deep*eea waves, and there ere papere on a 
bathymetrical survey of the lakes of New Zeatend by Mr. 
Keith Lucas, end on peat moors of the Pennlnea by Mr^ 
C. E. Mom 
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The Geological Society of Belgium has issued a special 
memoir on the flow of underground waters in limestone 
regions. This is edited by M E Van den Brocck (Brussels, 
April) Having regard to the importance of determining 
the source of water used for drinking purposes, Che under- 
ground course pursued by it, until It issues again in the 
form of springs, must if possible be asrertained Observ- 
ations on this subject are now brought forward and dis- 
cussed The use of colouring matters is generally regarded 
as the best means of determining the question, and especially 
with regard Co the time occupied by the water in its transit 
through the strata Fluorescein, which gives a green 
tint, has been held by a number of hydrologists to afford 
the most satisfactory results, while others have expressed 
Che opinion that it serves to retard the flow of water, and 
that different matters in solution or in suspension have 
travelled more rapidly It Is, however, maintained that 
neither floating objects nor matters in suspension can give 
eo true a notion of the flow as substances in solution, but 
the substance in solution must not augment the density It 
Is admitted that light, carbonic acid and peaty soil tend 
to decolorise the fluorescein The influence of light is most 
Important, and must be obviated The decolonsaCion pro- 
duced by carbonic acid can be counteracted by ammonia 
It IS generally concluded that fluorescein will prove the 
eiistence of communication between two points, and will 
give the best approximate idea of the time taken in transit 
The fluorcBcope is necessary to detect its presence 

A PHOTOORAPHic portrait of Francis Galton, admirable 
both In execution and as a likeness, is given in Btomeinka 
(vol II. part Iv ). The accompanying sketch of the same 
subject IB also good and charactsristic The most im- 
portant memoir in the part is Prof Karl Pearson and Dr 
Alice Lee’s paper on the Inheritance of physical characters 
This embodies the fruit of many years' arduous labour, and 
establlshei several results of high importance. Among 
these are the existence of statistical evidence of sexual 
selection, and the near approach to uniformity of the re- 
gression value of both physical and psychical characters 
as shown in fraternal Inheritance The former point 
receives Indirect confirmation from a paper on assortative 
mating. Variation In O^hiocoma nigra is dealt with by 
Mr D C McIntosh, and Mr W. P. Ellerton contributes 
tables of powers and sums of powers of natural numbers s 
up to 100, In the miscellanea. Prof Pearson takes 
occasion to offer a vigorous defence of the position that 

biometry is essentially a science of exact quantitative 
deflmtion, and if It la to be of service In rendering anthro- 
pology an exact branch of aclence, it must replace vague 
Ideas by numerically definite conceptions 

The results of the important experiments on the crossing 
of Japanese waltzing and albino mice, reports of which have 
already appeared, ere collected and fully discusaed by Mr 
Darbiihlre In Biemetnka, vol. hi. part While certalp of 
the proesings gave results In accordance with Mendel'a law, 
Darblshlre ahoWi reason fpr the ^lew that ancestral in- 
fluenca cannot be excluded, and that Mendel's theory of the 
purity of gametes receives no ^support from the present series 
of experimeiita. Referring iSb the^ variability of hetero^ 
■ygotes " and their dlvergelfce In character from the 
parental standard, the author bbserves — ** It seems to nap 
ihkt wa have iu>t got any further in thla direction dian 
Darwin had when he called phenomena of this kind re- 
VBfvlona to aneeetral condition.” Incidentally^ he ahowi 
Ihhl Che reaults of hia croatlnga afford no Initance of' 
talpgeay. Among the other memolra In thla parf is the 
tWjXM qf a atrfking ind valuable experiment by Mr. A. P. | 
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di Cesnola on the protection from enemies secured by the 
coloration of Mantis rehgtosa So far os the experiment 
went, the proof of protection enjoyed by the mantis in 
appropriate surroundings appeared to be complete, while it 
was also made clear that both green and brown forms are 
eaten by birds or ants when recognised New ground is 
broken by Mr Greenwood in a paper on the variability and 
correlation of the human viscera, aqd Prof Weldon shows 
that Mendelian segregation does not, as has been suggested, 
obtain among human albinos in Sicily.’ 

In the Independent Review fbr M-iy, E)r.^‘A R. Walfacr 
completes his survey of the chain Of evidence connecting 
the ” Islands of Wdk-Wdk ’* of the “ Ai'ablan Nights 
with the Aru Islands, the home of the gr^^t birdkif-paradlse 
Hasan's journey through the " land of wild' horses ” is 
shown to refer to Tibet, whence the fravell^r crossed Chinos 
to the sea, and eventually reached the Malay Peninsula. 
The apparently supernatural marvels encountered on the 
voyage from Malacca to the Aru Islands are nil ingeniously 
demonstrated by Mr Wallace to rest on a subbtratum of 
actual fact. Not that Hasan himself ever reached those 
islands, of which he was told by those who had accomplished 
the journey Two separate legends appear to have been 
combined in the story of Hasan as we now know it ” The 
one is founded upon the magnificent plumage of the 
bird On the other hand, the cry ' wAk-w&k,' as dis- 
tinctly stated by the General, gave the name to a moun- 
tain, and also to the islands themselves, and was said to 
be made, not by any bird, but by human heads which grew 
upon trees, and at daybreak gave forth this cry There 
IS not a word in the whole story to show that there was 
thought to be any connection between the mysterious voices 
and the magical plumes ” 

We have received from the publishers (Messrs Cassell 
and Co , Ltd ) a copy of a new popular edition of that 
useful little work, ” The Field Naturalist's Handbook,” 
originally compiled by the late Rev J G Wood, and re- 
vised by the Rev T Wood As the new edition is pub- 
lished at the price of one shilling, it is within the reach of 
all, and everyone interested in field natural history should 
buy a copy Perhaps It may be well to remind our renders 
that the work is restricted to three groups specially favoured 
by collectors, namely, butterflies and moths, wild plants, and 
birds eggs, and the proper seasons to look for the various 
kinds of each group are fully recorded in the tables The 
scientific nomenclature, so far at least as Lejlidoptera and 
birds are concerned^ is of an old-fashipned type, but perhaps 
In the main it Is none the worse fpr this, although some ' 
restriction of the scope Of generic names would certainly 
have been advisable in the case of the ducks In works of 
this nature ,jt would perhaps be nowadays advisable to 
speak of '* a scientific name'* rather than ” the scientific 
name ” of a species. This little volume, which Is an 
excellent example of careful editing, deserves a wide 
circulation. ^ 

A THIRD edition, which has been revised and enlarged, of 
Mr W. Perren Maycock's ” First Book of Electricity and 
Mbghetism ” has been published by Messrs Whittaker 
0^ Co. 

e” I'hb Psychological Index, No. 10,** a bibliography 
the literature of psychology |nd cognate Bub)ectB for 1903, 
Jhs been puUlihed In connection with the Psychological 
Review The index has been compiled by Prof Howard, 
C Wairqn, of Princeton UnlversTty, With the cooperation 
ot*M G* Revault D'Allonne^ of Paris, Mr F. G Bruner, 
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of Columbia Univerilty, nnd Mr C. S. Myerg, of the 
Univergity of Cambridge 

Mbsbrs Pastohflii and Rapkin, Ltd, have submitted 
to uB for inspection specimens of their patent " dial " baro- 
graph and of their student's standard barometer In the 
case of the barograph we notice that the action of both 
dia] hand and recording arm Is simultaneous, the same 
movement controlling the two Should the pen not in- 
dicate upon the chart a reading coinciding with that shown 
by the dial hand, this can be rectified by means of a milled 
head at the side of the dial case Another milled head 
moves pen and dial hand simultaneously, and thus makes 
It possible to set the Instrument to agree with a standard 
barometer, or to adjust for altitude correction 'Ihe 
student’s standard barometer is constructed on the Fortin 
principle, and provides an accurate instrument at a 
moderate cost 

The new Issue -that for 1904 — of the ‘ Statesman's Year- 
Book (Macmillan, loj 6d net), edited by Dr Scott Keltie 
with the assistance of Mr I P A Kenwick, contains 
several novel and valuable features 'Ihe introductory 
section of the volume Includes statistical tables and 
eahibiting with admirable clearness the conditions 
of British trade and shipping from 1B60 down to last year 
A diagram Is also included showing the distribution among 
the various fleets of the Belleville and other boilers 
Panama, as an Independent State, is accorded a separate 
iectlon, as are also the See and Church of Rome, which in 
former Issues have appeared together as a section under 
Italy The statistics m other parts of the volume (which 
runs to 1398 pages) have been brought up to dale by the 
aid of offlclal returns The annual publication of this com- 
pendium of the most trust woilliy information available as 
to the various States of the world is a convenience to every- 
one interested In political geography and a necessity to all 
who have to make use of books of reference 

T)fl additions to the Zoological Society's Gardens during 
the ‘past week include a Black-eared Marmoset (Hapale 
penicnllata) from South-east Brazil, presented bv the Hon 
Algernon Bourke, four Smith’s Dwarf Lemur** 
(Mtcroeehus smttht) from Madagascar, a Bosnian’s Potto 
(^srodiclicuj potto) from West Africa, presented by Mr 
Percy H Stormont , a Mona Monkey {Cetcopithecus 
mono) from West Africa, presented by Mr W Hughes, 
A Common Raccoon {Procyon loior) from North America, 

I presented by Mr P Estcourt Holland , three Blood-breasted 
Pigeons {Phlogaanas Ituomca) from the Philippine Islands, 
presented by Dr L Wynne Davies, a Vervet Monkey 
{CorcoptlhecUs lalandu) from South Africa, presented by 
Mti J hmyth , two Lobed Chameleons {Chamaeleofi parvi- 
lobiM) from South Africa, presented by Mrs Cox, a 
Tarantula Spider (doicufarid aviculafia) from the Lower 
Amazons, presented by Mr J W. A Watkins, an Anti- 
loplne Kangaroo (Macropus anMoptnus) from North 
Aushl^a, a Yellow-handed Howler (Mycetss heelachul) 
Lower Amazons, a Senegal Galago (Galago 
sMiflJlWjiiUM) from Senegal, a Common Wolf (CaniM lu^), 
iw<L European Somllks (Spermophtlus cifeUut), European! 
a , Dingo (Canu dtngo) from Australia, two Grooved 
TortolseB (Tssiudo caUarata) from South Africa, deposited j 
two Spoonbills (Plataha Uucorodta), two Cayman Island 
Amazons (Chrysolii, caymaiMfirij) from the Grand Cayman, 
purchased , a Corean Bull (Bos laurur, var ), three Crab- 
eating Raccoons (Procyofi Zolsr), born in the Ganlena . 
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June Meteors — ^June does not usually prove itself a very 
prolific month in furnishing meteors, and a sufficient reason 
IS found in the strong twilight prevailing In high northern 
latitudes at this period But there are a few very interest- 
ing showers to be observed Very brilliant meteors are 
often directed from near Antares (a Scorpii), the radiant 
being at 2$2°-2i° Nearly every year one or several fire- 
balls from this southern stream appear over England, but 
the observations are often not sufficiently exact and 
nunieroLis for their real paths to be determined 

Ihere is an active radiant in June from 3i3°+6o° near 
a Cephei Ihese meteors are swift, and they may quite 
possibly be connected with comet 1850 I , which has a 
radiant on June 33-24 m same position 

There is another shower in Cepheus from 335°+57° near 
which IS particularly well defined at midsummer, and 
seems to be actively continued during July, August and 
September 

June Is also a good month for Cygnids There are fairly 
active showers from 0, B and a Cygni In June, 1887, 
a number of meteors were seen diverging from radiants at 
asa“4-ii" (near a Hrriuli!*), + (« Draconia), and 

iHo°+43° (a Lyrifi). It is probable that all these showers 
recur annually, though with variable strength 

A Spbctroheliocrapii ton the Catania Observatory — 
Prof Orlando, the Italian Minister of Public Instruction, 
has granted L3000 (1351 ) to the Observatory of Catania for 
the purchase of a spectroheliograph Ihe acquisition of 
such an instrument will enable Profs Ricco and Tacchim 
to participate more fully in the proposed international daily 
study of the solar phenomena, and thereby add to the 
important solar work which has already bean performed 
at the Observatory of Catania 

The Parallax ok k Andromedje — In a letter to the May 
issue of the Observatory ^ Mr J E Gore directs the atten- 
tion of those astronomers who are engaged in parallax 
determinations to the spectroscopic binary X Andromedz 
From a consideration of the published elements it appears 
that the niOiiS of the bright component of this system is 
only about one-tenth that of the sun In order that a body 
with this mass and with a surface luminosity equal to that 
of the sun might appear as bright as X Andromedas 
(mag =40), it would have to be comparatively near to the 
earth Mr Gore’s theorelical value of the parallax Is 
0*34' ®nd this is probably too low, for a comparison of their 
respective spectra leads to the conclusion that the surface 
luminosity of the sun is the greater [he star has a con- 
siderable proper motion, equal to o 0157 in R A and o* 435 
in declination, according to the Greenwich ten year cata- 
logue 

The Repsold Registering Microubteh — In No 3943 
of the Astronomtsche Nachnehten, Prof K Oertel discusses 
the results obtained with the Repsold self-registering micro- 
meter which is attached to the meridian circlq of the 
Munchen Observatory 

An analysis of these results leads Prof Oertel to claim 
many advantages for this Instrument as compared with the 
older form of micrometer Among other advantages he 
mentions the following — ^The personal equation is either 
entirely absent or extremely small Differences of magni- 
tude in the observed stars do not Influence the results The 
accuracy of the results is greater than in the older method- 
'ihe observations take less time, one observer being aUe 
to observe between thirty and forty stars, in both co- 
ordinates, during one hour. 

The Spectroscopic Binary B AuRiOiB — In an article pub- 
lished In No 3944 of the Astfonomuche Nachnehten. Prof 
Vogel contests the validity of Herr Tikhoff's conclusions 
(Astronoihtsche Nachriehten, No 3916) concerning the 
system of the spectroscopic binary $ Auriga, which staled 
that the system was probably made up of two separate pairs, 
and ,Jhat the period was 3d s3h 30 4m. From the reduc- 
tion of thirty-nine spectrograms obtained between December 
as, 1901, and February 9, 1904, Prof, Vogel condudes that 
the period Is 3d S3h am ids and that the Orbit is 
nearly circular in form. He also states that the reason for 
believing the system to be made up of /our bodies Is, Co 
him, obscure 
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THE EDUCATION OF EXAMINERS 

subject that 1 have chosen for my presidential 
^ address may at Arst sight seem /ar from inviting 
Yet, in spite of the unusual title of my paper, 1 undertake 
to say that most of you present here to-day will follow 
the results which I shall lay before you with ease, and 
Will And a growing interest in certain ideas which cannot 
but prove novel to those of you who have not before thought 
of examiners as belonging to the human race, and there- 
fore capable of education 

In a sense we are all examiners Wo note and tabulate 
events and their causes. We distribute mankind into 
ethnological groups, or compare them as industrial workers 
We ascertain their wants and their means of satisfying 
those wants, We examine and record the growth of 
custom, the physical and mental development of the human 
being, the changes in the mind itself and the order of 
euch changes, the progress and decay of Language, the 
distribution of wealth, the progress of society Even the 
laws of statistics are submitted to examination 

Thus, side by side with the advance of theory in con- 
nection with all the sciences that fall under this section 
(archsology, education, mental science, philology, political 
economy, sociology, statistics), goes the scrutiny of results 
It IB justiRable, therefore, to think that an examination 
of methods of examination, even in connection with only 
one of those subjects, will throw a light upon such methods 
In general I propose to-day to consider that small part 
of education which consists in the testing of the results of 
study by written papers 

You will perhaps wonder how it is that I have taken 
such an interest in the doings of examiners The fact 
is that I am one of the few persons who have been for a 
lengthy period in the position of an examiner of examiners 
In the position which 1 held in the Civil Service Commission 
for nearly fifteen years, it was my daily task to consider 
the character of the papers set by some of the highest 
dignitaries at Oxford and Cambridge, and other universi- 
ties, to candidates for appointments in the English Civil 
Service I had, moreover, to investigate the marking of 
the written answers of candidates, and to say whether the 
general results appeared to me to be fair and trustworthy 

Of course, it will be understood that there are good as 
well as bad examiners If the methods of good examiners 
are compared together, it will be found that they tend to 
uniformity, and that their results have certain character- 
istics in common Whereas the methods and results of bad 
examiners differ from one another in every conceivable way 

But how are these results to be shown? It is not possible 
to obtain such information by running the eye down the 
totals awarded to candidates in the mark-sheets Patient 
study will no doubt do something, but, where figures occur 
irregularly, it is hard to appreciate their import without 
definite classification. 

In these days of the almost universal use of " squared " 
(iaper, all that is required is to find the |>ercentagea of 
candidates obtaining marks between the limits named, and 
to mark them off by counting the squares, say five candi- 
dates to a square If the maximum in the subject is not 
100, then it IS only necessary to reduce the marks to that 
scale. By joining the top points of the vertical lines, which 
We call ordinates, the characteristic curve of the examiner 
is obtained, or, what Is even more satisfactory, if black 
otrtumns are raised on the bases o to 10, 11 to 20, &c , to 
show the number of candidates within thene Uniits of marks, 
the result is a number of stepping-stones, shown in silhouette, 
and rising and falling m general harifiony with the curve 

Difficulties presented themselves to me as soon as 
1 began to plot the results of examiners from their mark- 
sheeta. Until this had been done it was impossible to 
anblyse the character of the marking, even after hours of 
study of the mark-sheets themselves. But as soon as the 
graphical representation hod been arrived at, the who^e 
mahef was simplified It was only necessary to determine 
whether there was any special form of curve *ko which the 
nafiny varfetica that have been placed before you ought to 
Wid, or whether each subject, and even each enamiher, 

* Ahrldiwl from as sddms deUvored before Seedeii D of ihe floulh 
B iSH Amiitthin far ilw Adveociiimt of Selenn ea April 5 by Mr 
B. B Sargaia, Bducatlee Adrian 10 Loid Kilnu 
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might be properly represented by a different curve 1 very 
soon became convinced that there was a tendency among 
the best examiners in many subjects to obtain results which 
gave the graphual form of a gendarme's hat (Fig a). 

This form is one which is recognised by mathematicians 
as belonging to the so-called curve of " errors " I con 
best illustrate what is meant by this curve by supposing 
that some person in this room, experienced In the use of 
fire-arms, were asked to fire shots at a paper target on 
which a vertical straight line had been drawn as the mark 
to be aimed at After a large number of shots had been 
fired, you would find that the holes in the target were 
arranged in about equal . 

numbers on either side of . 

the line, and that very few 1 

had actually hit the mark A 

If the distance of each shot I 

from the centre line were 
measured and entered on a 
table, we should find so 
many falling within one 

inch of the line, so many I 

between one inch and two I 

inches, and so on i he 
curve now placed before I 

you (Fig i) is produced by 
showing the number of / 

shuts falling within one I I 

inch On one side as ji I I 

column of proportionate / \ 

height erected on a ba^ie / 1 

reaching one inch from the I 1 

centre line Similarly the j I 

column showing the J \ 

number between one and j \ 

two inches is drawn on a 

base between one and two .J | ^ i v T''f iL 

inches from the centre line, DeviNtiop m mchei 

* — Cur«e Bhowing Pistol PraC 

Now I show you a ticc at Virlical Line (good shot) 
second curve (Fig 2), in 

which the pistol has been put into the hands of an in- 
experienced person You will at once perceive that these 
two curves are famiitar to you Ihe curve of the good shot 
resembles the curve of the bad examiner, and the curve of 
the bad shot the curve of the good examiner I think you 
will spare me giving you the mathematical equation of this 
curve, although many of the theorems and problems copp ' 
nected with it are extremely interesting In preparing my 
paper to-day I have had to consider some of these questions 
from a mathematical point of view, and In doing so I have 
had the inestimable assistance of Miss Fawcett 1 do not, 
however, propose to weary you with the malhematical 
ti^atment of the subject, but one result deserves consider- 
ation, because it is at the root of all the properties of this 
curve If we allow the two sets of shots to be fired at one 
target, and classify them as before (dividing each total by 
two, since the number of shots is doubled), we shall obtain 
a curve of the same faitiily as the component curves How- 
ever many times the pro- 
cess IS repeated, each 
marksman will repeat his 
identical curve — on the 
supposition that he does 
not improve owing to 

practice — and of course the / \ 

resultant curve due to ^ ^ ^ 

both sets will be repeated” ■ 

Instead of taking only 

two performers with the — r-C — ^ i J J z. ^ ^ 

pistol of unequal merit, 

we may bring within our Dsristbs in inchas. 

¥i*w a conaiderable 

number in in aecendinr .t V.r.ld .1 L.n. 1 .n«,«r«ne.* 

or aefcending scale of 

accuracy, and trace upon one sheel a series of these curves 
Here Is such a series (Fig 3) 

^ each of these curves It Mlould be noticed that the 
einreme portions never touch the base line, but they 
apprMch closer and closer to that (me, so that the area 
enclosed In each case between \f and the curve in question 


Davistbs in inchas. 
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depeiidB upon a portion on each side of the middle ordinate 
which is at a measurable distance from that ordinate 
Where the practice is accurate, the portion of the whole 
figure that may be safely eicluded in calculating the area 
1 b much larger than in the rases where the shooting Is wild 
A measure of the accuracy of the marksmen Is obtained 
by drawing an ordinate Co divide into equal parts the half 
area to the right or left of the middle ordinate, and estim- 
ating the distance between these two ordinates 

The whole area under consideration represents the total 
number of shots, and is therefore the same in the case of 
each curve For the sake of simplicity we may suppose 
that 100 shots are fired It is not true that that numl^r of 
shots will in any case give the eiact curve We should 
only obtain Its precise form by firing an infinite number 
of shots and then reducing the whole to a percentage But 
for the sake of simplicity in our argument we will talk of 
lOo shots as the number that has been fired, and say that 
the area Is proportional to that number. We see, then, 
that alt the areas enclosed by each of these curves re- 
spectively and the base line are equal , and this gives us 
a simple way of plotting any one senes if a single curve 
has been drawn. It Is only necessary to suppose the curve 

to be stretched to a certain 
extent in either the hori- 
zontal or vertical direction, 
and to be contracted to a 
proportionate extent in the 
other direction, In order to 
pass to another curve of 
the series In fact, if one 
of the curves were painted 
on a stretched india-rubber 
sheet, all the other curves 
could be got from It by 
pulling the sheet In one 
direction and slacking It 
off in the other. 

Another plan would be 
to bend a loop of wire into 
the form of one of the 
curves, and to place a 
lamp behind it so as to 
throw .the shadow upon a 
screen The loop and lamp 
might then be easily made 
to move In such a manner 
that the shadows in the 
successive positions gave 
the whole series of curves 
You will notice m the 
figure the points which 
show the intersection of 
neighbouring curves with 
one another This 11 called, 
f In mathematical language, the envelope of the family of 
curves In this case it is a portion of two rectangular 
hl^rbolas 

Now, Instead of our performers with the pistol, let us 
take the case of a senes of examiners As soon as 1 had 
observed that the curves of good examiners tended to 
approximate to the curve of errors, I cast about for the 
reason of this similarity It is not far to seek. If we 
consider one particular candidate as the mean candidate, 
that is, a candidate such that there are as many above him 
os below him, we shall see how natural it is that the candi- 
dates should group themselves about this central figure as 
the pistol shots about Che mean shot It is clear that the 
curve of the good examiner should resemble the curve of 
lh% bed shot. The object of examination is to separate 
the cfUidldatai from one another as Widely as Is permlsBible 
under the given conditkins, while the object of the target' 
practice is to get as many shots near the central line as 
possible, 

Here we come to a most important limitation You 
have already noticed that the curves we heve been consider- 
ing never touch the base line, that is to say, given a 
■ufficlent number of candidates, there will always be one 
or two removed to an extraordinary degree from the bulk 
of their fellows. But the examiner is obliged to give marks 
within certain limits, whicl^ he fixes orbltfeiiJy os o^ind 
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100 If he were to place his zero pome at a very great 
distance from the middle point, representing 50 marlm» he 
would be able, no doubt, to make allowance for aaitrar 
ordinary candidates, on the other hand, the bulk of the 
candidates would be placed so close together that he woulil 
not be able to distinguish between them in any satisfactory 
manner He is therefore bound to choose points such that 
the areas enclosed between the base line and the curve 
which lies beyond those points are very small compared 
with the areas up to the middle line All the candidates 
beyond those points must be considered as having either 
nought or full marks 

Now you will see, I think, how an examiner in English 
composition, especially if he is a university man who has 
become acquainted with the finest examples of literature, 
tends to get a very steep form of curve (Fig 4) He looks at 
some one paper, which differs to a considerable extent oi re- 
gards both style and matter from the mean paper, and says, 

“ This paper should have 80 marks at least " But then 
he thinks, perhaps unconsciously, How do 1 know that, 
before finishing the pile of papers before me, I shall not 
find a budding Milton or Addison or Charles Lamb? If 
I give this candidate 80 marks, shall 1 be able to auign 
its true value to a composition of such extraordinary 
merits " So he only 
awards 60 marks to the 
composition, and finds 
almost certainly, when he 
comes to the end of his 
pile, that no candidate has 
received any mark near 
100 It la too late now to 
begin marking the papers 
all over again, and accord- 
ingly he sends in returns 
whi^ do not serve to dis- 
tinguish between the candi- 
dates in English composi- 
tion to the same extent as 
they are distinguished in 
geometrical drawing, for 
example The result Is 
that a good candidate in 
the former subject is 
treated unfairly as com- 
pared With a good candi- 
date in the latter subiecC 

Again, we see wny a 
curve (Fig 5) based on 
marking dictation papers 
by the system of deductions 
IS so abnormal In this 
case, the examiner, with- 
out considering minor defects, makes a certain deduction 
[ for each mistake in spelling If 10 marks are taken off for 
each mistake, all candidates having more than ten eirofa 
receive no marks, whereas if we were to assign negative 
marks, the curve of errors would almost certainly ba repro- 
duced, the mean ordinate being below the zero point. The 
divergence which you perceive near the point represontlnc 
full marks is due to there being a good many candidates who 
make no important mistakes If minor defects, such as r»- 
finementi ot punctuation, were considered, and the ecato 
stretched beyond 100, this divergence would also disappear. 

The problem which presented itself was how to bnng^ 
these very different results into some accord, In order to 
give equal weight to various subjects having the samo 
maximum, it seemed to me necessary that the examiner^ 
should have a common standard to work up to Accord- 
ingly, during the latter period of my service with the Civil 
Service Commission, 1 caused such a diagram ns has been 
placed before you to be printed on the sheet containing the' 
examiner’s report of hli work On that dlsgrom, aJeo, won 

G inted a curve reeembllng a moderate sized ^ndonneV 
It If, as often happened, the examiner had 1000 paphim 
to mark, he was requested to go through a batch of 100 
taken at hazard, and to plot his curve upon the dyagmsu 
After a few exammatlons an old hand would psobabtp find 
that his nurve for the first 100 resembled cloeely the otondord 
curve before him, but a fresh exambier might find hinmlf 
altogether beside the merit In such a cast he ms asked 
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to put Bude Chs firft 100 papers and to be^in marking 
tha fresh papers on such different lines as wouidp in his 
Judgment, produce an approximation to the normal curve 
On the supposition that he had achieved that result for 
4 he second 100, and continued to find that his curve was 
, pretty constant for the third 100, fourth 100, and so on, he 
was asked at the end of all the papers to re-mark the 
first 100 

You might imagine char many examiners draliked having 
do place themselves upon this bed of Procrustes, but in the 
generality of cases it was not so They positively took a 
•delight in examining themselves The process became one 
^ self-education in marking 

Before leaving this part of my subject I should like to 
warn you that certain causes, which an examiner cannot 
.always control, may make It difficult to obtain such an 
Ideal curve as I have shown It is not possible for me to 
enter fully into this part of the subject, but 1 will point 
•out one cause at least that he can control — I mean the 
•examination paper, 

Good marking will not compensate for a bad paper 
Every candidate must have his chance, in some question or 
Other Otherwise the examination is like a hurdle-race in 
which the hurdles are so high that a considerable number 
of candidates find themselves stopped from reaching the 
foal at all The curve, in such a case, tends to assume 
A shape of this kind, mounting very rapidly to the zero 

line (Fig 5) — ^just the 
curve, m fact, which we 
have already seen m con- 
nection with a dictation 
paper In this case it is 
not the marking which is 
wrong, but the examin- 
ation paper 

Accordingly, I found in 
practice that it was neces- 
sary to point out to ex- 
aminers, before ever their 
papers were proposed in 
manuscript, that they 
ought to divide their Ques- 
tions roughly into (say) 
three portions, of which 
one portion could be 
answered by candidates of 
inferior power, a second 
should be within the range 
of mediocre candidates, and 
a third only possible to 
candidates who might be 
classed as good Co excel- 
lent The result of these 
directions was Chat ex- 
iaminers soon found little difficulty'in spreading out their 
candidates in the desired way In setting their questionsr. 
they had before their eyes Che little gendarme’s hac 

Among the causes, beyond the control of Che examiner, 
which may interfere with the formation of this curve, we 
must reckon as in the first rank — (1) such a small number 
Kif candidates as does not give fair play to the law of prob- 
•abilicies , (a) any selection of candidates by a preliminary 
lamination or other means 

IVlth regard to the causes just named, 1 will only say 
that It has been found that the method can be applied 
successfully when there' are not less than one hundred 
candidates, and that, even below this number, the curve, 
though irregular in formation, gives us very useful inform- 
-atlon as to an examiner's capacities With regard ta the 
■BGond cause, a great deal can be done to produce a satis- 
factory curve by setting sueh quesfibns in the further papers 
ai are onlp^ addressed to the candidates who remain after 
the preliminary sifting 

1 trust that I have now fulfilled the promise with which 
I started, namely, to ehow you how examiners themselvee 
may be examinra; and not only this, but you will under- 
-staod that It Is pdssibla to educate examiners so as to 
«iabla them to form a much more accurate and sustained 
ludgmant of a large number of candidates than would have 
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'T'HE researches which we wish to bring briefly before the 
^ Royal Society deal with the mechanism or adaptation 
to changes In the food and the chemical correlation of the 
activities of different organs engaged in the digestion and 
asaimilation of the food 

According to Pawlow, the secretion of the pancreatic 
juicp is exactly comparable to the secretion of saliva, and 
15 effected by a nervous reflex The starting point of this 
reflex is the stimulation of the duodenal mucous membrane 
by the chyme, or by substances such as oil, ether, or oil 
of mustard Not only h the pancreatic juice turned out 
into the intestine just at the time when it is required, but, 
according to Pawlow, the cornpohition of the juice varies 
according to the food, the proteolytic ferment being in- 
creased by a diet of meat, while the amylolytic ferment ts 
increased by a starchy diet Ihis adaptation of the 
glandular activity was ascribed by him to a species of 
taste ” in the mucous membrane It was imagined that 
the different constituents of the food excited different nerve 
endings, which, in their turn, caused reflex activity qf 
different mechanisms in the pancreas itself The fleld of 
these assumed reflexes was considerably narrowed by the 
researches of Popielski {Gasette Cltnique de Botkin^ 1900) 
and Wertheimer {Journal de Physiologiet vol iil p. 335, 
1901), who showed that the introduction of acid into the 
duodenum was productive of secretion even after destruction 
of all nerve connections of the pancreas and alimentary 
canal with the central nervous system, and even after ex- 
tirpation of the sympathetic ganglia of the solar plexus It 
was with a view to determine the mechanisms of this reflex 
secretion of the pancreas, as well as of the adaptation of the 
pancreatic secretion to variations in the food of the animal, 
that we began our researches 
The last named authors had also shown that the secretion 
Occurred, but in smaller quantities, if the acid was inserted 
in any part of the small intestine, with the exception of 
the lower end of the ileum It was thus easy to examine 
the effects of the introduction of acid into a loop of iJeum 
in which all nerve connections with the pancreas, or with 
the rest of the body, had been dcstroyi^ This crurial 
exfienment had, curiously, not been performed by previous 
workers in the subject On carrying it out, we found that 
destruction of all nerve connections made no difference to 
the result of intraduUng the acid The pancreatic secretion 
occurred as in a normal animal It was therefore evident 
that we had to do here with a chemical rather than a nervous 
mechanism Previous work had narrowed the question 
down to such a degree that the further steps were obvious 
We knew already that the introduction of acid into the 
blood-stream had no influence on the pancreas ; hence the 
acid introduced into the intestine must be changed in its 
passage to the blood-vessels through the epithelial cells, or 
must produce in these cells some substance which, on access 
to the blood stream, evoked m the pancreas a secretion 
This was found to be the case On rubbing up the mucous 
aiembrane with acid, and injecting the mixture into the 
blood-stream, a copious secretion of pancreqtic juice was 
produced It was t then found that the active substanSe, 
which we call seefeUn, was produce^ by the action of and 
from a precursor in the mucous membrane, probably In the 
epithelial cells themselves Once formed by the action of 
acid, it could be boiled, neutralised, or mad^ alkaline, with- 
out undergoing destruction The precursor of the substance 
(prosecretin) cannot be extracted by any means that we 
have tried from the mucous membrane Even after coagu- 
lation of the mucous membrane by heat or alcohol, how- 
ever, becretin can still be extracted from the coagulated 
mass by the action of warm dilute atid 

We have not yet succeeded in Metermining the chemical 
nature of secretin, though we have bbtained chemical 
evidence which will serve to exclude certain classes of sub- 
stahces, Thus the fact that it will stand boiling shows 
that It is neither a coagulable proteid nor a ferment It 
la. soluble in 90 per cent alcohol In the presence of ether, 
hut It la Insoluble in absolute alcohol and ether It is 
dflghtly diffusible through animal membranes It can be 

preliminary 1 Abtinci of ih* Cnnolan T^actw. By Dr, W M Bnyliii.F R 3 .and 
^lof, B H Sisriinr, F R B Road bdfon ih« Rojal Boebty, March 14. 
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Altered through a gelatinised Chamberland Alter. It 1 i not 
precipitated by tannic acid, thus excluding bodies of alkaloid 
nature as well as di am ido-com pounds This evidence^ 
slight though it Is, points to secretin being a body of re* 
latively small molecular welgh^ and not a colloid It may 
be compared to the active principle of the suprarenal glands, 
adrenalin, which has been obtained in a crystalline fornv 
and the chemical constitution of which has been approxi- 
mately determined 1 his is, Indeed, what one would expect 
of a substance which has to be turned out Into the blood 
at repeated intervals m order to produce In some distant 
organ or organs a physiological response proportional Co 
the dose The bodies of higher molecular weight, such as 
Che toxins, which owe their activity, according to Ehrlich, 
to the fact that they can be directly assimilated bv the cells 
of the body, and built up Into the protoplasmic molecule, 
alwBVB give rise to the production of anti-bodies, a process 
which, while not preventing necessarily their utilisation in 
the body, would prevent their acting as a physiological 
stimulus to certain deAnite cells Adrenalin and secretin 
on the other hand belong to the class of drugs which act 
by their physicochemical properties, and the physiological 
effect of which is determined by the total conAguratlon of 
their molecule It was suggested to us early in our experi- 
ments that the secretion of pancreatic juice, evoked by 
secretin, was essentially a sudden production of an anti- 
body , such a sudden production is unknown In the animal 
body, and the anti-character of the secretion Is at once 
negatived by the fact that secretin can be mixed with a 
freshly secreted juice without in any way destroying Its 
efficiency 

Like adrenalin, secretin is extremely easily oxidised, and 
It 18 probable that it is got rid of in this way from the body, 
since, even after repeated injections of secretin, it is im- 
possible to And this substance or any precursor of It either 
in the pancreas, the urine, or other tissues of the t>ody 
Just as in the case of adrenalin, so we And that secretin 
is not speciAc for the individual or species An extract of 
the mucous membrane of the dog will evoke secretion in 
the pancreas of the frog, the bird, rabbit, cat, or monkey 
In the same way the pancreatic secretion of the dog can be 
excited by injection of secretin prepared from the intestine 
of man, cat, monkey, rabbit, fowl, salmon, skate, frog, or 
tortoise The evolution of this mechanism is, therefore, to 
be sought at some time anterior to the development of 
vertebrates 

The action of secretin is not conAned to the pancreas It 
has long been known that the pancreatic juice, in order to 
exert its full activity on the food stuffs, needs the sirnuU 
taneous presence of bile, and the fact that m many cases 
the two fluids are poured into the duodenum by a common 
oriAce shows the close connection which must exist between 
them Digestion of fats is impossible unless both Auids 
have access to the gut, and even in the digestion of carbo- 
hydrates, as was shown by S Martin and Dawson Williams 
many years ago, the presence of bile greatly hastens the 
digestive powers of the pancreatic juice Whenever, there- 
fore, a secretion of pancreatic juice is required, a simul- 
taneous secretion of bite is also necessary It la interesting 
tQ| note that this simultaneous secretion is provided for by 
the same mechanism by which the secretion of pancreatic 
Juice IS evoked If the flow of bile be determined by 
measuring the outAow from a cannula placed m the bile 
duct. It will be found that introduction of acid into the 
duodenum causes a qulikened secretion of this Auld The 
same Increase In the secretion of bile can be produced by 
Injwhng solutions of secretin Into the blood stream Ihis 
Influence of secretin on the liver has been fully conArmed by 
Falloise This observer has shown that acid extracts of the 
Intestinal mucous membrane cause an increase in the bile 
secretion most marked when the extract is made from the 
duodenum and diminishing as the extract is taken from 
the lower parts of the gut, that from the lower section of 
the Ileum being quite imlTective 

The discovery of secretin has placed in the hands of 
physiologists the power of controlling the activity of a gland 
by purely physiological means, ana we have taken oppor- 
tunity of the control thus acquired to investigate the exact 
character of the Changes induced in the pancreas under this 
physiological stimulus. So far as we can tell secretin has 
no specific inffuance on any one constituent of the pancreatic 

MO. 1803, VOI,. 70] 


julce When injected it causes secretion of a juice Which 
,^is normal in that it resembles the juice secreted on entry 
of food into duodenum, and contains a precursor of trypsin, 
amylopsin, and steapain. Secretin, in fact, appears to cause 
the pancreatic cells to turn out the whole of the meaoatoies 
which they have accumulated during rest m preparation for 
the act of secretion. Tf secretin be Injected at repeated 
intervals until the gland will no longer respond to the in- 
jection, It IS found on microscopic examination that Che ceHs 
have discharged the whole of their granules In sections 
stained with toluidine blue and eosin the whole of the cells 
stain blue in marked contrast to the normal resting gland, 
where one-half or two-thirds of the inner margin of thp 
cells IS taken up with brilliantly stained red granules This 
effect IB not produced in all cases In some animals we 
have Injected secretin at frequent Intervals over a period 
of eight hours, and obtained at the end of the expenmeni 
a secretion as vigorous as after the Arst Injection The 

E ancreas in this case was evidently not fatigued, and on 
tiling the animal and examining this organ microscopically 
it was found to give the typical picture of a resting pancreas 
One may say, therefore, that under healthy conditions the 
activity of the pancreas is two-fold in character, and that 
the normal stimulus of serrecin excites not only a breaking 
down of the protoplasm and a discharge of granules, but 
also a building up of the protoplasm and a new formation 
of granules So marked, in fact, is this power of self- 
restitution that it IS often advisable to dimmish the resist- 
ance of the animal by bleeding or other means if it Is desired 
to obtain a specimen of exhausted gland 
A study by Mr Dale of the stages of exhaustion earned 
out In this way has brought to light a remarkable behaviour 
in the cells of the pancreas, to which we have no analogies 
in other secreting glands of the body After the discharge 
of the granules the cells seem to undergo a still further 
involution, losing the whole of their chromophile substance, 
diminishing in size or undergoing vacuolation, and Anally 
being transformed into cells undistinguishable from those 
whldi have long been known as forming the so-called 
islets of Langerhans." Mr Dale has, in fact, shown that 
in all probability these " islets," which are generally re- 
garded as pre formed structures, really represent stages In 
the functional activity of the secreting cells of the gland, 
and he is of opinion that the activity of the gland is always 
associated with a cycle of changes in which the islets are 
formed, to be afterwards regenerated into secreting tissue 
Other observers have noted in the embryo a development of 
secreting tubules from tissue undistinguishable from the 
" islets of Langerhans," and it is interesting to note that 
the depletion of the gland caused by long starvation has 
a similar effect to that caused by over-excicatlon, namely, 
the conversion of a large proportion of the gland tissue into 
“ islet " tissue 

So far we have dealt only with the correlation of the 
activities of the cells lining the Intestinal tube with those 
forming the masses of the pancreas and liver, and have seen 
that a very large part in this correlation is played by a 
chemical substance which acts, so to apeak, as a chemical 
messenger between these various organs A striking 
feature, however, of the pancreas is its olleged power of 
adapting its secretion to the nature of the food taken in 
by the animal It has been stated by Pawlow that accord- 
ing as the food consists chiefly of proteids, carbohydrates, 
or fats, so do we And a relative preponderance of the fer- 
ments acting respectively on each of these three classes of 
foods The evidence on which this statement is bMed, 
although lending to It considerable supMrt, Is not absolutely 
convincing Vasllieff (Archives des Sciences Btohgtques, 
St Petersburg, 1^3) examined the pancreatic juice of dogs 
which were fed on meat, or bread and milk alternately for 
periods extending over several weeks for each kind of diet. 
This observer found that the transition from bread and milk 
diet to a meat diet cauud a rapid rise in the proteolytic 
power of the Juice, which reached its maximum after several 
days of meat feeding. A return to a diet of bread and milk 
caused a slower faM In the proteolytic power of the juice, 
but a rise In tba amylolytic power Similar results ware 
ob*Vained by another pupil of Pawlow — Jablonsky fibul ^ 
1896)— who alao extended his observations to the fat^llttliw 
ferment. At the time that these observations were mpide 
the function of enterokinase was unknown, and it is there- 
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fore impOBBible to Bay what proportion of the trypsinogen 
of the Juice eecreted in these ex^periments had been converted 
into trypsin by the small amount of intestinal mucous mem- 
brane at the mouth of the duct While, therefore, we are 
unable to ascribe much importance to the results as regards 
the proteolytic power of the juice, there seems no reason to 
doubt the remits obtained by these workers as regards the 
Starch-digesting power of the juice In 1899 Walther (ibid , 
1899, vol vli p i) made a senes of observations on a dog 
with pancreatic fistula in order to determine whether the 
amounts of ferments secreted were determined by the nature 
of the food at any given meal He was satisfied that his 
results showed that, even without prolonged adherence to 
one diet, the composition of pancreatic juice was adapted 
CO the nature of the meal taken His results do not entirely 
bear out his contentions, as is seen by the following table, 
in which It will be noticed that although milk contains no 
starch, it evokes the secretion of a large amount of amyl- 
opsin, and that meat causes a secretion of more steapsin 
than does milk, although this latter contains much more 
fat chan the meat diet 


Tabli I — Results of Walihef^s Experiments. 


Diet 

lotal amount of enzyme ziLreted 


Proteolytic 

Amylolyllc 

Fat splitting 

600 c c milk 

350 grams bread 

1044 

2360 

2310 

6343 

2498 

4125 

laiB 

100 grams meat 

1720 

4410 


Of course Walther, as well as the other observers men- 
tioned, regard Che adaptation as determined by the stimu- 
lation of special nerve endings in the mucous membrane by 
each constituent of the food, a conclusion hardly borne out 
by the results just quoted. Another disturbing factor in 
these experiments is the large variation in total quantity of 
juice secreted with different food-stuffs 


Table II —Amount of Pancreatic Juice Secreted for 
different Foodstuffs (Walther) 





Moure of HcreiiQn 



Food 








Total 









amount 


1 1 

“ 1 

3 

4 

3 

6 1 

7 ' 8 g 1 


600 c c milk 

8 2' 

60 

23 0 

6 2 

1 75 


1 

45 c c. 

350 grams 









bread 

35 5 

470 

20 5 

165 

10 0 

12 0 

es'jo— 1 

« 5 K » 

100 grams 







1 


meat 

450 

52 0 

350 

975 




142 1, 


The quantity of juice secreted will depend on the amount 
of secretin turned into the circulation, and this, In jts turn, 
on Che amount of acid entering the duodenum from the 
stomach The amount of juice will, therefore, be measured 
by the stay and resistance to digestion of the substance m 
Che stomach rather Chan to any direct nervous or other 
influence of the duodenal contents on the pancreas. A 
repetition of Walther 's experiments by Popielski (Central- 
blait /, PhysioJcgiej vol xvii , 1903), working independently, 
has In fact led the latter to deny altogether the adaptation 
of the pancreatic juice Co the nature' of the food Popielski 
concludes from his experiments that variations in the juice 
depend only on the intensity and duration of the stimulus, 
the intensitv of the scimulue determining the amount of 
enzymes, whilst its duration determines the total quantity 
of Juice 

In Che meantime the question had been attacked fropi 
Biiother side It had been shown by Fiscto and Niebel 
(5(leiifigffberjcAl0 der JC. Preuse Akad d TPui , 1895, p. 
73), as n^elJ as by Portier (C. R Soe de" BtoLogte, 18^, p 
3 W. that watery extracta of the pancreas of the cow, horse, 
ana dog hed no influence on lactose. Wdniand in 1899 

NO. 1803, VOL. 70] 


confirmed these results so far as concerns the pancreas of 
dogs on an ordinary diet free from milk On the other 
hand, he found Chat extracts of the pancreas of dogs, which 
had been fed for several days on milk, someCimea with the 
addition of lactose, invariably contained lactase in consider- 
able amount, and these results have been confirmed lately 
by Bainbridge working in our laboratory Here then we 
have a definite instance of adaptation of the pancreas, Che 
pancreatic juice or pancreatic extracts of dogs on normal 
diet containing no lactase, while the administration of 
lactose Co these animals causes the appearance of lactase 
in both cases. Since in this case we have to determine, not 
simply an increase or diminution in the amounts of ferments 
always present in the juice, but the presence or absence of 
a definite substance, this was evidently the best starting 
point for an investigation of the mechanism by which the 
pancreas can adapt itself to the nature of the food, an in- 
vestigation which has been earned out and completed by 
Dr Bainbridge 

What are the limiting conditions? In the first place the 
reaction is absolutely specific Unless the animal Is taking 
lactose in its diet no lactase is ever found in the pancreas 
or in Its secretion The pancreas of new-born animals, for 
instance, is quite free from lactase, which, however, makes 
its appearance two or three days after birth as the result 
of the milk diet The production of lactase is not a direct 
reaction of the pancreas to the presence of lactose in the 
blood, since subcutaneous or intravenous injection of lactose 
does not cause the appearance of lactase in the pancreas 
The intestinal mucous membrane of all animals, whether 
on a milk diet or not, contains lactase and has an inverting 
action on lactose It might be thought therefore that the 
production of lactase by the pancreas was a reaction to the 
presence of the products of inversion of lactose in the blood 
This was found not to be the case Subcutaneous injection 
of galactose for several days was not followed by any appear- 
ance of lactase In Che pancreas or its juice Nor was the 
appearance of lactase due to the increased production of 
this ferment in the mucous membrane, and its escape into 
Che blood Injection of an extract of mucous membrane 
rich in lactase, repeated several days in succession, was not 
followed by any appearance of lactase in the pancreas In- 
jection of lactose into Che duodenum, and the subsequent 
injection of secretin after an interval of one hour, was In- 
efficacious in causing the appearance of lactase in Che pan- 
creatic juice For the production of lactase in the pancreas, 
or Its juice, it is therefore necesbary that lactose should act 
on the intestinal mucous membrane for some time The 
reaction is a slow one, like the adaptation m Vasilleff's ex- 
periments, and Is certainly not due to the stimulation of 
certain nerve endings in Che mucous membrane by the 
lactose 

The problem was somewhat similar Co that presented by 
^Che action of acid in the duodenum, since this Introduced 
Into the duodenum produces secretion of juice, whereas, 
when introduced Into the blood stream, it has no efiecC 
whatever on Che pancreas The question suggested itself 
whether, under the influrnce of lactose a special secretin 
was formed in thq Intestinal mucous membrane which, on 
access to general ' circulation, evoked Che formation and 
secretion of lactase by the pancreas Secretin was there- 
fore made in the usual way (< e acidification, boiling, 
neutralisation, and filtering) from the mucous membrane 
of milk-fed dogs Ihe secretion evoked by the injection of 
this liquid resembled that obtained from Che injection of 
ordinary 'secretin, and contained no lactase 

Yet It was evident from the results already obtained that 
lactose must act on the pancreas through Che mucous mem- 
brane of the intestine An extract ^as therefore made from 
the mucous membrane of the whole small intestine of a 
mfift-fed dog. This was filtered through muslin, and about 
10 C.C. Injected subcutaneously Into a biscuit-fed dog once 
a da^ for three days The dog was then anssthecised, a 
cannula placed In its pancreatic duct, and ordinary secretin 
injfleted. A flow of pancreatic Juice was obtained, and this 
jui^e was found to contain lactase This experiment was 
performed eight Cimee, and In each case the juice obtained 

S im a blscuiC-fed dog which- bad been injected with an 
tract of the mucous membrane of a mllk-fed dog con- 
tained lactase 
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Tabu III — 'EptcX on Milk Sugar of Paneteaitc JiHce from 
** BUeuiUfoi** dogs, whuh had reeenod Subcutaneous 


dogs, which had recetvsd Subcutaneous 
Injections during three days of Extracts of the Mucous 
Membrane of **M\lk~fed** dogs. 

The ficpirefl represent c c of lactose eoluHon which reduced 
50 c c, Pavy’e solution 



I 

Con troll 


Exp 

Solution of 
lutote 

l^inM +pancnnilc 
Juice (boiled) 

Lacioa* +psncreatle 
jufeo 

1 

7 4 


68 

2 

8 2 

1 82 

76 

3 

8 2 

1 8 >S 

78s 

4 1 

5 

7’8 

1 ^ ’ 

7 65 

7 5 

8 1 

7 0 

70s 

675 

7 



375 

8 

9 25 


a 2 

) 


of 

Inveriion 


maClcally traces another which represents the rate of chaiiM 
of the quantity represented by the first cum« Thus, if the 
population of a country at vatlous dates be plotted on paper 
the derived curve shows the rate at which the population 
JB increasing or decreasing at every date during the period 
chosen — ^Twin-elliptic figures showing change of phase m 
one or both ellipses Mr Joseph Goold — radial area- 
scale Mr R W K Edwards A contrivance for finding: 
the area of a plane figure b} means of a transparency 
Sensitive barograph, for the studv of minor variations 
of atmospheric pressure Dr U N Shaw, F K S The 
instrument shows the details of comparatively rapid fluctu- 
ations of pressure suih as are often indicated in the baro- 
metric diagram of the Timer — (1) Traces obtained from 
self-recording instruments sent up by means of kites, (s)i 
self-recording instruments from which the traces were 
obtained Mr W H Dines In the recording initrumenta 
designed by M Teisserenc de Sort, the height is obtained 
from an exhausted aneroid box, and the temperature from 
a Bourdon tube In the recording instruments designed by 
the exhibitor, the height ih obtained from a fair si/td aneroid 
box of thin metal containing air A temperature rorreciioix 
IS necessary, but the position of the pen is dependent orb 
the elasticity of the enclosed air — Photographs of ilouds 


Here then ot last we have some glimpse into the 
mechanism of the adaptation of the pancreas to the nature 
of the food As the result of injection of lactose some sub- 
stance which we may Lall \ is produced in the mucous 
membrane of the small intestine ihis substance is carried 
by the blood to the pancreas and there slowly gives rise 
to the formation of lactase which is turned out in the juice 
when Becretion is excited by the entry of acid chyme into 
the duodenum We have no knowledge as yet as to the 
nature of this substance x All we cun say is that it is 
destroyed at a boiling temperature, sinie boiled extracts 
of the mucous membrane of milk-fed dogs do not, when 
subcutaneously injected, cause the appearance of any 
lactase in the pancreatic juice of biscuit-fed dogs 

Whether (he qualitative adaptation of the juice in respect 
of Us trypsin, ani>]npsin, and steapsin is carried out in a 
similar fashion we cannot as yet say We hope that an 
investigation of the mechanism of this adaptation, whiih 
IB now proceeding, may throw light, not only on the factors 
involved, but also on the nature of the substance which is 
formed in the mucous membrane, and has this marked effect 
on the activity of the pancreatic cells Involving, ax ic 
does, two distinct sets of cells, this chemical adaptation is 
more complex than any yet investigated, and shows the 
intimate relation which muxc exist between the rhemicaf 
activities of very different organs of the body 


Commander D WiUon-Barker — Models and photograph <p 
of large hailstones (he Royal Meteorological Socieh 

Photographs and diagranisi illustrating solar and meteor- 
ological changes, and .1 senes of photographs to determine 
!he relative temperatures of the stars . Sir J Norman 
Lockver, KCB, FRS Ihe exhibit illustrated (1) en- 
larged pictures of the sun in k light taken with the* 
spectrohejiograph of rhe Solar Phvsics Obseivator> (j> 
Ihe results of .1 discussion of sun-spot dittribution (3) 
The relationship between the positions Ol solar prominences 
and Ihe different forms of the corona (^) The different 
types, and th^ir distribution, of the short period barometric 
pressure variation over the earth surface (5) Ihe clogr 
connection between the change of barometric pressure and 
rainfall (b) Series of photographs taken with a quartz- 
calcitp prismatic camera of a inches apeituie and id inches 
focal length to determine (he relative temperatures of stars- 
— ^rhe Narrnburrd sidente, New South Wales Prof A 
Liveryidgc, FRS 1 his exhibit included v’hotographs of 
the sidente and photographs of etched sections to show the 
changes in the internal structure Ihp composition of chit 
sidente was — iron 88605, nickel 9741, cobalt 0^74, copper 
o Qoq, phosphorus 0429, sulphur traces, resinous matter 
0O08, insoluble in HCl 0720 = 99906 Traces of gold ancf 

of the platinum metals appeared also to be present — Irans- 
parencies and prints In illustration of a photographic atlas 
of the heavens, photographed at the Royal Observatory, 
Cape 1 own, 1903-4 Mr J Franklin-Adams — 1 en trans- 


parencies from negatives taken with the Rumford spectr»- 


TNE ROYAL SOCIETY CONYERSAZJONE 

n^HE Royal Society conversarione was held in the rooms 
^ of the Society at Burlington House on Friday last, 
May 13 Many exhibits illustrating methods <ind results 
of recent scientific progress were on view, and are briefly 
described m the following abstract of the oflicial catalogue 
So far as possible the exhibits representing related subjects 
are here grouped together 

In the course of the evening, lantern demonstrations were 
given in the meeting room of the society Prof A 
Herdman gave an account of the recent investigation of 
the Ceylon pearl fisheries; Mi Francis Fox showed lantern 
slides, illustrative of (i) operations at the Simplon Tunnel , 
(2) the Victoria Falls and gorge of the River Zambesi, and 
proposed bridge , and the Hon C A Parsons, FRS, gave 
a demonstration of the auxetophone This instrunient is 
an air operated valve which is used for a reproducer m 
gramophones and phonographs, and replaces the usual re- 
producing diaphragm in such machines The application of 
this valve to the violin was shown, selections of music, 
vocal and instrumental, being played on the nuxetophonr 
The following Is a classified list of the other exhibits ^ 
The differentiator, a machine recording as a curyp the 
values of the rate of change of any variable quantity which 
can be represented by a ci^rve Dr J Erskine-Murray 
When the machine is guided along any curve it auto- 
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heliograph of the Yerkes Observatory by Prof G E Hale 
and Mr F ElJerman the Royal Astronomical Society 
Examples showing the application of naliiral colour photo- 
graphy to the production of lantern slides of spectra for 
lecture and educational purposes Mr F Sanger-Shepherd 
NegaCi\ps are taken through three colour filters, admitting 
light of the three primary colour sensations — red, green and 
blue-violet, in accordance with the power of the respective 
sensations to excite the eye From these negatives gelatin 
relief prints are made upon a special him, each relief being 
soaked in a water-colour ink of the complementary colour 
to the smsatlon which it represents These reliefs whilst 
still wet are successively applied to a mordanted gelatinised 
glass place The inks transfer to the mordanted gelatin 
fifm and the result Is a natural colour photograph, consist- 
ing of nothing but Che colouring matter securely locked up 
In a single film of gelatin —Colour photographs shown ^ 
•■peitrum colours Sir W. de W Abney, K C B., FRS* 
Ihe ordinary three-colour photographs pre shown In a tripio 
lantern, one image being tinted bv Che light coming through 
red glass, another by that through green glass, and the third 
bv.that through blue glass, The new method substitutea 
spectrum colours for the three glasses, with the result that 
the colours on the screen are much purer and truer — High 
power microscopy: Mr J, W, Gordon The apparatus 
consiotB of n compounding drawtube and oscillating screen, 
as proposed in Mr j. W" Gordon's paper on the Helmholte 
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theory of the microscope, recently read before the Royal 
MlcrosoopicoL Society. The object exhibited wai a diatom 
^Pleurpst^ma an^uiafum) magnified about 10,000 diameters 
— A cylindrical telescope for the rotation of Images Dr 
G. J Burch, F.R S This Instrument consists of two 
cylindrical lenses with their axes of curvature parallel, fixed 
Cne sum of their focal lengths apart Objects seen through 
it are not magnified, but reversed as by reflection in a 
mirror. If the telescope is rotated it causes the image to 
rotate with double the angular velocity — l^arge direct vision 
apectroBcope, with ten prisms, automatically adjustable 
Mr. P Heele ^Experiments with non-homocentric pencils 
Mr. W Bennett.^Optlcal testing bench Messrs R. and 
J. Beck The bench is so designed that the optical constants 
of a lens and its various aberrations (chromatic, spherical, 
astigmatic, &c ) can be rapidly and accurately measured, 
and is specially adapted for using the new Hartmann system 
of testing either by direct vision or by photography — 
Examples of photomicrography Mr Arthur E Smith and 
Mr Richard Kerr. 

Some new phosphorescent materials Mr H Jackson 
Examples were shown of phosphorescent compounds of zinc, 
strontium, aluminium, calcium, &c , prepar^ to illustrate 
varying degrees of response to such exciting influences as 
violet and ultra-violet light, electric discharge, heat and 
friction. By varying the constitution of the compounds in 
the direction of increasing or diminishing their basic or 
acidic character the length of time during which the 
phosphorescent glow lasts can be increased or lessened con- 
siderably, and the property of glowing, when heated, can 
be made to persist apparently indefinitely — Photographs 
Illustrative of induced radio-activity of bacteria Dr Alan 
D Green Small masses of bacterial growth were exposed 
to the 3 and y rays of 10 mg of virtually pure radium 
bromide. In a large number of instances such masses when 
removed from the influence of the radium and placed between 
two thin sheets of glass, themselves not radio-active, were 
capable of so affecting the sensitised film of a photographic 
plate with which they were brought in contact, that on 
development In the ordinary way, the plate showed a dark 
area corresponding to the shape of the bacterial mass The 
photo-actinic rays pioceeding from the bacteria which had 
been exposed to radium were capable of affecting a photo- 
graphic plate through a double layer of lead foil 

A method of mechanicali} reinforcing sounds Mr T C 
Porter An ordinary ** Home " Edison-Dell phonograph 
with the “ reproducer " is used as the source of the sounds 
In this instrument the roughness of the record makes a rod 
vibrate, and these vibrations are communicated mechanically 
to a thin disc of glass or mica, which in turn transmits 
them to the air on the side of the disc remote from the rod , 
the aSrial disturbances are then conducted by a tube usually 
to a trumpet, but in this experiment the reinforcement of 
the sounds is obtained by the combustion of roal-gas and 
air The mixed gases are led over the disc of the repro- 
ducer " and conveyed by tubing to two convergent jets and 
then Ignited A further reinforcement is obtained by placing 
platinum foil m the flame — Experiments on lubrication 
showing ravltntion ' Mr. S. Skinner The lubricaimg fluid 
in the space, between a bearmf^ and the axle working in 
it, IB subject to conditions in which cavitation, v c the form- 
ation of vacuous spaces in the fluid, can occur This was 
shown by a series of experiments, in which the deeply 
coloured lubricating fluid is contained between glass 
surfaces, and light is transmitted through the cavities — 
(i^ Microphone- buzter (with partially tuned telephone) 
giving a nearly pure note of 2000 vibrations per second , 
\i) apparatus used to investigate the distribution of tempera- 
ture In the field coils of electric machinery , (3) apparatus 
for rapid electric thermometry the National Physical 
Laboratory ^i) Vibrograph for recording vibrations photo- 
graphically, (a) micro-manometer the Cambridge Scien- 
tific Instrument Company, Ltd — Stream gauge for in- 
dic^ng the rate of delivery of air or gas by a pipe ' Mr 
R Threlfall, F.R.S —(1) Stereoscopic views and specimens 
Illustrating the eonstructlon of the Simplon Tunnel; (s) 
etcreoscopTc and other views of the Victoria Falls of the 
River Zambesi Mr. Francii Fox. • 

Apparatus for the metrical study of siiitioflary electric 
waves qn spiral drlrea .’'Prof. J A. Fleming, F.R.S. The 
•apparatus exhibited consists of a long ulenoid of silk- 
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covered wire having 5000 turns and a total length of 643 
metres This solenoid has parallel to it an adjustable earth 
wire and a divided scale. The solenoid is connected to one 
point on an oscillatory electric circuit consisting of a Oouple 
of Leydens haying a capacity of 000068 mfd and an 
adjustable inductance of o to 230 mlcrohenrys and a sHent 
discharger When oscillations are set up In this circuit 
by Induction coil discharges and the frequency adjusted, 
stationary electric waves are set up In the solenoid The 
position of the loops and nodes is ascertained by the use 
of a senes of carbonic dioxide vacuum tubes — Edison’s 
secondary battery (or accumulator) for automobiles Mr 
W Hibbert and Mr H E Dick — Electrical instruments of 
precision Colonel R E Crompton, C B — Improved muffle 
and melting furnaces for use in laboratories or art studios 
Mr H H Cunynghame, C U Ihe plan on which these 
furnaces are constructed is to jacket them thickly with non- 
conducting material, in such a way that heat cannot escape 
as fast as it is developed, until a high temperature has been 
attained ^Electric resistance furnaces for laboratory use 
Mr. Bertram Blount 

Specimens illustrating the action that occurs between 
metals at a temperature many hundreds of degrees below 
their melting point Mr Sherard Cowper-Colc« — Apparatus 
for determining the ignition point of g.i<ie4 Prof H B 
Dixon, F R S , and Mr G W A Foster — Specimens of 
methyl and other derivatives of sulphur, selenium and 
tellurium Dr A Scott, F R S 
(i) A new natural order of plants, the Amphipterygiaces, 
Hemsley and Rose, (a) fruits of Melocanna bamburoides, 
an QxalbuminouB, viviparous bamboo , (3) llydnophyium 
longifoUum (Rubiaces), Fiji Islands, (4) Dtschtdia 
fafjiestana (Asclepiadaces), Malaya, (5) Aspidium ano- 
mafutn, Ceylon the Director, Royal Botanic Gardens, 
Kew — (i) Specimens illustrative of cotton cultivation in 
British colonies and dependencies , (2) map showing tho 
“ cotton belt ” and the British and foreign areas in which 
cotton is now commercially or experimentally cultivated 
(from Prof. Dunstan’s report on cotton cultivation in the 
British Empire and Egypt) , (3) mineral and rock specimens 
from Ceylon *\nd southern Nigeria, (4) specimens of the 
seeds of Hevea brasi/icnru (Para rubber tree) from tho 
Straits Settlements Prof Wyndham R Dunstan, F R S , 
director of the Imperial Institute — Muioscopic slides illus- 
trating nuclear division in cells of malignant growths of 
man Prof J B Farmer. F R S , Mr J E S Moore and 
Mr C K Walker — Microscopic preparations illustrating 
the parasitism of the rust fungi or UredineiB Prof H 
Marshall Ward, F R S ^Microscopical preparations to show 
the fertilisation and alternation of generations in the 
Uredinex Mr V II Blackman —Plants and photographs 
from the High Andes of Bolivia and Peru Mr A W Hill 
— A series of hybrid wheats illustrating Mendel’s laws 
Mr R H Biflen. 

The pearl-oyster fisheries of Ceylon Prof. W A Herd- 
man, F R S — Microscopical preparations add diagrams 
> of the chromatophores of the higher Crustacea Mr 
Frederick Kecble and Mr F W Gamble The 

coloration of such Crustacea as Mtppolyie vartans is 
due to pigments contained in chromatophores The 

chromatophores consist of several compartments, in each 
of which a single jtlgment is present When contracted to 
the centre of the chromatophore, a pigment plays no part 
in the coloration of the animal , wfken expand^ into the 
superficial network which communicate# with the centre, the 
pigment takes a share in the coloration — Ticks and tick- 
transmitted diseases Ur G H. F Nuttall, F R S The 
exhibit included specimens of ticks which transmit several 
diseases; also specimens of the parasites and figures — 
Nematocysts of iEolids : Mr G H Grosvenor — Inter- 
national North Sea investigations Results of work during 
1903, from the Plymouth and Lqwestoft laboratories the 
Marine Biological Association. 

A photographic study of the English skull, 1600-1850 
Prof Karl Pearson, F R S. The photographs of English 
skulls illustrated normal and abnormal types There were 
two series, numbering upwards of 50a altogether, from old 
•'pliMe pits or graveyards in the City of London Both 
sprb were of great Interest, and the nearest related group 
to one of them appears to be long barrow British — 
ratus and metnods employed for measuring, in the 
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taM of humaii blood, Ita content in agglutinating sub- 
atancee, bactericidal aubstancei, red blood corpuicleB, albu- 
minous Bubstanrea, calcium salts, and salts generally Dr. 
A E Wright — h(i) Waa model of the maifiioset's brain, 
(a) sections from which the wax model was constructed 
Mr Gustav Mann ^ r 

(i) Colour printed geological maps; (a) geOldgical model 
of the Isle of Purbeck - the director of tba Geological 
Survey and Museum — Models illustrative of mountain 
building Lord Avebury, F R S — (i) A set of lantern slides 
of microscopic sections of igneous rocks, &c , (a) portable 
sounding machine for mountain lakes Prof E J Garwood 
— Senes of geological and other drawings and plans Prof 
J P O'Reilly 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge — In connection with the approaching inter- 
national assembly of representatives of aLadcinics, it is 
proposed to confer the degree of Ooitor of Science honorth 
causa on Prof Bakhuyzen, of Leyden , Dr Faminstyn, of 
St Petersburg, Dr Mojsisovics von Mojhv^r, of Vienna, 
Prof Retzius, of Stockholm , Prof Riecke, of Gottingen , 
and Prof Waldeyer, of Berlin , and the degree of Doctor 
of Letters honoris causa on Count de Franqucvillc, of 
Paris , Prof Goldziher, of RudapesC , Prof Gomperz, of 
Vienna, Prof Krumbadier, of Munnh , Prof Leroy- 
Deaulieu, of Paris, and Dr Perrot, of Paris 
Mr >V J Sell. F R S , and Mr H J H Fenton, F R,S , 
are to be anpointed university lecturers in chemistry, and 
Mr A Marker, F R S , a university lecturer in petrology 


The Senate of the Royal University of Ireland has re- 
solved fo confer, honoris causa, the degree of Doctor of 
Sciehce on Sir William Crookes and on Prof J Dewar 

Science states that the New York University has received 
on anonymous gift of i^ool for the Medical College, and 
that the American Cieographical Society has received a 
bequest of Gooo/ from Sarah M de Vaugrigneuse 

In a paper on “ Lornl Expenditure and Local Indebted- 
ness in England and Wales, read by Mr R J Thompson 
at the Royal Statistical Society on Tuesday, it was stated 
that education showed an increase of expenditure from 
4,8o6,ooof in 1889 ^ nearly ii,ooo,oooI in 1902 

The post of erecting school buildings had during the same 
lime — 1889 onwards — augmented the outstanding loans 
from 9,937,oool to 331564,000! London incurred 29 per 
cent of the total expenditure, while it contributed only one- 
fifth of the total number of pupils 

Thb inauguration on February 10 of an information 
bureau^ in connection with the University of Paris is an 
exc6l|w innovation The bureau will afford Information 
on air matters connected with higher education in Pans, 
whether in Government or private institutions Those who 
in this country are contemplating entering a university, and 
who have spent hours in trying to derive some tangible 
Hdeas from calendars and class syllabuses, will appreciate 
the useful purpose which would be served by a bureau of 
this character. If such a bureau would go a little further, 
and furnish to candidates for chairs and lectureships 
some idea of the duties they would have to perform, its 
value will be still greater 

Thb President of the Board of Education, the Marquess 
of Londonderry, K G., has appointed a departmental com- 
mittee to inquire Into the present working of the Royal 
College of Science, Including the School of Mines, to con- 
sider In what manner the stafT, together with the buildings 
and appliances now in occupation or in coursa of construc- 
tion, ffliy be utilised to the fullest extent for the promotion 
of higher scientific studies In connection with the work of 
existing or projected institutions for instruction of the same 
character in the metropolis or elsewhere, and to report on 
any changes which may be desirable In order to carry out 
such recommendations as they may make. Sir Francie 
Mowatt, G C.D , Is chairman of the committee, and Mr, 
J. C. G. ^hes, assistant secretary in the branch of the 
board which de^s with evening schools, technology, and 
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higher eifu cation in science and art, has been appointed 
secretary to the committee. The txmdon County Council 
is represented on Che committee, 

A DEPUTATION consisting of representatives of various 
county councils was received by Sir William Anson on May 
13 with reference to the abrogation of the arrangements 
which were in vogue under what was known as Clause 7 
of the Directory of the Science and Art Department. The 
deputation explained that county councils had hoped when 
the Education Act became law that it would be recognised 
more fully than before that these councils were the authori- 
ties for all grades of education, Including particularly 
higher education But the new regulations taking the 
place of Clause 7 have reduced their powers, and county 
Louncils are hampered in the performance of the duties 
expected of them In reply, Sir William Anson explained 
that Clause 7 was an attempt to bring local authorities into 
rt^lations with the efforts being made to ^ve suence and 
art and teihnical teaching, assisted by tne Board of Educa- 
tion, and limited in the first instance to institutions of a 
very different character from ordinary secondary schools 
Local authorities are now in a position to deal with the 
whole of secondary education, and not merely with the 
subjei t-matter which was contemplated in Regulation 7 
Sir Wilinm Anson, in conclusion, asked the deputation to 
consider tht^iWider question which they should have in view 
in dealing^ with secondary education, and not merely from 
the point o^ view of exercising their own authority and 
the speedy ^transaction of their own business What he 
deprecated Was that at that early stage in the working of 
the Act, the Board of Education should be asked to stereo- 
type the relations of local authorities for the secondary 
schools within their area 

At the annual conversazione of the Medical Society of 
London on Monday, Sir Isambard Owen delivered the 
annual oration, taking for his subject The Future of 
London Medical Education " After contrasting the interest 
displayed by Continental States in scientific research and 
public education with the indifference evinced towards them 
by the generality of Englishmen, and pointing out that this 
indifference could only be a passing phase, due to patent 
historical causes, he expressed the hope that the reports of 
the Mosely Commissioners, with their marvellous tale of 
recent educational progress in America and the fabulous 
amounts of public and private money freely lavished upon 
It, would at last awaken attention here to the backward 
state of things at the heart of the British Empire Of all 
forms of higher education, he submitted, none could lay 
greater claim to public support than medical education 
The unendowed London schools had stilj to carry the entire 
burden of the preliminary academic training of their students 
— a task which elsewhere was now undertaken by endowed 
universities and university colleges Until the reconsti- 
tution of the University of London, no practicable way oui 
of the difficulty could be seen Sir Isambard Owen then 
detailed the plan which the university had adopted of 
establishing a public institute within its bounds and under 
Its direct control to undertake teaching m physics, 
chemistry, biology, anatomy, and physiology for the 
purposes of medical students Including buildings, the 
institute would cost about 375,000! to establish As the 
State declined all responsibility for professional education 
in England, the university could only look to enlightened 
private liberality. Wealthy men in London capable of 
being fired by emulation of Transatlantic gifts to raucatlon 
should make this modest benefaction their peculiar care 


SOCIETIES AND ACADEMIES 

London 

Anibropologleal Inatltute, April a6.— Sir Thomea 
Hofdlch, K.C.M G.» &c., in the chair —Prof. W lIldttWMv 
delivered a lecture on the origin of Jewellery Prof 
Ridgeway hoMi that the objects employed In modern 
jewellery had their origin in magical properties attributed 
them and not In BSthetic, although the vethetic reaaOn 
r wearing them undoubtedly Influenced the wqarere at 
an early etage (eea Naturb, October 39, 1903, v^. ixvili. 
p 636) 
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CluUepgflr Society, A|ri1 27 — Sir J< hn Murrnv m the 
chelTk^Prof Mlnohln exhibited ■pecimcna of the new 
■porozoeD, Lymphocystii johnstom — Mr E T BrownA 
■towed Meduia from Valencia — Dr G H Powlor ox- 
plained some graphic diagrams of the distribution of 
Biscayan Chstognatba, and announced that he had detected 
Kfohnia hamata among ■pecimenB obtained at Che Falk- 
land Islands by Mr Vallentln within six fathoms from the 
surface — Mr V H. BlMkmBn read a paper on the meta- 
bolism of the ocean, dealing with the close analogy between 
the circulation of nitrogen on land and that in the sea , 
this was followed by an interesting discussion — Mr G P 
Parran described the copepods of the north-east Atlantic 
slope , of these rather less than half present a wide ia 
often tropical distribution, occurring also in the Indian or 
Pacific Oceans The remainder are only known as Atlantic 
or Atlanto-Mediterranean species, many being bottom 
haunting forms, the recorded range of which is likely to 
be extended About rs per cent of the total copepod fauna 
extends north to the Arctic regions 

Bniiah Academy, April 27 — Lord Reay, president, in the 
chair — Prof I Oollanea read a paper on Shakes- 

peanana, 1598-1602 A theory was put forward explan- 
atory of Shakespeare’s use of the name Polofiius for the 
counsellor of the King of Denmark in pliy:e Of CorambiS, 
or Coranibus, found in the first quarto, eyidenDy the name 
of the character m the old play, which beloif^ed to about 
the year 1587 Corambus, being discarded by Shakes- 
peare, was used by him as a passing name in the play of 
All’s Well " 

Physical Society, May 6 — Mr J Swinburne, vice-prest 
dent, in the (hair — Some instruments for the measurement 
of large and small alternating currents , W Duddoll. Ihe 
author, after some preliminary remarks on the available 
means for measuring alternating currents, proceeded Co 
describe three thermal instruments which he ha^ constructed 
for this purpose The first instrument is essentially a 
sensitive Ayrton-Perry twisted strip ammeter which is very 
quick in action for a thermal instrument, and has been used 
for observing and recording P D 's and currents which 
varied as rapidly as one per second The second instru- 
ment exhibited was a very sensitive thermal galvanometer 
called in the paper a " thermognlvanometer ” It consists 
of the combination of a radio-micromcCer of Che " Boys " 
type with a very small resistance which is heated by the 
current to be measured, and in turn heats the thermo- 
junction of the radio-micrometer by radiation and con- 
vection The third instrument described was a switchboard 
instrument which works on Che same principle as the last 
— Mr F E Bmith exhibited and described the following 
instruments from the National Physical Laboratory — (i) 
a mercury-resistance standard , (2) a lo-ohm build-up resist- 
ance-box , (3) an astatic galvanometer 

Mathemailcal Society, Msy 12 — Dr E W Hobson, 
vice-president, in Che chair — Ihe following papers wer^ 
communicated — On the evaluation of certain definite 
integrals by means of Gamma functions, and generalisations 
of Legendre's formula KE' — (K — L)K' = iir A L Dlaon. 
It has been shown by E. B Elliott that Legendre's re- 
lation may be regarded as a particular case of a relation 
by which a certain sum of products of what are really 
hypergeomeCric functions can be expressed in terms of 
Gamma functions In the Weierscrassian form of 
Legendre's relation, a certain determinant of Che second 
order having elliptic integrals as its elements is shown to 
be a constant In the generalisation the determinant is of 
order higher than the second, the elements are hyperelliptic 
Integrals, and the constant is expressed as a prodi^ct of 
Gamma functions The ratio of two such determinants, of 
suitable orders, is expiessed in a sNnilar form WeiersCrass’s 
relations between hyperelliptic Integrals of the first and 
second kinds are deduced The results are extended to in- 
clude a certain class of integrals which are not integrals of 
algebraic functions — Perpetuant syzygles A. Vounv and 
P. W, Wood. The perpetuants considered are linear in the 
eoefTiciedti of each quantic concerned, thst is to say, they, 
are " perpefuant types.*' All possible products of irreducible 
forms of a glten degree and weight are dkranged in a pi^ 
determined sequence so that any prtNlact may be identified 
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by Its place in the sequence. A syiygy expresses one of the 
products that enters into it, viz the one that comes earliest 
in the sequence, in terms of others which come later in the 
sequence In consequence of the existence of the syzygy 
this earliest product is reducible " It is possible to 
enumerate the actually irreducible forms for degree 8 by 
means of a generating function When the irreducible pro- 
ducts have been identified for any degree, all the independent 
syzygies of this degree will have been identihed, there being 
one such syzygy for each reducible product of Irreducible 
forms The work can be completed as far as degree U, but 
a large class of products have been discussed in general A. 
generating function for all irreducible products and types oC 
degree 8 is suggested in the form 

,(:)*(;)+ *(:j 

(i-t)*-* 

and this form IB proved to holtl for k=i, ir = 2 and — 

Note on the integration of linear dilTerential equations Dr 
H F. Bakor.— Some proper! leb of ihe fund ion Pp Rsv. 
r H Jaekaon. — Informal conimunuations were made as 
follows — On the geometrical representation of imagmanes 
G B Mathewa, — A collation of Ke^bler's and Hertzer's 
tables of the residue-index (i') of 10 (mod p) with Shanks’s 
table of the Haupt exponent (f) of 10 (mod p) Lieut - 
Colonel A Cunningham. The numbers v and ( are 
dehned by the congruence iof=i (mod p= v{+i) Iwenty- 
nine errors were found in Kessler’s table, 3 in Hertzer’s, 
107 in Shanks’s 

Camdridge 

Philosophical Society, May 2 —Dr Baker, president, m 
the chair — Early development of the unfertilised egg of the 
sawfiy Nemaius rtbesti L Doneaatar. In the unfertilised 
egg the two maturation divisions give rise to four nuclei, 
the outer two of which are the halves of the first polar 
body, the third is the second polar nucleus, and the inner- 
most the egg-nucleus Ihe second polar nucleins unites 
with the inner half of the first, giving the “ cOpuIntion 
nucleus ” This divides into two groups of chroinosomes, 
which persist without important change until the blasto- 
derm begins to form, beyond which stage their fate has 
not yet been followed The egg-nucleus soon begins to 
divide, and gives rise to the embryo, the chromosomes re- 
maining at the reduced number The outer nucleus of the 
first polar body rapidly disappears '1 hese results are very 
similar to those obtained by Petrunkewltsch in the bee 
where, as in this case, virgin eggs produce males, and 
fertilised eggs females It was pointed out that a com- 
parative study of the development of sawflies which pro- 
duce males and females respectively from virgin eggs would 
provide a test of Castle's hypothesis of sex-detcrmination 
—Metallic " passivity " in relation to time and temperature 
Dr W A Hellla.-^i) On partial fractions, (^^note on 
plane unicursa) curves , (3) on the order of dertam sy^tenib 
of conditions Dr A C Dixon 

Paris 

Academy of Sciences, May 9 — M Msscart in the chair. — 
The president announced to the academy the death of M 
Duclaux, member of the section of rural economy, and gave 
a short account of his life work — ^Remarks On the use of 
alternating currents in chemistry and on the theory of re- 
actions which they set M Borth^loti Remarks on the 
recent work of MM Brochet and Petit concerning the solu- 
tion of platinum in a solution of potasbium cyanide by the 
action of an alternating current. Tne author directs attention 
to a similar reaction with glucose studied by him m 1879 
The bearing of these experiments on the action of the silent 
discharge is also discussed — ^The cooling power of a feebly 
conducting liquid current on an incfefinite cylinder, the axis 
of which IS normal to the curreAt J BoumIumw- — O n a 
Dew method of preparation of afkyl and alkylldene deri- 
vacivas of cyclic ketones The application to the prepar- 
ation of alkyl-menChones A Hallor. By treating certain 
cyclic keftones, such as menthone, with s^Jum, the corre- 
oponding alcohol is formed besides the sodium derivative, 
and In preparing alkyl derlvat;}ves this leads to undesirable 
'tecondajY proctucts. The formation of the alcohol Is 
avoided if sodium aml^e Is^iised Instead of sodium, and the 
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«Ikyl iodide con be added directly to the reaction product. 
The phyilca] proper tlee of several namologuea of menrbone 
which neve been prepared In this way are described — ^An 
arrangement allowing identical results to be obtained with 
X-ray tubes on different occasions M. d'Araonval. The 
current passing through the tube la measured by means of 
a mini ammeter of the d'Arsonval type. For a tube with a 
given vacuum, the amount of X-rays given off, as measured 
by their photographic effect, Is proportional to the intensity 
of the current passing through the tube, and this appears to 
be true of various makes of tube — ^M. Barrels was elected 
a member in the section of mineralogy m the place of the 
late M Fouqu^ — Observations of the Brooks comer (1904 a) 
made at the Observatory of Algiers with the 31 8 cm. bent 
equatorial MM llaitibaud and dp. — ^The linear connexe 
in space of n^i dimensions' L 4 on Autenne. — On the 
radlo-activity of gases given off from the water of thermal 
springs P Ourl» and A Laborda. The radio-activity of 
samples of gas from various mineral waters was measured 
and Its rate of decay determined, the results being compared 
with the radio-actlvllv of air which had been in contact with 
a known amount of radium bromide. The radio-activity 
was in all cases very small, and it hardly appears possible 
to draw any conclusion as to the action the radio-activity 
may play In the physiological actions of mineral waters — 
On the melting point of gold Daniel ■orthaiot It is 
pointed out that all the recent values for the melting point 
of gold fall between 1064* and 1067^ — On the fixity of the 
solar rays Maurice Hamp. The author has previously 
shown that there Is a slight variation in the wave-length of 
the \ 508 Mdmiufn ray according as a tube with or without 
electrodes is employed. Since the physical conditions in the 
sun are liable to considerable variation at times, the question 
la raised as to how far the solar lines can be regarded as 
possessing absolutely fixed wave-lengths. — ^The proof of a 
radlo-actmty Induced on all bodies by the emanation from 
Incandescent metallic wires Th. Tommneliia.^The action 
of OlUBSthetics on the sources of the n-rays Jean 
-On some points of technique for the examin- 
ation of organs by means of the n-rays First results re- 
lating to a study of the brain Andrd Broob. — On the mode 
of propagation of nervous oscillations Augustin 
OhbrpBiitlbv^ — Electrical osmosis in methyl alcohol 
A. Mutfouln. — On the atomic weight of samarium 
G. ^rBbln and H Laoombe. The samarium salts were 
obtained from three different sources, and atomic weight 
determinations of the various fractions, together with the 
spectroscoplcal examination, showed that the oxide was 
aDOiogeneous The final value for the atomic weight of 
samanum (Ob 16) is 15034 — ^Ihe formation of hydrogen 
aillclde by direct synthesis from its elements Em 
VivbHPOun. Remarks on a recent paper by M Dufour 
on the same subject, — ^The apparent volatilisation of silicon 
In hydrogra" A Dufour. In Geissler tubes filled with 
hvdromi irsenlde, the arsenic deposited by the discharge is 
dlsdlaled by distillation pure and ilinple ; in tubes filled with 
hyorogen sJlicide, the displacement of the silicon under 
stmilar conditions Is explained by the formation of hydrogen 
slllcide in the warm parts of the tube and its decomposition 
in the dark space —On a primerty of tln-aluminlum alloys 
Hector PBohoun. — ^The dinerentiatlon of the primary, 
oecondary and tertiary alcohols of the fatty senes Andrd 
Kilns and Marcel Vlard. The method adopted is based 
on the fact that tertiary alcohols are decomposed at the 
temperature of boiling naphthaline, whilst at the tempera- 
ture of boding anthracene only primary alcohols resist de- 
composition The vapour density of the alcohol under ex- 
amination Is taken In a Victor Meyer apparatus with the 
above two liquids as vapour jackets, the deviation from Che 
theoretical density showing to which class Che alcohol 
belongs. About 850 determinations have been msde by this 
melbod, a eummary of which Is given — On the formation 
of the chloroanlllnes Eyvind Beedtkor^ — On the saponi- 
fying power of the caittr oil peed * Maurice NIoioub. — On 
Cne itructure of the heOrt in Cephalopods. F MbreobUt 
— ^The resistance of certain seeds to the action of absolute 
alcohol . Paul Baobnavoli The te^ment ol the moist 

E aln allowing of oimoils is permeable to absolute alcohol, 
t whsn dfie^CO a certain extent, oemosis no longer takes 
place, and lha slcln Is now sbsclutely impermesble to 
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STEP^ TOiVARt^S A HEW PRINCIPIA 
Eiectnciiyf^and Matter Dy Prof J. J Thomson Pp 
162 1 with diagrams (Westminster Archibald 
Constable and Co.j Ltd , 1904 ) Price 55 net 

I T IS an' interesting fact that the British Association 
15 going so soon to meet, under distinguished 
presidencyj at Cambridge, for there of late years has 
the most splendid work in pure physical science been 
done, and there it seems to me an erection comparable 
in some respects to the Principia is being raised One 
of the foundation stones was laid in 18S1 by J J 
Thomson in a mathematical paper br\ thr\notion of a 
charged sphere, a paper in which 'the**(dea of real 
electric inertia took tangible an^ tracta(>ie form 
The building has been growing evj^T since, and is 
now in full process of construction, * Chough 1 hope it 
will be Jong before its development sltall cease or the 
work be regarded as finished and ready be left to 
the admiration of future generations 

The little book which constitutes the subject-matter 
of this review embodies a set of siK lectures delivered 
on the other side of the Atlantic, at the invitation of 
Yale University, last spring, by the Cavendish pro- 
fessor of physics at Cambridge, England 

They are not exactly popular, for although no 
mathematics is introduced beyond what ought to be 
(but usually is not) familiar to all who have been in 
the sixth form at a public school, yet the ideas are ^ 
definite and quantitative, and) are briefly expressed 
because they are addressed to persons with some know- 
ledge of physics , moreover, they are such as can hardly 
be made so childishly simple as to be apprehended of 
the general average of so-called educated men in this 
country, whose sense-perceptions in the direction of 
great and comprehensive ideas have not been de- 
veloped 

To students of physics and higher chemistry this 
book serves as a very readable digest and summary 
of what is to be found worked out m more detail in 
Other writingb by the same author, and those who 
have studied his most recent papers can hardly avoid 
reading back into this little volume, which can be 
skimmed at a sitting, much that has really been 
elaborated since, and some things which still await 
elaboration, on lines which are merely suggested here 
It is difficult to exaggerate the suggestiveness of 
the wealth of theory which iS now being lavished upon 
us in the domain of atomic structure and the mathe- 
rnatlcB of chemistry; it appears likely to lead to a 
definite microcosmic astronomy, J^sed upon the known 
properties of electric lines of force, akm to the weld- 
ing together of the observed facts of the heavens by 
a single comprehenstVe law, and forming the basis of 
a real chemical '* Pnncipia. " 

The lUscovery on which everything depends is the 
recognition of the atom of electricity, discovery to 
which no one man lay claim, an< superposed upon 
this a detection of extraordinary ivoperties belong- 
ing to ah electric lintf of force, at rest, in motion, and> 
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under acceleration, which is E^ain a development to 
which several have contributed^ But it is safe to say 
that a great bulk of the treatment of the subject, both 
on its experimental and mathematical side, emanates, 
With a few important exceptions, in some form or 
other from Cambridge, and it is difficult to over- 
estimate the force and suggestive ness with which ideas 
connected with the most recent and still nascent steps 
in theory are presented in this small book 

The book is in six chapters, corresponding apparently 
with SIX lectures. 

Chapter iv, , on the atomic structure of electricity, 
gives the customary account of the evidence for elec- 
tric atoms, and for considering the charge on a 
corpuscle to be identical with the ionic charge of a 
hydrogen atom , the experiments by which these con- 
clusions were reached in the Cavendish Laboratory 
being summarised and explnined on the usual lines 
First, it was shown that the conductivity of a gas de- 
pended on something that could bp filtered out of it, 
next, the aggregate charge of the ions in a given 
volume of gas was determined by the method of the 
saturation current, then these ions wore counted by the 
highly ingenious “ cloud ” method, and thu^. the 
charge on each determined The value, it may be 
notiHi in passing, is rather higher than what used to 
be roughly estimated for this fundamental electric 
unit Whereas it used to be guessed as about 10-'* 
electrostatic units, measurement seems to show that 
It IS more nearly 34x10-^®; and', in order to make 
this quantity equal to the charge on a monad ion in 
electrolysis, the number of molecules m a cubic centi- 
metre of gas, at standard temperature and pressure, 
must be rather fewer than used to be estimated as 
probable, and also rather definite, being about 3 6 x 10'", 
which means 8x 10®’ atoms of hydrogen per gram 

A new confirmatory method applied by Dr H A 
Wilson 15 described, in which the settling of a cloud 
under gravity is opposed by a measured electric field, 
and on this plan the same result is obtained Also 
Prof Townsend and Dr H A Wilson, by applying 
'■electrolytic considerations and experiments to ionised 
air , were able to show directly that the lonjc charges 
in all cases arc really identical, and are the same as 
(hat familiar in electrolysis, 

A rapid summary of the now well known methods 
by which the mass nf the carriers for negative and 
for positive electricity respectively has been determined 
is also given, and it is pointed out how striking is 
the resemblance of the result to Franklin's one-fluid 
theory of electricity : — 

'* The ‘ electric fluid ’ of Franklin corresponds to an 
assemblage of corpuscles, ncgiitive electrification 
being a collection of these ccfrpusclcs The tr.in«!- 
felwnce of electrification from one place to another is 
effected by the motion of corpuscles from the pl.ue 
where there is a gain of positive electrification to the 
place where there is a gam of negative A positively 
el^Ejrlfied body is one that has lost some of its 
corpuscles We have seen that the mass and charge 
of the corpuscles have been determined directly by 
,^periment. We in fact knbw more about the ' ehetne 
fluid ’ than we know about such fluids as air or water " 
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The next chapter (v.), on the constitution of the 
atom, begins still on familiar grqynd, and exhibits 
the evidence for the great intrinsic energy of electrically 
constituted atoms, and estimates the rate of radiation 
of energy from corpuscles variously dlstnbuted inside 
an atom, showing that the radiation from a single 
corpuscle is far greater than that to be expected from 
two or more, especially when their speeds are not 
excessive [It may be observed that a pair of revolving 
electrons, at opposite ends of a diameter, will be 
equivalent to two equal opposite currents, and hence 
will tend to neutralise each other’s influence at a dis- 
tance, especially along the axis of revolution; unless 
indeed they are moving with the speed of light, in 
which case they could start the crest and trough of an 
advancing elliptically-polansed wave ] Hence a cer- 
tain number of corpuscles are essential to the stability 
of an atom, a few would soon radiate their energy 
away, and this fact, on the doctrine of the evolution 
of matter, suggests a reason for the non-existence 
of permanent elements of lower atomic weight than 
hydrogen. 

But a great deal more than that is made out towards 
the end of the chapter, where the electric constitution 
of the atom is applied to chemistry, and a beginning of 
the explanation of the periodic law '* is made in this 
chapter which is further developed by the author in 
a great paper In the March number of the Philosophical 
Magasine for the present year Also the homologous 
senes of lines in the spectrum, investigated by Ryd- 
berg, Runge and Faschen, and Kayser, is shown to 
be a fairly natural, or at least plausible, consequence 
of the groupings of vanous numbers of corpuscles or 
electrons inside an atom , though it must be admitted 
that unless attention is paid to the modern view that 
CDHQUssions and not regular motions are the real 
cause of perceptible visible radiation and line spectra, 
the theory remains obviously very incomplete The 
mode in which the corpuscles would statically dis- 
tribute themselves, if they were limited to a plane, 
under the combined action of a mutual inverse 
square repelling force and a direct-distance central 
attracting force, is treated much as Lord Kelvin had 
already treated it in his remarkable paper called 
** jCplnus atomised " (reprinted as an appendix in his 
Baltimore Lectures), and is illustrated by Alfred 
Mayer's experiments on floating magnets, and the 
deductions, although plainly only the nucleus of an 
investigation, are already very suggestive and pro- 
mising. In the March Philosophical Magmne the 
investigation into tl^e stability of moving electrons is 
earned much further, and a distinct step is made in 
mathematical chemistry. 

One very simple and important remark is made near 
the end of chapter v. concerning the “ bonds ” of the 
chemist, which, being I suppose universally recog- 
nified aa Faraday lines of eiectnc force, must differ 
from ordinary stretched elastics in having opposite 
properties at the two ends. The bonds, In fact, must 
have " sense " as well as direction, they are not simple 
links; smd hence when carbon atoms are linked 
together tiHMe atoms cannot really have identical 
properties, unless indeed t^ey are linked to each other 
NO. 1804, VOL, 70] 


by an even number of bonds. InctAjsntaAy il teomnoa 
clear — at any rate in the March PAA Afog. it hebomso 
clear to me— why carbon or tetrad atoinq can link 
themselves into complex molecules ; the foundation of 
organic chemistry, 

A suggestion is also made concerning certain 
" additive " properties, such as the refractive power 
of dilTerent substances for light, which students Of 
physical chemistry will do well to take up and press 
further 

The obvious question as to how an electncally con- 
stituted atom can acquire an additional charge, so as 
to become an ion, either positive or negative, and 
either monad, dyad, or triad, is discussed, and a guess 
is made as to the nature of molecular combination 
It IS also attempted to explain why a liquid, say liquid 
mercury, Is so immensely better a conductor than 
mercury vapour, and why some gases may be con- 
ductors and others not The violent motion of 
corpuscles going on inside an atom is styled by J. J 
Thomson the " corpuscular temperature " of the atom, 
which may or may not be a convenient term; the 
ordinary temperature of the gas, called ** molecular 
temperature,*' is generally very much smaller, and haa 
no apparent relation with the corpuscular temperature 
By the interaction of these two temperatures on one 
another, an attempt is made to account for certain 
chemical facts of combination The whole of the 
chapter is so concentrated and full of suggestion that 
it IS impossible effectively to abstract it further What 
1 wish to indicate to students is the desirability of 
studying the onginal. 

Prof Poynting has on this point made a remark to 
me which he permits me to incorporate, viz , that at 
high molecular temperatures there must be some dis- 
tinct correspondence between molecular and corpus- 
cular temperatures For in the sun corpuscles are set 
free by collisions [as they may also be set free by the 
clash of chemical combination at more ordinary tem- 
peratures, a bright line spectrum resulting in both 
cases from the perturbation of those corpuscles which, 
although shocked, escape separation] There would 
appear to be some high temperature at which the 
atoms go to pieces — a limiting molecular temperature 
beyond which they cannot exist (an atomic dissoci- 
ation temperature), not much higher probably than 
the solar temperature. It is worthy of remark that 
no star is much hotter than the sun . possibly none so 
high as ten thousand degrees centigrade. If not, why 
not? unless it be because there Is a natural limit xt 
which matter goes to pieces 

The Anal chapter, on radio-activity and radio*«ctlve 
substances, emphasises the way in which atomic 
collapse, or re-distnbution of corpuscles — a sort of 
atomic earthquake — may occasionally occur, after the 
radiation of a certain amount of energy has gone on 
for some time, by spontaneous re-arrangement of the 
constituents into a more stable form. For since orbital 
motion plainly tends to Increase stability » enabling* a 
greater number of corpuscles to resist central attrso^ 
tion than could hold out if they were suaHonery, it 
follows that, as the corpuscles slow down, they may 
at certain critical stages find it necessary to into 
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an aliotroplc fflodiiieation 6 f the element, or else to 
esCpel some and re-arrang'e the remainder ; the analogy 
being a spinning top which tumbles over when its 
velocity falls below a certain critical value [Some 
varieties of ** new star ** may conceivably furnish 
another and different kind of analogy ] 

A new suggestion also is made with respect to 
Rontgen rays, viz that they may sometimes precipitate 
atomic disintegration and thus cause a substance to 
emit more energy than they themselves contain It 
IS also pointed out in a previous chapter liow a shell 
of Rbntgen radiation will not disturb particles over 
which it passes if it is below a certain thickness, 
but if thicker than that will communicate momentum 
to them ; and in that way a kind of modified Le Sage's 
gravitation hypothesis is suggested, not, however, in 
a convincing manner, but rather as one of the possi- 
bilities that have to be discussed, and after further 
consideration probably abandoned. At the same time, 
the hypothesis concerning radium favoured by Lord 
Kelvin, viz. the reception of energy from a store of 
cosmic waves and the consequent production of radio- 
activity, is shown to be in many respects feasible, 
though taken all round unlikely and rather artificial 

But the most remarkable and novel portion of the 
book IS the use made of Faraday's lines of force, and 
the great development and importance attached to 
them, m the first three chapters Strangely enough, 
these lines are for the first time regarded as realities, 
no longer as a mere map of a state of things which is 
essentially continuous, but as an actual fibrous struc- 
ture attributable to an electric field, and therefore 
also to a magnetic held, and therefore also to 
radiation The lines of force are not only like 
elastic threads which repel each other, but realty 
are such threads, though with varying thickness 
and with their tension everywhere proportional to 
their cross-section , and it seems possible to think 
of them as vortex filaments, thus reproducing in 
many respects FitzGerald's conception of a fibrous 
vortex ether consisting of filamentai or cobweb vortices 
interlaced in every direction (see preface to Modem 
Views of Electricity," 1889), only these do not be- 
come lines of force unless they are cut and terminated , 
the newer view regards the place where their intense 
ends terminate as a negatively charged corpuscle or 
electron, their wider opposite ends appearing to corre- 
spond with positive electricity, the nature of which, 
however, still remains a close secret This seems 
to be J. J. Thomson's view^though it is not 
clear that he regards the vorticity as anything 
more than an analogy — his view is that the lirtes 
of force or vortex fibres acCuAly exist, radiating 
from corpuscles, constituting electric lines of force, 
generating magnetic fields when they move, and 
conferring mass on the particle by reason of the 
amount of ether entangled inextricably in each 
filament; and he shows further how, when the fibres 
ma accelerated, especially when they ^are suddenly 
Btattisd dr stopped, a much more Intense local magnetic 
field for a moment makes its appearance and rapidly, 
epr^s out as a wave of radiation, by reaction with 
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the superposed electric field, just as Larmor and others 
have calculated, and of course in accordance with 
Poynting's theorem 

The whole treatment here, with simple geometrical 
conceptions, is exceptionally interesting, and the 
resulting view of the nature of light — that it con- 
sists, as It were, of pulses running along the fibres 
as along stretched stnngs, with constant speed be- 
cause their tension is proportional to their mass per 
unit length — is especially noteworthy, and is quite in 
accordance with a guess which the genius of Faraday 
enabled him to throw out in his famous " Thoughts 
on Ray Vibrations," where he says — 

" The View which 1 am so bold as to put forward 
considers therefore radiations as a high species of 
vibration in the lines of force which arc known to 
connect particles and also masses together " 

It IS clear that if this vibrating string method of 
regarding waves of light be substantiated, a wave 
front cannot be a continuous surface, but must be, as 
it were, a senes of isolated specks of disturbance , so 
also must a Rontgen pulse, and hence J J Thomson 
is able to reconcile with theory the actually experienced 
small ionising power of such waves, as compared with 
what might be expected if they really and necessarily 
encountered every atom in the field They would, on 
the fibrous view, be in some respects more akin to a 
stream of kathode rays penetrating between the actual 
corpuscular particles of matter, and only encountering 
them occasionally, just as a comet or meteoric stone 
only occasionally encounters a planet 

One of the interesting features of the book — though 
It is also contained in another volume by the same 
author, " The Conduction of Electricity by Gases " — 
15 the summary of a re-calculation of the results of 
Kaufmann's excellent experiments on the magnetic 
deflection of flying particles mobing with very high 
velocity, such as can be shot ofl from radium It is 
well known that Kaufmann proved that the mass of 
such charged bodies increases measurably as, the speed 
approaches that of light, and by comparison of his 
results with theory he deduced, by aid of a fairly 
plausible assumption, that the electrical portion of the 
mass was about a quarter of the whole 

His assumption, however, had been that the charged 
particles behave like conducting spheres, so that the 
lines of force would at high speeds re-distribute them- 
selves on their surface m accordance with the calcu- 
lations of G p C Searle for meUl spheres 

J J. Thomson, however, prefers to regard electron 
or corpuscular particles as behaving like perfect 
points, only points the field of which is non-existent 
within a certain small spher^ surrounding each, 
wh^h therefore constitutes the charged surface On 
this View, the distribution of the JJnes on the 
bouriding surface of the flying particle would obey 
a different law froni that of a conducting sphere 
Btliigh speed, and the result of a re-calculation is 
to make electrical mass equal to the whole mass, to 
^remarkable degree of approximation Thus, for 
nistance, wh^ the speed is 2 85 x 10^* centimetres per 
second, the obsehred mass is nuasured as 309 tunes 
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the mass of the same porticld fpr slow speed; calcula- 
tion makes it 3 1 times When the speed is 2 59 x io‘*. 
the observed mass ratio is 204; calculation makes it 
20 When the speed is 236x10^'*, observation gives 
the ratio 1-6 calculation i 5, which is not quite so 
good an agreement , but even this is nearer than any- 
one could have anticipated, while the other results arc 
extraordinarily close. If Kaufmann’s results stand the 
test of criticism and repetition, they constitute a 
verification of a fact which is of the utmost importance 
and of the highest theoretical interest, for it has the 
effect of reducing the whole Matter in the universe 
to Electricity, not as a speculation, but as an estab- 
lished truth It would be rash to jump to such an 
important conclusion too hastily, and there remains 
a great outstanding difficulty, hardly yet even faced, 
concerning the nature of positive electricity — that vague 
and cometary termination of lines which at the other 
end are intensely concentrated 

Moreover, the view taken by J J Thomson of 
the nature of the lines of force — whereby thnr momen- 
tum when moving depends upon the mass of ether 
vortically included in each and inseparable from 
it — cannot be said exactly to explain ** mass ” 
Material mass is first explained electrically, and then 
electrical mass is relegated to the inertia of ether, — 
not the great bulk of ether, which may be as regards 
locomotion immovable, but the core of the columnar 
vortices associated with and essentially constituting 
the particles of which atoms of matter ore composed 
The massiveness of ether itself would thus be an un- 
explained fundamental fact, and its density would have 
to be regarded as extremely great The probably high 
density of ether had already been surmised by 
FitzGerald and others, and although by this means the 
cosmos IS reduced to a kind of glorified hydro- 
dynamics, yet the fundamental properties of the con- 
tinuous fluid itself remain unexplained and to all 
appearance inexplicable 

This may be regarded as a defect, but, after all, 
explanation always proceeds by stages, reducing the 
complex to the simple and introducing unification, it 
can hardly be considered likely that any theory 
accessible to us here and now can give anything 
approaching an ulimate explanation even of the 
simplest thing If the present theory can be sub- 
stantiated, with whatever modifications and enlarge- 
ments may be found to be necessary, it will be an 
immense step in advance, but it would be premature 
to suppose that these views are in any sense final, or 
that they will be promptly and universally accepted 
They have been led up to by the progress of science 
during the last quarter century, and a welcome has 
been gradually prepared for some of them, but the 
discrete and real physical nature of the lines of force 
radiating from an electric charge seems to me a 
novelty, although, as said before, a , vortex 

structure for the ether had already been suggested 
and shown to be competent to transmit transverse 
vibrations. ITiis essential requirement for any ether, 
the transmission of transverse vibration, necessarily 
involves sortie structure '* m the ether, as Lord 
Kelvin and others have all along perceived. Lord 
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Kelvin favoured at one time a laminar structure, 
FitzGerald a fibrous structure, and Hicks had his own 
conception of a vortex sponge But the difficulty in 
most cases was to show that these arrangements were 
stable and could persist without mutual destruction 
or hopeless wire-drawing It is not clear whether 
thi«i difficulty has or has not yet been attacked by 
J J Thomson m connection with the pictorial re- 
presentation which he now brings forward 

He shows clearly, somewhat on the same lines as 
Mr Heaviside, how sudden jerks or accelerations given 
to the lines must result in radiation, and he makes 
inanv interesting thumb-nail calculations in connection 
with their behaviour, among other things showing that 
the mass of bound or associated ether in an electro- 
static line is such that if moving with the speed of 
light it would exactly equal the electrostatic energy of 
the field per unit volume, though how an electric field 
IS to be thus thought of in any static manner is not 
clear to me. Also he is able to regard the re-distnbu- 
tion of the lines of a charge in rapid motion (firs>t 
calculated by Mr Heaviside in the Phil Mag , April, 
ifiSg) as not only analogous to, but as really corre- 
sponding to, the tendency of a moving cylinder to 
‘•et Itself broadways to the direction of motion 
^u^thermo^o, the lines of force behave very exactly as 
stretched elastic threads, for though their section is 
not uniform, their tension, 1 e their total stretching 
force, vanes everywhere with their mass per unit 
length, so that the rate of propagation of waves along 
them IS constant 

Altogether a fascinating and most readable book for 
students of physics and chemistry 

Oliver Lodge 


SIR A. GEIKIE S RECOLLECTIONS, 
Scottish Reminiscences By Sir Archibald Geikie 
Pp XU + 447 (Glasgow Maclehose and Sons, 
1904 ) Price 6s net 

S CIENTIFIC readers will perhaps turn with most 
interest to the chapter in this charming book in 
which Sir Archibald, the last Scotchman for the time 
being who has directed the work of the Geological 
Survey of Great Britain, tells the story of the Scothsh 
School of Geology It is interesting to read along 
with it the pathetic lament of Principal Forbes, m 
Edinburgh, in 1862 

"It is a fact which admits of no doubt that the 
Scottish Geological School which once made Edin- 
burgh famous, especially when the Vulcamst and 
Neptunian war raged simultaneously in the hall of 
this society the Royal Society of Efdinburgh — " and 
in the class rooms of the University, may almost be 
said to have been transported bodily to Burlington 
House Roderick Murchison, Charles Lyell, Leonard 
Horner, arc Scottish names, and the bearers of them 
are Scottish in everything save residence— our younger 
mep- arp drafted off as soon as their acquirements 
beeptne known Of all the changes wbicn have 
fallen Scottish science dunng the last half century, 
that which 1 most deeply deplore, and at the same 
time wonder at, 15 the progressive deday of our once 
illustnous Geological School^ Centralisation may 
account for it in part but not entirely." 
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9ut the nation I which did not greatly mourn when 
\t sent its sixth King James to the sister country, did 
not, 1 thinlc, suffer any more acutely when it saw its 
eminent sons, Sir Roderick Murchison, Sir Andrew 
Ramsay, and Sir Archibald Geikic, filling in uninter- 
rupted succession the position of Director General of 
the Geological Survey of Great Britain England 
may congratulate herself that i>hc showed no narrow 
provincial jealousy, but rhose the best men she could 
find in the island, to direct its geological survey, and 
tlicir w'ork and their fame are hardly less dear to their 
countrymen, because their later years were spent, as 
perhaps their best known work may have been done 
in the south They owed their whole training and 
equipment to the Scottish School of Geology 

But the note of lamentation was a little too high 
pitched even for the days when Forbes struck it It 
IS true that the disputes of the Vulcanistb and the 
Ncptumsls were rather forgotten w'lth the nanus of 
Hutton and of Jamieson In Forbes’s time it had come 
to be recognised that both schools were substan- 
tially in the nght^thjit volcanic forces on the one 
hand and water and ice on the other are forces almost 
equally potent in fashioning the earth as men knew 
it then and as they know it now, and Murchison, 
Lyell, Ramsay, Geikie brought people to recognise that 
each of the great elements took its own dominating 
part in sculpturing our hills and vallcysi and in laying 
dow^n and dislocating the strata of our rocks In 
Scotland itself there were plenty of geologists to whose 
memories Sir Archibald Geikic pays loving and grate- 
ful tribute, who had never left their native Scotland 
Two Edinburgh journalists, Charles Maclaren, who 
founded ** The Scotsman,” and Hugh Miller, who 
was ** The Witness,” spent n great part of their lives 
in the field of geology Robert Chambers worked as 
hard on geological subjects as he did on the improve- 
ment of the literature and of the lives of his country- 
men, and Principal Forbes himself, Mr Peach, and 
Prof James Geikie have not allowed the indigenous 
Scotchman to lose his claim to a great place among 
contemporary geologists 

Sir Archibald Goiklc shows that his hand has lost 
none of its cunning, in the delightful word pictures 
he has given us of some of these famous and only 
half forgotten men of the early Victorian era Here 
\s a charming cameo — 

” The illubtnous Principal Forbes himself was 
wndely known to the geological world for his re- 
searches on the glaciers of the Alps and of Norway, 
and on earth temperature As one saw him in the 
street or m the class room, he looked singularly 
fragile, and it was not easy to realise how such a 
seemingly frail body could have undergone the physical 
exertion required for hm notable Alpine ascents His 
tail, spare ffgure might be seen striding from the 
University to the rooms of the Royal Society, of which 
for many years he was the active secretary His clear 
brown eyes wore a wistful expression and pale 
fetce and sunken cheeks showed how his wcIl-chiselJcd 
features had been preyejd on by serious illness Round 
his long neck he always wore one of the large neck- 
clotha men in Vogue, and above this, when out of 
dckors, he carried a thick muffler, from under which 
^ one passed him, one might hear now and then the 
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cough that told of ttl& from which he was 

suffering In his own house, especially when showing 
some of the beautifully artistic water-colour drawings 
which he had made in Che course of his wanderings, 
the then white, almost transparent, hands told the 
same tale of suffering.” 

Take another rameo, equally striking, of that won- 
derful stonemason and editor, Hugh Miller — 

” His appearance m the streets was certainly most 
uneditonal Above the middle height, strongly built 
with broad shoulders, a shoric of sandy hair, large 
bushy whiskers, and dres-^ed 111 rough tweeds, with a 
shepherd’s plaid across his shoulder, he might have 
been taken for one of the hill fnrnius, who on market 
days come to Edinburgh from the uplands of the 
Lothians He had the true ‘ Highland man's ling,' 
the elastic, springy and swift step of the mountaineer, 
accustomed to traverse shaking bog and rough moor 
As he swung down the North Bridge, wielding a stout 
walking stick, looking straight before him, his eyes 
apparently hxed on vacancy, and his lips rompressed, 
one could hardly help turning to look after him and 
to wonder what manner of man he could be ” 

Of the innumerable excellent stones which delight 
the readers of Sir Archibald’s reminiscences 1 shall 
quote only two, and they shall be m connection 
with well-known scientific names One tells us how 
” the late Professor Tait, so widely known, and so 
affectionately remembered, used to cite one of the 
answers he received in a class examination Ihe 
question asked was ‘ Define transparency, trans- 
lucency, and opacity,’ and the following was the 
answer, ' 1 am sorry that I cannot give the precise 
definition of these terms But I think I understand 
ihcir meaning, and I will illustrate it by an example 
The windows of this class room were originally 
transparent, they *re at present translucent, but if not 
soon cleaned they will become opaque ' ” 

Many old Edinburgh students will still ” affec- 
tionately remember ” these occasionally translucent 
windows, and will know how their never-to-be- for- 
gotten professor would welcome the answer 

The only other quotation I shall permit ^myself is 
(rom a letter written by Ami Boud, a delightful old 
geological friend of Sir Archibald Geikic’s younger 
dav5| who had been educated in Edinburgh, where he 
was caught up in his youth — about the time of 
Waterloo — in the maelstrom of the great geological 
duello between the Vulcanlsts and the Neptunists 
Bou6 wrote an ” Esquisae Geologique sur I’Ecosse ” 
which Sir Archibald describes as ” a most valuable 
treatise, in mpny respects far in advance of his time ” 
Born in Geneva, with Germaff and Austrian connec- 
tions, and educated in Scotland, he seems to have 
spoken most of the tongues of Europe with equal 
courage and inaccuracy His Edinburgh days, how- 
evei^ were in 1S70 far m (he background of his life, 
but are few Englishmen or Scotchmen who 

wouIU have ventured to desc/ibe their feelings in a 
ton^tie with which they had been familiar in early 
life, Xs Ami Boud did, during the calamitous Franco- 
German war 

y* The dreadful war prMccupations did take me 
Hi time for thinkmg at scientific matter, and now 
perhaps that distress will approach till nearer our 



78 


NATURE 


[May 26, 1904 


abode 1 When you will know that 1 have very good 
and near parents In both armies, and you perceive the 
poBBibility of parents killing themselves without 
cognising themselves, nor having the oroortunity to 
do so, you will understand that 1 have often headach 
when I ride the newspapers or hear from the quite 
useless slaughters which have been provocated only by 
those men at the head of the human society.’* 

Too much language must have made his charming 
old geological friend a little mad, for Sir Archibald tells 
us that *' all the letters to me, extending over a period 
of thirteen years,” of this too cosmopolitan man of 
science, “were written in broken English,*’ of which 
the letter above is a specimen 

The book is full of passages which recall one of the 
most delightful, and one of the earliest of Sir Archi- 
bald's books on the scenery of Scotland I take a 
grateful farewell of the ** Reminiscences ’* if you will 
allow me one more extract in Illustration ; — 

*' The fate of the Celt in the Highlands has been 
far different, There he has found himself in a region 
of mountains too rugged and lofty for cultivation, save 
along their bases, and too continuous to permit easy 
access from one district to another. . Shut in 
among long, narrow, and deep glens, he has culti- 
vated their strips of alluvium, but has too often found 
the thin stony soil to vield but a poor return for his 
labour For many a long century he had to defend 
his flocks and herds from the wolf, the fox and the 
wild cat The gloom of his valleys is deepened by 
the canopy of cloud which for so large a portion of 
the year rests upon the mountain ridges and cuts off 
the light and heat of the sun. Hence his harvests 
are often thrown into the late autumn, and in many 
a season his thin and scanty crops rot on the grounci, 
leaving him face to face with starvation and an in- 
clement winter linder these adverse conditions he 
could hardly faiLto become more or less subdued and 
grim ** 

In passages like this, admirable in description and 
rich in human sympathy, the book abounds 

W J 


TUE NEW ZEkLkND FAUNA. 

Index Faunae Novae Zealandiae Edited by F W 
Hutton, Pp viii + 372. (London. Dulau and Co, 
1904.) Price lor 6d. net 

W ITH the exception of the valuable introduction, 
by the editor, which appeals to a somewhat 
wider circle, this is essentially a book of reference, and 
as such is all-important to the scientific worker In 
drawing up the list of the fauna, Captain Hutton has 
had the assistance of specialists in various branches of 
zoology who have undertaken the groups with which 
they are most familiar, so that the wo^ may be re- 
garded as thoroughly complete and up-to-date Only 
two land mammals — bats — are recognised as indi- 
genous to the islands, the so-called Maori rat (Mus 
exulofis) having apparently been introduced from 
Polynesia This specnes, together with other wild 
forms introduced by human agency, ore noticed m an 
appendix, and the reader will prtAiably be surprised 
to find how large a list of foreigners has thus been 
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added to the indigenous fauna. It should be men- 
tioned that the text of the work is an '* index" pure 
and simple, not even the local distribution of the 
various species being given. 

After a brief historical survey of the acquisition of 
our present knowledge of the New Zealand fauna. 
Captain Hutton enters on a detailed discussion of the 
origin and relationships of that fauna, and since this 
is a subject to which he has for many years devoted 
special attention, his matured conclusions are of the 
highest value and importance 

The migratory portion of the fauna is very small, 
including only some half-dozen species of bir^ The 
preponderating stationary portion may, according to 
Captain Hutton, be divided into a small aboriginal 
element, comprising species with no near relatives 
elsewhere, and larger Malay, Australian, and 
Antarcbc elements, as well as several smaller ones. 
Among the aboriginal forms, that is to say, those 
which appear to have been inhabitants of the islands 
for a very long period, the author includes the short- 
tailed bat (Mystacops), the tuatera, and the kiwi. 
Faking a broad view of the fauna, it may be said that 
the terrestrial portion is mainly of Malay origin, but 
with somewhat strong Holarctic and Neogaeic con- 
nections This opinion is important m connection with 
the view that has been elsewhere expressed as to the 
Asiatic origin of the Australasian marsupials. 

From the occurrence of a number of animals which 
It IS impossible to believe could have crossed the sea, 
the author is of opinion that New Zealand is not 
entitled to be regarded as an oceanic island, but that 
at an epoch relatively remote it formed part of a large 
continent. 

The land shells of the genus Endodonta, which 
range all through Polynesia, New Zealand, eastern 
Australia, New Gumea, and the Philippines, with an 
outlier in Ceylon, afford the best evidence in favour of 
a Polynesian continent, the Cingalese outlier pointing 
to the conclusion that this group of molluscs originally 
came from the north The molluscan evidence will 
not, however, explain the South American connection. 

The best zoological evidence of the latter connection, 
by way of Antarctica, is afforded by the earthworms 
of the family Acanthodnlidse, which are unknown 
north of the equator, although their occurrence in 
Madagascar may point to a northern origin. The 
primary northern origin of the mainly fresh- water 
fishes of the genus Galaxlas may perhaps also be in- 
dicated by the existence of the allied Cromena in the 
Nile Additional evidence of a connection with Pata- 
gonia is afforded by the occurrence in the Tertiary 
strata of South America and New Zealand of quite a 
number of shallow- water marine invertebrates, as, 
indeed, has been recently pointed out by Dr von 
Ihering. Further, the occurrence of these forms In 
older strata in South America than in New Zealand 
points to the conclusion that the migration took place 
from the former to the latter area. 

Lack of space alone prevents us from diaeuxsing Ip 
greater detail Captain Hutton’s very biterestisig and 
suggestive views. R. L< 
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OUS BOOK SHELF. 

A History of the Dauheny Laboratory, Magdalen 
College, Oxford. By R, w. Gunther, M A , F L S 
vi+137; 3 full page plates. (London* Henry 
Frovde, 1^4 ) Price 35 net 
Oxford chemistry is entering on a new phase of its 
existence Up to the present time the theoretical 
teaching has been excellent, but partly owing to lack 
of accommodation and partly through other causes, the 
oractical teaching has not reached so high a standard 
Mr Gunther's book is a sort of commemoration of the 
opening of the reconstructed chemical laboratory at 
Magd^en College The laboratory, apart from the 
Physic Garden, which is nearly four hundred years 
old, was founded in 1S42, and it was the scene of 
Daubeny’s labours both as chemist and botanist His 
chemistry lectures were, however, given in a basement 
of the old Ashinolean building It is to a certain 
extent typical of the earlier days of Oxford science that 
most ot the work was relegated to cellars Brodie's 
last word on the formula of ozone ” was said in a 
cellar at Balliol, and in the same cellar much of Dixon’s 
excellent work on the rates of explosion in gases was 
done Harcourt’s classical experiments on velocity of 
chemical change were performed in a basement at 
Christ Church Things are changing now New 
laboratories have been built both at Christ Church and 
Magdalen, and in both, research laboratories, with the 
best appliances, give hope that chemical research in 
Oxford many be entering on a new lease of life 
Mr Gunther gives a very minute and interesting 
account of the laboratory now under his charge Not 
the least interesting is his description of the collection 
of old apparatus which has been lying, fortunately 
unbroken, for many years in the laboratory A com- 
plete metcorologiLal record from 1869 has been kept, 
and the monthly averages arc given in an appendix 
A list of Dauheny '5 researches is also appended; the 
number of papers is very large, considering the fact 
that he was the holder of three several professorships — 
chemistry, botany, and rural economy The researches 
of later workers in the laboratory are described in full 
Mr Gunther has evidently been misled by the polite- 
ness of one of the learned societies It is scarcely con- 
sidered a mark of distinction for an author to have his 
paper “ deposited in full m the Society’s Archives " 
The registers of attendance nt the lectures of 
Daubeny are printed in full from 1826, with 
notes of the after careers of the students It is a 
curious fact that fuily three-quarters of the early 
attendants of science lectures in Oxford afterwards 
ti^k Orders, and among them we find three arch- 
bishops, Tait, Whately and Thomson In these later 
days science is apparently not so necessary for the 
education of the clergy 

Abrtss der Biologte der Ttere By Prof H Siniroth. 

2 vols Pp 157 each (Leipzig . Goschen ) 

These little books correspond to the senes issued in 
this country by Messrs Newnes, as the " Stor3i. of 
Fish-Life '* ana the like But Df Simroth, possessing 
as he does a great knowledge of animal bionomics, 
has condensed within two small volumes all the 
mential facts of comparative phj^siology of animals 
in a way that is paralleled by no English work except 
Semper^B Animal Life ” Unfortunately the 
Germans, with few* exceptions, do not arrange and 
select their elementary science in a way that assists 
the beginner,. Almost on the first pagi we meet 
^Mdioplasma ” and "chromosomes,^* a fact which is 
^oquent of the distance between writer and learner 
whilst this work is one of great value to teachei^, 
ft lb well to understand that it is useless to those be- 
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ginning the subject The reviewer, however, as one 
who has known the stimulating character of Prof 
Simroth’s teaching, gladly acknowledges the sugges- 
tive and clear way in which the influence of gravity, 
light, heat, and other radiations are referred to 
These, and the concluding chapters on reproduction, 
rudimentary organs, and habitat, are well worth the 
attention of those who have already acquired a 
practical knowledge of biology. 

From India to Fergana. Description of a Journey 
made in 189S by Lieut -Colonel V T Novitskiy, 
beinff peU’t of vol xxxviii of the Memoirs of the 
Russian Geographical Society Pp 297; with a 
map and iS photographs (St Petersburg, 1903 ) 
Stariing from Srinagar, the author went first to Leh; 
thence, proceeding in a northern direction, he crossed 
the Karakoram Plateau, reaching the Karakash River, 
or Khotan-daria, at the Chinese post Shahi-dula. 
Then, instead of taking one of the usual passes across 
the Raskem Range, the Russian traveller went through 
a more western, formerly unknown pass, Karlilc- 
davan, which proved to be extremely difficult, especially 
in the gorge of the Tagra-su Descending next to the 
valley of the Ulyuch-su, the party soon reached 
Kargalyk, in Kashgaria, and Yarkand, and went to 
Russian Turkestan, following one of the usual 
routes The author gives very good descriptions of 

Kashmir and of the dreary Karakoram Plateau, about 
15,000 feet high in its high valleys, which are covered 
with alluvial deposits from old desiccated lakes, and 
are surrounded with bare mountains reaching an alti- 
tude of 24,600 feet in the Ak-tash group of peaks 
He describes further the Alpine zone, intersected with 
wild gorges, which is usually known on the maps as 
the Raskem Range, but represents 111 reality an inter- 
mediate zone between the plateau and the plains of 
Kashgaria He gives detailed lists of the plants he 
collected and of the birds he saw, and also most striking 
photographs, arustically reproduced A map of the 
Pamirs and the surrounding regions, 27 miles to the 
inch, and a very interesting cross-section, based on 
the author’s barometric measurements, are added to 
this valuable work 

Dissertations on Leading Philosophical Topics By 
Alexander Bam Pp vl + 277 (London Long- 

mans, Green and Co , 1903 ) Price ys fid, net 
'This volume consists of fifteen essays on logical, 
psychological and ethical topics that have been pre- 
viously published in the pages of Mind or elsewhere 
Nevertheless a special interest attaches to it because 
the essays represent the maturest conclusions of the 
late Prof Bain upon subjects to which he had devoted 
his attention with so conspicuous success throughout 
his long and distinguished career, and were designed 
by him to supplement the two great works on 
psychology which ill-health prevented hirti from a^ain 
reissuing The essays exhibit all that wide learning, 
that clearness and vigour of intellect, and that width 
of sympathy and interest which gave Bain's works on 
psychology a place m the foremost rank and secured 
lor him a world-wide reputation." Very characteristic 
arg the two essays in which he Insists on the import- 
ance for psychology of physiological considerations 
and psycho-ohysicai experiment, and at the same time 
defines their scope and their true relations to the 
.iiUCospective method The volume concludes with on 
cj^say on the examination-system that assumes ever 
vaster proportions in this country in spite of many 
denunciations. Here Ba'^, recognising the necessity 
^f examinations, appears as' an advocate of improve- 
ment in the art of examining and of restriction rather 
than abolition of the system 
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LETTERS TO THE EDITOR. 

{The Editor does not hold himself responsible for opinions 
expressed by Hu correspondents Neither eon he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is iahen of anonymous communications ] 

Relation between Uranium and Radium in lome 
Minerali 

In the course of an investigation whii^h 1 am conducting 
on uranium-beanng minerals, ihe detailed results of which 
will be published shortly, I have come upon a point whuh 
seems Co be of sufficient interest to warrant inimcdiate 
publication Ihis is the close agreement between the 
amount of uranium and the amount of radium present in 
tho^e mlnerils which have been examined 

The method which has been employed is briefly as 
follows — A weighed quantity of the powdered mmcial 
Introduced into a small glass bulb, whlih is umnerted with 
a larger bulb by a short tube AUarhed to the bulb con- 
taining the mineral is another sni'ill bulb containing a 
small quantity of a suitable acid Ihe whole apparatus is 
sealed up at a slightly diminished pressure, and by Lilting, 
the acid is brought into the bulb with the mineral, and 
the complete decomposition of the latter effected by gentle 
heating At the end of a couple of days the larger bulb 
Is sealed off (rom the smaller and allowed to stand for two 
hours to permit any rapidly decaying emanation Which it 
may contain to dissipate A small quantity of stiong 
sodium hydroxide solution is introduced into the bulb, and 
the walls are thoroughly wrlteil in order to remove the acid 
fumes The air contained m the bulb 15 then transferred 
to an air-tight electroscope and the rate of leak measured 
In lomparing the results obtained with difTerent minerals 
The rate of leak at the end of three hours has been chosen, 
since at this time the rate of decay of the excited activity 
and Its rate of formation are in equilibrium, and the read- 
ings of the electroscope are constant ovei considerable 
periods rho quantity of uranium in the solution is deter- 
mined by analysis, and the ratio between the volumes of 
the two parts of the apparatus determined by measuring 
their separate capacities 

The results which have been obtained are as follows — 


No 


firsnii 

I.eak 

Hslio 

Ursnjum 

isken 

divisions 
per mm 

leak 10 
Uranium 

1 

Ursninite 82 5 

O' 1067 

22 5 

211 

2 

Gummite 66 i 

0 0982 

20 8 

212 

3 

Ursnophane 46 6 

0 0671 

12 1 

i8r 

4 

Ursninite S3 9 

0*0994 

20 6 

207 2 

5 ' 

Samarskite 9 5 

0 029a 

6 4 

218 


Nos 1, 2, 3 and 5 from North Carolina, No 4 from 
BranLhviIle, Conn 

Ihe slightiv low value of the constant in No 3 can be 
explained by ihe fact that this mineral at ordinary tempera- 
ture gives off lOnstantly a small proportion of us emanation, 
and IS thereforn not in complete equilibrium 

These results show a direct variation from those obtained 
by Mr Strutt (Proc, Roy Soc , Ixxai , 191), which may 
perhaps be explained by the fact that he secured the eman- 
ation b) heating his minerals Experiments which 1 have 
made show that on heating samarskite to Low redness only 
10 per cent, of the total emanation is given off, and that 
heating to bright redness releases only so per cent of the 
total emanation obtained when the very finely powdered 
mineral is completely decomposed by heating with concen- 
trated sulphuric acid Bertram B Boltwood 

139 Orange Street, New Haven, Conn , U S A , May 7 


The Source of Radium. 

As the subject of the origin of radium is being dlicuuedj 
I may perhaps be permitted to make a suggestion 
The source of radium is at present being looked for on 
the assumption that it is the disintegration product of a 
substance of higher atomic weight If this Is so, we have 
apparently to choose between^ uranium and thorium Mr 
Soddy’s experiment throws serious doubts upon the former 
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being the sourjee The products of the latter appear to 
have been sufficiently far traced to render it doubtful that 
it can br the source Again, the element thorium seeitis 
to be scarce in, or even absent from, some radio-active 
pitchblendes, if the older analyses are to be relied upon. 

1 would suggest that radium may not be derived purely 
as a disintegration product, but as an atomic combination 
of radio-active products with some of the elements present 
in pitihblende Thus radium would represent the synthesis 
of an element, not its decomposition On this view some 
of the radio-active products of uranium (or thorium) can, In 
virtue of their great kinetic energy, enter into the atoms of 
intermixed substances, such js barium, bismuth, &c , giving 
rise lo the now atom radium The new atom is, however, 
nut vei} stable, and is consequently short lived Hence 
Its radio-activity 

If this hypothesis is correct, we should seek to observe 
the genesis of indium nut in any one of the radio-aitive 
flenunt'^, but in moleLuKir intermixtures of these with the 
inrious bodies we know to be Lonsjiu uoiisU piesent in pitch- 
blende seeking among the various combinations for a 
positive result T he quantities of radium (nr its emanation) 
to be expected as g( neraled in a given tune remain, of 
course, the same as on the hspothesis of disintegration, 
thus the experimental investigation presents no additional 
difficulties beyond its greater prolixits J Joly 

Irinitv College, Dublin, May 17 


As Mr Soddy is absent from England, it may be per- 
mitted tu me to comment on Pi of July’s letter The idea 
had occurred to us , but, as remarked, the expenments would 
be very “ prolix ” 

A more promising field of research appears to be to try 
to ascertain whether the immense amount of energy evolved 
in various forms during the disintegration of the radium 
emanation may not be able to cause chemical change of a 
constructive natuie, for example, to change bromine into 
iodine An attempt has been made to see if this was the 
case, but without a positive result That iodine would be 
the product of an addition of energy to bromine is 
of course a mer'^ guess, but iodine is easily tested 
for, and hmee the experiment The difficulty will 
be in recognising with nrtainLv the product of anv Such 
change, for the quantitv of matter to be produced is, of 
course, extremeU small It is only, however, by such 
" mad ” experiments that the capabilities of the radio-active 
bodies can be ultmiatcl} gauged ^VlLLIAM RausaY 


Radio activity of Rutaian Muda and BlcctnAcation of 
Air by Metala 

The researches of Elster and Geitel (PHyr Zettschr , v. 
p li) having led to the detection of radio-active power in 
the fine mud or " Fango " of the Italian watering-place 
Battaglia, induced me to undertake a study of the Russian 
muds in this character Out of the five kinds of muds 
liitlierlo obtained by me and studied m a desiccated state, 
two muds, VI/ that of the Odessa Kooyalnitzky Liman and 
that of Arensburg, on the Isle of Oesel, have proved 
undoubtedly to possess radio-activity, the first being radio- 
active in a higher degree than the second In these re- 
searches we proceeded in a manner quite analonus to that 
of Messrs McLennan and Burton in studying tne electrical 
conductivity of the air (Phil Mag , y p 1903) The 

present experiments were earned out with the most active 
participation of Mr Athanassieff 

We employed two cylinders, a brass one 8 3 cm In 
diameter and ao cm, high, and another of zinc, 22 5 cm 
in diameter and 33 cm high In each cylinder there wai 
fixed along the axis a brass wire which was supported by 
an amber cylinder placed in a brass guard tube. The latter 
was connected with the earth, and embedded in an insulating 
ring put Into an opening of the upper base of the cjUndcr. 
The wire of either cylinder could at will be connected with 
one pair of quadrants of a Dolezalek electrometer, the other 
pair being connected with the earth, and Hie leaf waa 
charged to 100 V by means of a battery of storage cells. 
The wire, also of brass, connecting the cylinder wire with 
^he electrometer, and the point of connection of that wire 
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WLth either cylinder wire, were surrounded by brass cubes 
connected with the earth The sensitiieness of the electro- 
meter was such as to produce for a AV of ooi V, a shifting 
of about 7 mm on the bcale The connection of the 
cylinder wires with the earth was broughl about by touch- 
ing them with brass wires connected with the earth In 
the whole there was not on the puth from the cylinder 
wire to the electrometer any contact of two different metals 
The cylinder was charged, as a rule, to 100 V by a battery 
of storage cells 

During the progress of these experiments a viry interest- 
ing phenomenon presented itself It was found that when 
either of the cylinders is connected with the earth, the wire 
enclosed within it, after being disconnected from the earth, 
inunedlately begins to get electrihed, 1 e the electrometer 
thereupon indicates a rise of a potential, which continually 
increases during a certain interval of time, some hours in 
the mam, before reaching a limiting value ('Ihe electrili- 
cation was observed when the mud was removed from the 
cylindeis ) Ihe wire contained m the zinc cylinder becomes 
positively electrified, whilst that in the brass cylinder 
becomes negatively electrified Having remarked such a 
phenomenon, we introduced into the brasis cylinder which 
opened from beneath, a zinc cylinder, placed coaxially so as 
to enclose the wire Thii cylinder was in metallic connec- 
tion with the surrounding brass one In this cusp, too, the 
wire acquired a potential, but it was opposite in sign to 
that It acquired without such a zinc cylinder being merely 
enclosed in the brass cylinder, 1 c it became positively 
electrified The maximum value of the potential produced 
in the wire amounted in our observations to o a V This 
maximum value depends, it seems, upon the degree of 
ionisation of the air in the c>lindpr 

We dUo replaced the zinc cylinder at the interior of the 
great brass cylinder by others of lead, aluminium, iron and 
silver, nith the effect that the two former acted in the same 
direction as the zinc cylinder , the lead cylinder, which, by 
the bye, proved very radio-active, gave the strongest effect 
(about o 35 V), whilst ulumlnlurn took the last place, zinc 
remaining In the middle The iron and the silver 
cylinders, on the contrary, exerted the same action as the 
main brass cylinder, giving a negative electrification, but 
to a less degree 

The phenomenon we have observed seems to be in corre- 
spondence with effects produced in metaU by air ionised 
with Rontgen rays (I ^rgmann and A Gerchun, C Jt , 
cxxii p, 37S, 1896 , Minrhin, the Electrician, March 37, 
1896, Rutherford, Phil Mag , xlui p 341, 1897) 
perhaps give the explanation of atmospheric electricity , and 
It IB also of interest in the fact that here we take electrical 
energy directly from the air I Boromann 

Physical Institute, The University, Sc Petersburg, May 9 


Qraoblc Methods In an Educational Course on 
Mechanics 

It is difficult to reconcile Mr Milne *s opening statement 
(Natuju, May 5, p 5) with the rest of his letter He 
begins by venturing to think that no one will gainsay Mr 
W Larden's main contention (Nature, April 38, p. 607) 
that " analytical methods give a grasp of the principles 
of statics while graphical methods disguise them,’’ and 
he goes on to give half a dozen instances confuting it 
Mr« Larden wrote to elicit opinions from those who nave 
taught mechanics, and as 1 havor^^had only one pupil, a 
very troublesome ohe, namely, myself, I cannot think that 
my opinions are invited But when Mr Milne thinks that 
no ana wiH gainsay the contention, Che challenge is a wide 
one, and 1 deny it emphatically, and know that there are 
hundreds of men who will agree with me These men are 
not teachers or mathemacLclans, but those who have to 
use machemstica for their profession or trade 

I have the highest t^dmlration for ell .chose to whom 
science is an end in itself. I fullv appreciate the attitude 
of mind (the butt of so many jokes) which feels that mathe- 
matics and ocher sciences become degraded by useful appli- 
cations. But for one true mathematician there are h 
thousand men to whom mathematics are but a mesm* to an 
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end Many of these, like myself, arc not mathematically 
minded (as Mr Lnrden piobnbly counts mathematics), and 
With the excpptum of Maxwell's “ renprocul figures ** and 
a few cithrrs, we have had to work out graphical methods 
mainly for ourijclvps Icachers are now coming round, or 
as Mr Larden would put it, giving way, or as I would 
put It, waking up, jnci are recognising that analytical 
language, powerful as it is fur research, is not paramount 
for expkmution “I believe, " wrote Prof J Perry in 
his “Spinning fops," “that there nro very few mathe- 
matical explanations of phenomena which may not be given 
in quite ordinary language to people who have an ordinary 
amount of experience In most cases the symbolical 
algebraic pxpression must be given first by sometudy, and 
then comes the time for its ti. inflation into ordinary 
language “ 

1 agree with the whole of Mr Milne's letter except the 
first few words, and, like him, “ I believe the best results 
will be obtained when the two methods are used side by 
side “ Of niv own acquaintances, <>bout one in five prefer 
analytical methods, but the others have a diagram in their 
heads, if not before them on paper as a guide to bring it 
vividly before the mind (to borrow Mr Larden's words) 
Mr Larden concludes, “ graphical work roniiumes an 
amount of time that seems out of proportion tu the mental 
training and knowledge of principles gained “ ihe title 
of his letter showv that he has “ an educational course ’’ in 
view, and qua education, “ mental training and knowledge 
of principles “ is the true and only object His pupils 
should emerge as mathematicians But those who have to 
use statics professionally would not hesitate to consume 
twice or thrice the time on a graphical method if it (arnes 
conviction of truth with it, ah it does to two or three at 
least out of five of m> acquaintances 

Mr Larden dates his letter from Devonport, and this 
suggests that some of his pupils hope to become naval 
officers and not wranglers , that mathematics will be used 
by them in after life as a means to an end Would he 
deny the use of a piece of string on a globe to explain 
“ great circle sailing," or does he use a formula applicable 
generally to figures of revolution, of which the earth and 
Saturn's ring are particular cases? Sumner’s method may 
be disguised In algebra, but it must be confedsed that the 
famous “ line “ as discovered by him was a bit of pure 
graphics 

It may be impossible for Mr Larden to appreciate ihe 
geometrical point of view, for m/ contentions are exactly 
the opposite of his first and fourth For us non-mathe- 
matuians, “graphical methods give a grasp of the 
principles of statics, while analytical methods disguise 
tbem," and “analytical methods confuse learners of 
^statics “ The second contention, " Analytical metfioda 
must be mastered in any case," needs the addition of the 
words “ by the help of diagrams " If there be any truth 
in. the third contention, that “ analytical methods connect 
statics with dynamics," it is of sninll importance if they 
fail Co elucidate dyiiamics Nature herself gainsays these 
contentjons with the paraboJ0 of the fountain, the ripple 
of the pond, and the slope of the sand hill 

A P. Trotter 

8 Richmond Terrac:, Whitehall, 5 W , May 13 


AnV educational course in mechanics should undoubtedly 
be based first of all on experiment. If such is the case, it 
Is practically impossible for anv student using “ graphical 
methods " to make the wild “ shoCd " referred to by Mr. 
Larden (vol Ixix. p 607), who %eema to have been very 
ulifortunflte in the kind of boy he fads received from “ a pre- 
paratory school , or Is it the boy who has been unfortunate 
in his previous training? Has Mr Larden considered the 
possibilitv of the “ method of teaching " adopted being wrong 
-iff^fehe aforesaid school? Surely there la no inherent quality 
ip graphical methods ’* to caw these wildest of “ shots 
The wntar'a experience goes emirely against this idea, and 
JSipporta the contentions set iprth by Mr Milne 
w Mr Larden writes — “ II then, there be not time for 
both, it Is thd latter (Graphics) that should be sainficed “ 
If tlme^is so shdrt Chat some sacrifice must be made, the 
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writer ii of opinion that it would be better to take a leii 
comprehensive course than to omit ** graphical methods ” 
entirely 

The best method for mechanics, as for all physical 
sciences, is — 

a Experimental work to be carried out by the boys 
Consideration of, discussion on, and deduction from 
Che expenmentai data obtained by the boys, with an 
occasional demonstration by the teacher to clench any par- 
ticular point This treatment of the experimental work Co 
involve both analytical and graphical methods 

In fact, a truly educational course in mechanics is im- 
possible without experimental work Granted this experi- 
mental work, Che writer Is of opinion that the aim of the 
students will be considerably improved, and not only so, but 
there will be a complete absence of wild " shots " 

S Irwin Crookbs 

Secondary and Technical School Clay Cross, 
Chesterfield, May 15 


EUGENICS; ITS DEFINITION, SCOPE AND 
AIMS ‘ 

T7UGENICS IS the science which deals with all in- 
^ fluences that improve and develop the inborn 
qualities 0/ a race But what is meant by improve- 
ment? We must leave morals as far as possible out of 
the dUcuBsion on account of the almost hopeless diffi- 
culties they raise as to whether a character as a whole 
Is good or bad. The essentials of eugenics may, how- 
ever, be easily defined All would agree that it was 
better to be healthy Chan sick, vigorous than weak, well 
fitted than ill fitted for their part in life In short, that 
It was better to be good rather than bad specimens of 
their kind, whatever that kind might be There are 
a vast number of conflicting ideals, of alternative 
characters, of incompatible civilisations, which arc 
wanted to give fulness and interest to life The aim of 
eugenics is to represent each class or sect by its best 
specimens, causing th6m to contribute more than their 
proportion to the next generation ; that done, to leave 
them to work out their common civilisation in their own 
w^. 

The course of procedure that lies within the functions 
of a learned ana active society would be somewhat as 
follows — 

(i) Dissemination of a knowledge of the laws of 
herodi^ so far as they are surely known, and promotion 
of, their further study. Few seem to be aware how 
greatly the knowledge of what may be termed the 
OfiiuaftQl side of heredity has advanced in recent years. 
The average closeness of kinship in each degree now 
adndts of exact definition and o? being treated mathe- 
maticallyi like birth- and death-rates, and the other 
topics with which actuaries are concerned. 

* (a) Historical Inquiry into the rates with which the 

various classes of society (classified according to civic 
usefulness) have contributed to the population at various 
times, in ancient and modern nations. There is strong 
reason for believing that national rise and decline are 
closely connected with this influence. 

(3) Systematic collection of facts showing the circum- 
stances in which large and thriving families have 
most frequently originated, in other words, the cortdi>~ \ 
tions of eugenics, on which much more information u 
wanted than is now to be had It would be no great 
burden to a society, including many members who had 
eugenics at heart, to Initiate and to preserve a large 
collection of such records for the use of statistical 
students The committee charged with the tarit would 
have to consider very carefully the form of their drcular I 

^ AbndnS fron ■ iwt« raad btbee Um ^ocioloBieal Sadaiy on Miy 16 by ! 
Dr Frmdi Oilwo, F.R 
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and the persons entrusted to distribute it. They should 
ask only for aa much useful information as could 
easily, and would be readily, supplied by any member 
of the family appealed to The point to be ascertained 
is the status of the two parents at the time of their 
marriage, whence its more or less eugenic character 
might have been predicted if the larger knowledge that 
we hope to obtain had then existed The reasons 
would have to be shown why the children deserved to 
be entitled a thriving " family A manuscript col- 
lection such as this might hereafter develop into a 
‘‘ golden book ” of thriving families The act of sjrs- 
tematically collecting records of thriving families 
would have the further advantage of familiarising the 
public with the fact that eugenics had at length become 
a subject of serious scientific study by an energetic 
society 

(4) Influences affecting marriage. The remarks of 
Lord Bacon in Ins essay on death may appropriately be 
quoted here He says, with the view of minimising its 
terrors — 

** There is no passion in the mind of men so weak, 
but It mates and masters the fear of death Revenge 
triumphs over death, love slights it; honour aspircth to 
It, grief flyeth to it, fear pre-occupateth it " 

Exactly the same kind of considerations apply to 
marriage. The passion of love seems so overpowering 
that it may be thought folly to try to direct its course. 
But plain facts do not confirm this view Social in- 
fluences of all kinds have immense power in the end, 
and they are very various If unsuitable marriages 
from the eugenic point of view were banned socially, or 
even regarded with the unreasonable disfavour which 
some attach to cousin -marriages, very few would be 
made. The multitude of marriage restrictions that 
have proved prohibitive among uncivilised people would 
require a volume to describe 

(5) Persistence in setting forth the national im- 
portance of eugenics, 

There are three stages to be passed through before 
eugenics can be widely practised First, it must 
be made familiar as an academic question, until 
its exact importance has been understood and 
accepted as a fact Secondly, it must be recog- 
nised as a subject the practical development of 
which IS in near prospect, and requires serious 
consideration Thirdly, it must be introduced into 
the national conscience, like a new religion It 
has, indeed, strong claims to become an orthodox 
religious tenet of the future, for eugenics cooperate 
with the workings of nature by securing that humanity 
shall be represented by the Attest races What nature 
does blindly, slowly and ruthlessly, man may do pr^ 
vidently, quickly and kindly As it lies wi^n his 
power, so it becomes his duty to work in that direction, 
just as it is hts duty to be charitable to those in mis- 
fortune. The improvement of our stock seems one of 
the highest objects that can be reasonably attempted. 
We are ignorant of the ultimate deshmes of humanity ^ 
but feel perfectly sure that it is as noble a work to raise 
Its level as it would be disgraceful to abase It. I see 
no impossibility In eugenics becoming a rdigious 
dogma among mankind, but its details must first be 
worked out s^lously in the study. Over-zeal leading 
to hasty action would do harm by holding out ex- 
pectations of a near golden age which would certainly 
be falsified and cause the science to be discredited. The 
first and main point is to secure the general intel- 
lectual acceptance of eugenics as a hopeful aitd most 
important study. Then let its principles work Into the 
heard of the nation, which will gradually rive practical 
effect to them in ways that we may not whofly foresee. 
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SOMt GE&UA.H PVBUC LABORATORIES. 

J N considerifi^ (he success of German manufactures 
we are doubtless justified in regarding education 
as the ultimate cause But proximate causes are also 
worth noting, and among these is the facility of access 
to the fountain-head of science enjoyed by German 
manufacturers In England, as elsewhere, a manu- 
facturer hesitates to t&e scientific experts into his 
employ unless his industry be on rather a large scale, 
but in Germany, at any rate, he has for some time 
been able to acquire the very best of scientific aid, as 
it were, retail This fact is brought home by a study 
of some of the German industrial testing stations 
recently published by M. A Granger in the BuHetin 
de la Socidtd d ’Encouragement 

The first of these institutions on M Granger's list 
is also the most interesting, since it is not a State 
creation, but rests, in essence, on the historically 
English basis of cooperation. The laboratory of the 
Tonindustrie Zeitung in Berlin, together with the 
journal from which it takes its name, thrives upon 
the support of nine associations of manufacturers turn- 
ing out pottery, cement, builders' materials, &c It 
is housed' in an admirably planned building of three 
stones, of which the uppermost is set apart for the 
business of the Zeituilg The laboratories are designed 
for the study of such goods as bnekS and tiles, terra- 
cotta, fireclay, earthenware, porcelain, and cement, and 
their primaries The clays serving as raw materials 
are subjected to ekitnation, to determinations of 
plasticity, jK>rosity, and fusibility, and to chemical 
analysis in another department they arc experi- 
mentally baked, here also Seger’s cones arc made and 
furnace gases analysed The testing of cements in- 
cludes rate of hardening, variation of volume, resist- 
ance to hanimenng, and tensile strength Manufac- 
tured articles, finally, undergo tests for mechanical 
strength and for resistance to abrasion 
The Jafcoratory is entirely at the service of manu- 
facturers not only for tests • but also For investigations, 
including geological prospecting To round off its 
completeness, it carries on a patent agency and an 
insi^ument business Altogether some fifty persons 
are employed 

Better known to the world at large is the Kgl 
Mechanlech-TechniBche Versuchs-Anstalt of Char- 
lottenburg, now removing to the remoter suburb of 
Oross^Liditerfelde Founded by ordinances of the 
Prussian Government in 1880 and 1882, it performs 
investigations and tests for the various Government 
detriments (including railways) and for private 
clients. There are four departments, with a supreme 
director, The metals department is equipped for all 
the usual engineers' tests and for pnotographic 
metallography; its chief glories are a 500 ton horizontal 
tesdng machine by Hoppe, and a machine for crushing 
tests, of which the monkey weighs 600 kg and falls 
through 10 metres. The other departments are con- 
cerned with builders' materials, papers and textiles, 
and lubricants respectively The paper testing of the 
Versuchs-Anstalt is, perhaps, thdPbest of its kind; its 
methods have been rendered familiar by the book of 
Dr* Hertzberg, the head of the department 

Granger further mentions the Kgl Chemis 6 h- 
Technische V.-A. in central Berlin, whi^ is also kept 
up by the Pmaaiaa Government It appears to be 
phLctlcally a commercial analyst’s laboratory on the 
large scale. The well jenown Ph3r8ikB]]sch-Technische 
Rachsadstalt of Charlottenburg owes its maintenance 
not to, Prusata, but to the Empire 
In Mst as in other respdcu, Bavaria declines to. 
absnd by whilst Prussia makes the running Since 
we {aani, there have been a Material-Priifungs- 
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Anstalt and a Chem -Techn V.-A in Nuremberg, both 
State institutions; though on a comparatively small 
&cale, they arc in a flourishing way, and arc business- 
like enough to charge lower fees than their Prussian 
analogues W. A C 


DIt G. J ALLMAN, F 

G eorge JOHNSTON ALLMAN was bom in 
Dublin in the year 1S24, the son of Dr William 
Allman, who was professor of botany in the University 
of Dublin from^ 1809 until 1844 He entered Trinity Col- 
lege at an early age, and at the honour degree examin- 
ation he obtained senior modcratorship and a gold medal 
in mathematics in the year 1K43 He was thus a con- 
temporary of Samuel Haughton, who was first senior 
moderator in Dr Allman’s 3'ear, and of Sir Thomas 
Moffett, with whom he was so long associated in Gal- 
Nvay Early in the 'fifties Dr Allman was elected to 
the professorship of mathematics in Queen's College, 
Galway, one of the colleges affiliated to the then re- 
cently constituted Queen’s University in Ireland, and 
at Galway he remained until the close of his long life 
Soon after the foundation of the Royal University in 
place of the Queen’s University, Dr Allman was nomi- 
nated one of the senators by the Crown — a signal testi- 
mony to the high reputation he had made among his 
friends and colleagues in the Queen’s University He 
held his professorship for nearly forty years, when he 
was obliged to retire in accordance with the Civil Ser- 
vice regulations respecting the age limit 

Dr Allman's most remarkable mathematical works 
relate to the paraboloids (on some properties of the 
paraboloids. Quarterly Journal of MathemaUcs, 1874) 
and to the history of Greek mathematics During the 
years 1877-87 he published a senes of papers in Her- 
mathena which formed the basis of fits celebrated 
work, “ Greek Geometry from Thales to Euclid ” 
(Dublin University Press Series). He also wrote the 
articles in the ninth edition of the Encyclopedia 
Bntannica ” on Ptolemy, Pythagoras and Thales In 
1884 he was elected a Fellow of t^e Royal Society 
Like his class-fellow, Dr Haughton, Allman was 
much interested in natural history, especially in the col- 
lection and study of sea^hclls He was fond of chess, 
and though perhaps he would hardly have called him- 
self a mountaineer, he thoroughly enjoyed O' ramble in 
some mountainous district and had full experience of 
the fascination the mountains have exerted over so 
many men of science 


NOTk5. 

The delegates attending the assernbly of the International 
Association of Academies were entertained- by the Royal 
Society at a banquet at the Hotel M^tropole on Tuesday 
Sir William huggins, president of the society, occupied 
the chair I.ord Goschen, in proposing the toast of the 
evening, "The International Association of Academies, " 
said that a hundred years ago the metaphysical interests 
seemed to predominate over the inCOrests of physical science, 
bu’t'the conditions were now entirely reversed, and it seemed 
as if physical science were going to rule the world. Nations 
seemed to look to physical sciences as if on them their 
prosperity depended, and the nation which paid the greatest 
homage to physical sciences would be the nation which 
would win among the nations of the universe But might 
put In a plea at the aame^une for the moral and meta- 
^yiicai and (he political sciences^ He Was glad to think 
that m most of "the academies there was a section of the 
moral aad pollticai sciences side by side with the physical 
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ncleHieii, but they rould not achieve clie mme strikin^f 
reBult4 He thoug-ht it hi(i‘hly desir^Ie that side hy ^ide 
with physical scienicfi the societies which devoted t^em- 
selves to OTor|ll and pplitiral Hcience? should be able to hold 
Lheir own, and he appealed to the representatives of those 
iuademies to try to vie In energy and in determination to 
succeed with those who represented physical Bcienre alone 
Replying to the toast, the Comte dc Franqueville remarked 
that icience belonged to no country, and was essentially the 
patriotism of humanity Every scientihi. discovery, every 
conviction, every step of progress, whoever the author might 
be, in whatever country it took place, was Kprcading to 
every land like the beams of the sun Illuminating the worlds 
It 'Wqs natural that all should contribute to that which 
should be a profit to all , to individual efforts and labours 
they gave a romiiion impetus, in grouping and classifying 
the humeroLis problems which humanity had not yet solved 

William Hugging, K C D , has been elected u 
foreign associate of the U S National Academy of Sciences , 
and also an honorary member of the Royal Philosophical 
Society of Glasgow 

Thb Timer correspondent at Colombo announces that Dr« 
Castellani has discovered the bacillus of dysentery, and will 
shortly read a paper upon the subject before the Medical 
Association 

The Globe reports that Dr. Gottfried Merzbacher, who 
has been engaged for two years on a scientific expedition 
In the Thian-shan Mountains, in Central Asia, has returned 
to Munich with many objects of geological, pal.fiontological, 
zoological and botanical interest 

A Reuter telegram from Malta states that a slight shock 
of earthquake was felt there at 6 13 a in on May ai 

A Reuter message from Copenhagen, dated May ai, 
states that the Danish scientific expedition to Greenland 
has arrived in the Danish colony of West Greenland, and 
reports that the Gjoea expedition, which started in August 
of last year, was found at Dalrymple Rock All the 
members 0/ both expeditions ore well 

Wk learn from the British Medical Journal that the Inter- 
national Congress of Physiologists will hold its sixth meet- 
ing at Brussels this year from August 30 to September 3 
All communications relative to the congress should be 
addressed to Dr Siosse, Institut Solvay, Parc Leopold, 
Brussels, before July 1. 

The annual meeting and conversazione of the Selborne 
Society will be held at the Civil Service Commission, 
Burlington Gardens, tc»-morrow. May 37, Lord Avebury, the 
president of the society, will give an address There will 
aUo be a lecture, by Prof B H Bentley, on “ Flowers 
arid their Insect Visitors,” and one by Mr Fred Enoch 
on ■' Colour Photography of Living Insects ” 

have received from the secretary of the Library 
Association a report of the proceedings of the committee 
of the Library Association on binding leathers. We notice 
that more than sixty institutions have undertaken to try 
the new leathers prepared — In accordance with the re- 
commendations of the committee appointed by the Society 
of Arts— to obinate the rapid deterioration of book-binding 
leathers It hoped that British producers will take care 
to prepare the light leethers specified 

At a sale re^ntly held by 'Mr. Stevens, in King Street, 
Covent Garden, a great auk's egg in fine condition yes 
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sold for two hundred 'j^ineas, the •purchaser being Mr. 
Pax Ihis IS q considerable fallmg-^oiT Jrom the three 
hundred guineas obtained for the las*^ specimen sold by Mr, 
Stevens, the reason being attributed tr the fact that several 
othei hne examples ar^e in the market Mr, Pox's specimen 
was originally bought for two sovereigns The next highest 
price obtained at the recent sale was HI 6d for a clutch 
of four eggs of Bonaparte’s <i^ndplper For a single e^g, 
the highest price wns iys bd foi^ one of Pallas’S sand- 
grouse 

Mh a, W McCuitov, at a recent meeting of the Canadian 
Institute, gave an account of his invention of the device for 
developing photographs without Q dark room, now so well 
known as the Kodak developing machine. It appears that 
his first idea was to use one solution that would both 
develop and fix, containing pyrocatechm as the developer 
He afterwards employed a combined developer and fixer 
containing pyrogallol and sodium carbonate to avoid the 
troublesome caustic alkali But separate developing and 
fixing volutions ha\e always been recommended by the 
cnnimercial makers of the apparatus, doubtlef>s because of 
the greater certainty when the operations am individually 
controlled 

The death is announced of Mr J N Tata, the millionaire 
philanthropist of Bombay A correspondent of the Times 
points out that Mr Tata made experiments extei ding over 
a senes of years for the acclimatisation of Egyptian cotton 
in India, and in suitable localities these met with some 
measure of success In many other directions, notably that 
of scniulture after the Japanese method in Mysore, the 
extension of the use of artesian wells and the introduction 
of cold storage, Mr Tata contributed to the industrial ex- 
pansion of the country of his birth Mr Tata, by means 
of his scholarships, tenable by Indian youths of special 
piomise in this country as well as on the Continent and in 
America, afforded many of his young fellow-countrymen 
exceptional opportunilies for gaining technical knowledge. 
The Indian University of Research, to be created at 
Bangalore as the outcome of his offer of an endowment of 
2oo,ooqI , will be the monument of his beneficent career 

In the death of Mr Frank Rutley, geological science has 
lost an enthusiastic worker on rocks and rock-forming 
minerals— one of the earlier investigators who brought the 
microscope to bear on petrological studies His interest In 
gcolog\ was kindled at the Royal School of Mines, but he 
served as lieutenant in the army for a few years before 
1867, when he joined the staff of the Geological Survey 
under Murchison After carrying on field wofic for a time 
In the Lake District, he began to devote his special atten- 
tion to the study of igneous rocks, and was transferred to 
the office in Jermyn Street, where he laboured for a number 
of years as acting petrologist In 1S76 he described the 
volcanic rocks of east Somerset and the Bristol district, and 
subsequently wrote memoirs nn the eruj^Ve ^cks of Breht 
Tor and on the felsitlc lavas of England and Wales He 
was the author of the first English ndxiidlook of petrology, 
"The Study of Rocks" (1879), fflso'of " Rock-fonuliig 
Minerals " (1888) and " Granites and Qreenstonea ’* (1^94). 
He likewise published a very usehil handy bo^ oi 
mineralogy which passed through several editions, Td 
the Geological Society he communicated papers relating lo 
perlitic and spherulitic structures, fulgurlM, nOvacuUtei, 
&c , and a spedfll memoir on the rocks of the Malvern Hllli« 
lit 1881 the Miirthlson fund was awarded to him by the 
council of the society He resfgried his poet on dod- 
logical Survey in 188a, when he was appointed lecturer 00 
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inineralagy in the Royal SchodY of Mines (afterwards 
merged In the ^Royal College of Sclenre) A Few years ago 
he was stricken down with paralysis, and was Forced to 
retire from the public service,* but he laboured on as far as 
his strength permitU^d with wonderful patience and interest, 
animated by a oheery mature, and he was able to accomplish 
much useful work until within about two >ears of his 
decease 

We are glad to And that the study of the meteorological 
conditions of the 't'ransvaal and Orange River Colony has 
been taken up serlousl) by the respective Governments 
With regard to the service in the Transvaal, we find some 
interesting particulars given in .Symons's ^feteorologlcal 
Magazine for May. The director of the service is Mr 
R T. A. Innea, and the central observatory, which is three 
mites north-east of Johannesburg, stands at a height of 
about 5900 feet above sea-level I he grounds cover 10^ 
acres, and were obtained parllv b3' purchase and partly by 
gift of a Dutch family named Bezuidenhout There are 
already soo rainfall stations m operation, in addition to 
about 30 stations of the second and third orders All the 
rainfall observers have tome forward voluntarily, many of 
them being farmers and school teachers in thinly populated 
districts A weather report is already issued daily, based 
on observations received by telegraph, and self-recording 
instruments are on the way to South Africa, and will prob- 
ably be in working order, by the beginning of July 

Messrs D Scmultp and Co have submitted a sample 
of their scif-lighting Bunsen burner, in which the well 
known property of finely divided platinum igniting under 
the influence of a stream of hydrogen is emploved The 
burner proper Is of the usual type, but is furnished with 
a byepass tube at the side, controlled by a cross stopcock 
At the top of the byepass, close to the open end of the 
burner, th^re is fitted a small bracket holding the bundle 
of several fine platinum filaments, so constructed that the 
thin stream of gas from the byepass tube impinges on the 
stretched wires A movable metal hood fits over the 
lighter to direct the pilot flame produced by the action of 
the platinum to the Bunsen lube, and on turning the stop- 
cock to give full supply, the burner Is lighted The 
arrangement works very readily, and if the old difficulties 
with regard to fhe durability of the delicate portions can 
be surmounted, the apparatus should be of considerable 
convenience to laboratory workers 

In the Bulletin of the Johns Hopkins Hospital for March 
(vol XV , No 156), Dr Eugene Opie writes on the relation 
of leucocytM R/ith eosinophile granulation to bacterial in- 
fection, JInding that they are attracted from the blood to 
the site of the bacterial invasion Dr Thomas McCrae 
gives an Interesting biographical notice of George Cheyne, 
an old London and Bath physician of the seventeenth 
century. The other papers are of purely medrcal interest 

The report of t|ft« tnter-Depart mental Committed on the 
Model Course t'jhysical Exercises has recently been pub- 
llifaed. The coinrtlittbe was instructed " to examine the 
modbl' coiirse ndw m use, to judge how far it should be 
ntodlRed or supplemnted, and to conaider what principles 
Should be followed, in order to render a model course, or 
courses, adaptable for the dillerent ages and sexes of the 
children In public elementary schools." l%e conclusion 
arrived at Is that the " model course as at present In 
UM Is not completely satisfactory An elaborate scheme 
Of eaarciaes, no less than 109 In number, has therefore been 
dtafted; dnd should prove of considerable service to teachers 
Ad t 
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Fw'o papers on Invertebrates have just been received 
In the first Miss H Richardson {Proceedings D S Nat 
Mus , No 1369) demribes numerous neW types of isopod 
irustaceans collected in Alaska and Howaii. In the second, 
which !«• extracted from the Mark'Anniversaty Volume, Mr 
J H Geroiild disrussps certain features in the embryulogy 
of the sipunculid annelids, dealing more especially with 
the structure and homokig) of the peculiar embryonal 
enielnpc and its jrriniotir cavities 

The Leishman-Donovan bod} or parasite has been [he 
subject of A re'lenrch by Lieut Christophers ( 5 c Mem of 
the Gov of IndiOf No 6) It is met with m India in 
patients suffering from chronic fever, c.Hho\ia, and en- 
larged spleen It OLcurs as a smill round or ovoid body 
1 S 3 5M m diameter, free or lontained within the leuco- 
cytes in the liver and spleen and bone-marrow, but not m 
the muscles or in the peripheral blood Christophers 
observed the parasites also in the araihnojd iind in ukers 
of the large intestine He agrees with other British 
observers that the organism is not a piroplasma^ us slated by 
Laver an 

In the April number of the Journal of the Quekett Micro- 
scopical Club (ix , No 54), Mr Julius Rhemberg directs 
attention to a point concerning the resolving power of a 
microscopical objective that has been overlooked As is 
well known, the numerical aperture of an objective must be 
of a certain degree in order to resolve a number of rqui- 
distant points or lines, and it has been tacitly assumed that 
the same numerical aperture is required whether the number 
of lines be two, four six, or a large number If, however, 
there be only two lines, it will be found that they can be 
resolved with a numerical aperture sensibly less than that 
required to resolve a large number The mathemaiical ex- 
planation has been given by Dr, Johnstone Stoney and by 
Lord Rayleigh 

Two Bulletins have been received from the Experiment 
Station of the Colorado Agricultural College In the first 
Mr Paddock deals with "crown gall," the name applied 
to irregular outgrowths which are formed just below the 
ground at the base of trees, principally fruit trees It has 
been referred to the irritation set up by a slime-fungus, 
apd Prof Tourney has succeeded in developing galls by 
inoculation The pamphlet by Mr Blinn directs attention 
to the importance of careful selection of seed as illustrated 
in the case of the Cantrloupe 

The movements of the stomata of leaves is a subject of 
which Mr F Darwin. F R S , has made a special study, 
and the latest paj>er published in the Botanical Gazette 
furnishes an account of observatiunii made with a Callendar 
recorder, which is a form of resistance thermometer 
Platinum wires are arranged in a *lg-zag on plates of talc, 
and two of these act as " bulbs " against which the leaves 
are pressed In general, a withered leaf is used as a 
control The resiults agree with tho^ obtained .with the 
horn hygroscope, and, to quote otie^ instance, the curve 
produced by severing a leaf shows very cIcaHy the pre- 
liminary opening followed by a gradual closing of the 
stomata 

" Insects Injurious to Frultx in Michigan " is the title 
of an illustrated Bulletin Issued by the Agricultural College 
o|^hac State 

In the course of a paper on metabolism and division in 
the Protoxba, puhliahed in the Proceedings of the American 
Academy, Mr A. W Peters points out the important in- 
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Cuenca ezerciied by tfae particular ult contained in the 
arater on the growth and normal action of free-living cellv; 
sell divliion In the animalcule Stentor being both acceler- 
ated and modified in character by an exceaa of potaiaium 
chloride In a normal medium. 

The London County Council ia to be congratulated on 
the luue, at the price of one penny, of a handbook to the 
collection in the Horniman Museum at Forest Hill, 
arranged as an introduction to the study of animal life 
Although some of the words and sentences are perhaps a 
little too technical for the class who will use it, the book 
forms an admirable guide to the general principles of 
zoology, and is an honest attempt to put them in a popular 
guise 

We have received the prospectus of what promises to be 
a very useful and interesting work. “ The Animals of New 
Zealand,” by Messrs Hutton and Drummond As it deals 
only with the air-breathing vertebrates of the colony and 
Its coaats, the bulk of its contents will be devoted to birds 
Another faunistic work on our table is the second part 
of the Boston Society's ” Fauna of New England,” con- 
taining the Batrachia, drawn up by Mr S Henshaw 

The contents of the February number of the Atnenean 
Natufolut are restricted to four articles, of which three are 
devoted to the lower vertebrates In the first. Prof H F 
Osborn emphasises in popular language his views with 
regard to the classification of reptiles, in the course of 
which he urges the propriety of forming families on phylo- 
genetic lines He would, for instance, include the Eocene 
Hyracothenum in the horse family (Equid*), while 
closely allied cohtemporaneous genus is included among the 
tapirs The early stages in the development of an American 
salamander (Dasmognafliiii fuscus) form the subject of a 
communication by Prof Wilder, while Miss Townsend dis- 
cusses the histology of the light-organs of the fire-fly 
Phohnus marginellus Apparently the author accepts the 
view that the latter organs are modified fat-bodiea 
Finally, Mr E G Mitchell points out the relation of the 
breathing valves In the mouths of bonj fishes to the shape 
of the mouth itself 

A vaaruL summary of the metalliferous mining In Ireland 
has been contributed by Mr G H Kinahan to the Trorw- 
dcfions of the Institution of Mining Engineers. 

We have received the annual report of Mr H. B 
KUmmel, State Geologist of New Jersey. It Includes 
accounts of floods, forest fires, and underground waters, and 
reports on iron, zinc and copper mining, and on the Port- 
land cement industry 

We have received the Tfansoctioru of the Geological 
Society of South Africa, vol vi , parts 1 to vi , a well 
illustrated and clearly printed volume, dealing, as might be 
expected, largely with the metalliferous and coal deposits, 
and also, with petrological questions Mr. J P Johnson 
contributes a paper on the discovery of implement-bearing 
deposits^ In the neighbourhood of Johannesburg In high- 
level drift near Aoodekop Farm he has found water-worn 
Implements of quarUlte of Eollthic type, much resembling 
those of Che plateau gravel of the Thames basin. At lower 
levels, along the bottom of the Besuldenhput valley, he 
obtained Implements of Paleolithic type, the depoalts being 
evidently of faier dale than the high-level drift. Elsewhere 
he has found Implemepts of ^Neolithic type. In hli opinion 
the facts Indkate that ” South Africa saw much Xhe aama 
evolution In the culture of Its Stone age as did that of 
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tha Thames bosln and the rest of Britain and Western 
Europe ” The 'dossil Agra of Vereeniglng is treated of by 
Mr T N Leslie, who, aided by the researches of Mr 
A C Seward, gives revised lists of Che pMnt remains from 
Che Permo-Carboi^iferous strata 

The Permian fossils of the central Himalayas are de- 
scribed by Dr Carl Diener (Mein Geol. Survey India, 
senes \v , vol 1 , part v , 1903). In previous parts of this 
volume, Nos a to 4, the fossils obtained by the Geological 
Survey up to the year 1893 from the ” Anthracolithic series " 
(Permian portion) were described In the present work 
Dr Diener deals with specimens collected during the years 
1B98-1900 Under this method the fossils are treated 
according to their stratigraphical horizon and locality 
The localities include Chitichun, Malle Sangcha, the Lliaar 
Valley, Byans, and Splti In Spiti the AnthracoHihic 
system is divided into two groups separated by a great 
unconformity — the upper group is regarded as Permian, and 
the lower as of Upper Carboniferous age In the Permian 
system, to which attention is now directed, two facies are 
recognised in the Himalayas, and these differ in lithological 
and faunistic characters One facies is represented by the 
white and red limestones of Chitichun and Malla Sangcha, 
and It corresponds with the topmost zone of the middle Pro- 
ductus limestone of the Salt Range and with the T(bstan 
series In the other fades, developed in the main region 
of the Central Himalayas, the Permian strata comprise 
dark shales and calcareous sandstones , the fauna is com- 
posed of cephalopoda, lamellibranchs, gasteropodi and 
brachiopods, while corals and Bryozoa are wanting, and 
the majority of the leading fossils are autochthonous species, 
none of which has been found outside the Himalayas. 
Only a small percentage of species is identical with Salt 
Range forms, and the affinities with the Tibetan facies are 
less distinctly marked 

The account of the genus Dlospyros, contributed by Mr 
H Wright to the Annals of the Royal Botanic Gardens, 
Peradeniya, constitutes a monograph of the Ceylon species. 
Dioj^yroj Ebsnuni* which is the mam source of ebony-Wood 
in Ceylon, is found both In the dry and wet regloni of the 
island, and is considered to be ready for felling when the 
tree has attained a breast-height clrcumferance of 9 feet. 
The different species vary considerably In the colour of 
their heart-wood , In D Ehtnutn the black heart-wood owes 
Its colour mainly to chemical and physical changes of the 
materials stored in the elements of the wood, and to a less 
degree to a change in composition and colour of the cell 
walls Considerable variation occurs also In ,tha types of 
flowers, and In D Ehtnum the Rowers may be dioecious, 
monscious, or polygamous 

In the Proesedings of the Royal Dublin Society ^ Dr 
T Johnson describes a fungal disease which was found 
upon the willows known as ” block mauls '* growing in 
osier beds in Connemara, and identlAes the fungus « 
Physahspora grsganna^ a member of the Sphcrlaccss The 
willows were growing on poor and eour land, and owing 
to their Impoverished condition were eepecInUy liable hn the 
Bttacks of the fungus. 

Thb development of sdentlfic Investigation eod methoda 
In connection with the agriculture of the West Indleg has 
been a prominent, feature In the policy of $lr D Morris, 
the Commissioner of Agriculture, and an instance of tlie 
valuable work which Is being carried on la himiahed by 
the reports on Sugar cane eapenments wbkh have been 
conducted at Antigua and St. Kitts under the luper- 
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intendmce of Mr F Watts. The first parb^ deals with the 
cultivation of selected vonetleS of canes grown Jn the tame 
way as the ordiqary crops on the estate The Barbados 
■eaedling B. aoS again heads the list, both in the matter 
4if providing the haaviest canes and producing the purest 
juice , at the same time it retains its excellent character 
Jis a ratoon cane. Another set of experiments, continuing 
Che work of former years, deals with the question of 
manuring The evidence is opposed to the value of artU 
ficial manures for plant canes when the land has been well 
prepared with pen manure, but for obtaining maximum 
crops with ratoons the addition of nitrogenous salts is 
necessary 

The first part of vol 1 of the new senes of the Trans- 
actions of the Natural History Society of Northumberland, 
Durham, and Newcastle-upon-Tyne has now been issued 
Among other interesting contents may be noticed ** Notes 
•on Entomostraca Found at the Roots of Laminaris," by 
Dr G, S Brady, F R S , and papers by Mr Clephan on 
•ancient Egypt, and by Mr Alex Meek on the fishes of 
Che north-east coast 

The seventieth annual report of the Bootham School 
^York) Natural History, Literary, and Polytechnic Society, a 
<opy of which has been received, affords abundant evidence 
4 >f the importance attached by the masters of this school to 
Che development in boys of an interest in practical work in 
acience and in open-air study of natural phenomena Ihe 
■report should be seen by science masters in secondary schools 
where little fs done to create and foster interest in personal 
•observations of nature 

The British Fire Prevention Committee has issued, as 
number elghty-one in its series of publications, a descriptive 
paper by Mr Edwin O Sachs on the fire at the Iroquois 
Theatre, Chicago, on December 30, 1903 The publication 
^Iso contains the new theatre regulations at Chicago, and 
notes on constructional particulars by the USA National 
Fire Protection Association It appears that the stage of 
Che Iroquois Theatre was of the ordinary type with the 
usual wood equipment The stage accessories, scenery, 
properties, &c., were of the ordinar) highly inflammable 
•character, and had been in use for a considerable time, which 
Involved the usual fraying and high grade of inflammability 
The electric arc lamps used on the stage were not properly 
•enclosed or suitably protected, and the Are appliances and 
«xirs were equally unsatisfactory Mr Sachs, after re- 
viewing the whole circumstances of the fire, gives a number 
•of general conclusions which deserve attention He insists 
that fire prevention on the stage — where the Iroquois Are 
•originated — can only be obtained by suitable incombustible 
construction and equipment The scenery, properties, and 
furnishings of the stage must be thoroughly impregnated, so 
chat they do not catch or spread Are by any spark or flame 
When it is remembered that this Chicago lire resulted iil^ 
57a deaths, it is not too much to demqpd that city authon- 
Cles should make the best use of the means provided by 
-science to prevtot such outbreaks of fire. 

OUR ASTRONOMICAL COLUMN. 

AnaOVOHICAL OCCURRBNCU IN JUNB 
June 1, rah Jupiter in perihelion • 

5. Cevee in oppotiiion to the Sun. Ceres msg 7 4 

ij ijn. to i6h. 30m* Transit of Jupiter^ IIL 
- .(Ganymede) 

6. Ih. Mercniy at greatest elongation, 33* 46' W 

^ tab 34n' Mlhiiiiiam of Algol {$ Persel) 

lo- ajnii ,, ,, IP ^ 
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June 15 Venus llluminaied portion of dliesO'994i of Mars 
=0 999 

18. Saturn Major axis of rings4T'' 6a Minor asis 
= 9" 73 

19 5h, Uranus in opposition to the Sun 

24 iih 551T1 to I ah 30m Moon occults 9 Librz 

(m"K 4 3) 

29 I7h Venus in conjunction with Neptune, 9 ^4' N 

Comet 1904 a — In No 3947 of the Astronomtsche Nach - 
rtthten. Prof Stroingren publishes a new set of parabolic 
elements, and a daily ephemens extending from May 18 to 
June 19, for romet 1904 fi 1 lie following is taken from 
his ephemens — 
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In No 3946 of the same journal. Prof. Pickering reports 
that on a spectrogram taken with an objective prism at the 
Harvard College Observatory on April 16. the nearly Lon- 
tinuouB spectrum shows a slight increase of intensity at 
two points, the distribution of the light being the same as 
that recorded on a similar spectrogram of comet 1898 VII 

The comet was independently discovered by M Lutien 
Rudaux at his private observatory at Donville (Manche) on 
April 16 Using a portrait lens of 4 cm aperture, he 
photographed the region about the nebula M9a with an 
exposure lasting from loh 15m to loh 45m (Pans M f ), 
about 4 hours before Mr Brooks discovered the comet at 
Geneva (USA) On developing the plate he discovered 
an unknown nebulous patch to the north of the nebula, but 
cloudy weather prevented him from confirming his discovery 
{Astronomtsche Nachfichterit No 3946) 

The Stability of Solar Spfctrum Wave-Lengths —In 
a paper published in No 19 (1904) of the Com^tej rendus, 
M.. Hamy again refers to the apparent change of wave- 
length of the green cadmium line at A 50B, with the con- 
ditions under which the radiation is produced He states 
that on increasing the temperature surrounding the vacuum 
tube from 295° to 310° C , the relative intensities of the 
single line and the doublet, referred to by Prof Fabry 
{Comptes rendus, cxxxviii. p 854), are considerably, modi Red, 
so much so that the mean wave-length is appreciably altered 

He then suggests that a change of mean wave-length of 
this character may largely alTect the stability of the wave- 
lengths of lines in the solar spectrum, because the conditions 
of radiation in the solar atmosphere are probably ^consider- 
ably modified during the various epochs of solar disturb- 
ance 

Variable Star Observations — ^The variable star observ- 
ations made at Rousdon by the late Sir Cuthbert Peek have 
been edited by Prof H H Turner, and the work is now 
ready for press ^At the meeting of the Royal Astronomical 
Society held on April 8, Prof Turner stated that on subject- 
ing the few available light curves to harmonic analysis, he 
found that the different harmonics appear to form a regular 
series Another point of interest discovered was that on 
subjecting the sun-spot activity curve^ ootained by plotting 
Wolf's numbers, to similar analysis, the coefAcicnts fitted 
fairly *VeU Into the formula obtained from the Rousdon 
star varlarions if the sun-spot maxima be taken as corre- 
sponding to the variable star maxiitia (Observatory, No 

344) 

FroVirional Rbsultb of the International Latitude 
SBRVItB.— Prof Albrecht publishes in No 3945 of the 
Astron^fnische Naehrichten the provisional results obtained 
by J|fe International Latitude Senrlce during 1903-4 From 
a diagram and a table, which show the variation of the 
momentary pole from the position of- the mean pole, It Is 
seen that tjpe amount of this variation Increas^ during 
1903, and is now probably pear Ita maximum value 
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THE TISSVE-LVMrH CIRCVLATION.^ 

A paytnf? a warm tribute to the niemory of his 

teacher in ph> Biology, the late Prof Sharpey, F R S , 
the lecturer proceeded 

I propose to submit to you Che results of a study 
on the circulation of the tissue fluid in man, or, in 
other words, on the fluid transfers between the blood and 
the tissues Apart from its Intrinsic physiological interest 
this subject has important bearings on the practice ! 
of medicine 

Some of the lonclusions suggesited to me b\ this inquiry 1 


if both these pressures rise or fall together we may fairly 
assume that the capillary pressure will also rise or fall 
After food the pulse-rate also increases, and in an hour It 
may have gained from eight to flfteen beats a minute 
When the pulse pressure gauge is applied so as to arrest 
the pulsation of the radial artery (the finger being used 
as the indicator), the reading becomes cardiometriCj and 
is generally increased in an hour after a meal from 15 to 
20 millimetres of mercury. Therefore it would seem that 
digestion very considerably stimulates the heart, augment- 
ing the output tind the contractile energy of the ventricle 
The essential aim of the digestive excitation of the circu- 
latory system is to raise the capillary 







Fib 1 ^Cliiirl ihowmg rjne oT vlerul prcuure afier food 


blood pressure, and according to my 
observations this end is attained by the 
increased activity of the cardiac muscle 
But It can likewise be secured by taking 
with a meal some substance which 
dilates the arteries and arterioles, and 
thus lowers the arterial pressure , then 
the venous pressure is greatly increased, 
and the capillary pressure must be 
raised, being between two pressures 
higher than the normal capillary 
pressure 

We may therefore infer that we may 
have a rise in the capillary pressure 
either with an increase or a decrease 
of the arterial pressure according as we 
have cardiac stimulation (as after 
meals) or vaso-dilation 

Digestive Variations in the Blood 


were so uneupni ted that I was naturallv led to repeat my 
observations in every department of it over and over again, 
and to scrutinize ell the facts with more than ordinary 
diligence More than 300a observations have been made 
in health and disease, but I propose in these lectures to use 
mainly the physiological material 

Methods and Apparatus 

[Dr Oliver here described the methods and apparilus 
employed with certHin improvements m the haemocytometer, 
hsmoglobinometer, and hxmo- * 

dynamomeier ] CORPU^LES 

The Effect of the Ingestion of PER CMM PERCFMP 
Pood on the Tissue-lymph ^ — |- 

ClRCULATION 4400000 UoeU - 

Elsewhere * 1 have shown that the 

ingestion of food initiates an interest- 5300000 loeLl 
log series of variations In the blood I [ \ 

and blood pressures which culminates a « An a An lAa -j 
in a prolonged wave-hke exudation 


of tissue-lymph, and that this ex- 
citation in the circulatory system 
recurs with perfect regularity after 
each meal Subsequent inquiry has 
amply confirmed this position 

2'he digeifivs vanafions in ihe 
blood pressure — The ingestion of 
food invariably raises the arterial 
blood pressure (Fig 1) In an hour 
after a meal it rises 15 or even so 
millimetres of mercury, then it 
begins to fall, and in from two and 
a half to three and a half hours it 
becomes stationary until the next 
meal or until exeruse is taken The 
curve of the venous pressure rises 


I have followed three senes of alter- 
ations in Ihe blood during digestion, namely, in the 
corpuscles, in the haemoglobin, and in the specific gravity. 
As the variations in the chromorytes and in the hsmoglobln 
arc identical, they are taken together 

Digeitiiie variations m the corpuscles aud haemoglohm 
The finger, having been subjected to the compression of the 
rubber rings, yields blood which shows a progressive rise 
in the percentages of the corpuscles and of the hsmoglobln 
until an hour hn«i elapsed, when the inirement amounts to 
from 8 to 10 per cent , then the percentages gradually fall, 
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and falls throughout with that of the 

arterial pressure It may, I think, be inferred from these 
facts Chat the capiHary blood pressure follows the same 
curve after meals, for we know that this prasaure Is more 
closely related to the venous than to the artenal, and that 

1 Abitrea of ihe OliTcr-Sheipey Lectares on Rsoenk Stodlei on ibo 
ThMie lyeipb Clrceletiotai by Di, George OKw, Mlvired bdbn the 
Royel College of Phydddu of Leodoa on April le and 14 
■ A’mvrffAvf of the Ronl Society, June 91, lOo*, TAe Zmmvet 
Oclobnr 3, igoji p. 940 , ead ae/wurmai ol the Brithn Balaeologleal eed 
CllneionglterSoGleiy, 1903 

MO. r8o4. VOL. 70] 


and they finally Settle down to normal In from two Suid 
a half to three and a half hours (Fig a, a). Should, how- 
ever, the blood be derived from the finger In the ordinary 
way (without compression), the successive readings of the 
blood elements indicate a progressive fall In the percentages, 
wkich in an hour amounts to from 6 to 8 per cent,, when 
a rise sets In and recovery Is eventually cstaiiUAod 
(Fig », b)l 

Digs jf I vs vorialiofw m ihe spsci/ic gravity of Ifcs blood.-^ 
The blood, as shown by compression of the Anger, rises in 
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flpsctfic gravity after meals, the rise reaching its maximum 
point (e g’ from 1061 to 1065) in an hour The specific 
gravity then beg-ins to falJ, settling* down to the initial 
point at the conclusion of the wave-like disturbance 
(Flp 2, a). On the other hand, the blood derived from the 
finger uncompressed affords a specific gravity which follows 
the contrary course, that is to say, it falls and then rises 
(Fig a, b) When the digestive disturbance is over, the 
variations in the blood, Tike those in the circulation, 
cease, and the readings m normal subjects at rest continue 
to be alike In both samples (before and after compres«!ion) 
until the following meal 

The digestive exudation of tissue lymph — On reviewing 
the foregoing data it is obvious that they indicate strictly 
concurrent' events All the four senes of variations follow 
exactly the same curve What is the link which binds them 
together^ If we suppose that the ingestion of food in some 
way raises the capillary blood pressure which exudes a 
filtrate of a portion of the liquor sanguinis into the areolar 
spaces, all the changes in the blood which 1 have described 
Will naturally fallow (see Fig 2) In proportion Co the 
exudation under a rising capillary blood pressure, the blood 
will become more and more ront.rntratcd in chromotytes 
and in hsrnoglobin, and inasmuch as its specific gravity 
mainfy depends on the corpuscles, the density of the blood 
Will rise pan passu with the increased concentration Then, 
when the capillary pressure begins eo fall, as it does after 
the acme of the digestive disturbance has been attained, the 
concentration of the blood diminishes, and we may assume 
Chat either absorption of the watery elements of the effused 
lymph overbalances exudation or Chat the effusion is being 
returned by the lymphatics to the blood Now 1 have shown 
that none of these alterations in the blood could have been 
ascertained by the examination of blood derived from the 
finger in the ordinary way , they only become apparent after 
the compression of the tissues by the rubber rings, which 
removes the extra>capillary fluid and enable us to obtain the 
blood undiluted by that fluid But the progressive readings 
of the ordinary samples of blood, though valueless, and 
actually misleading when accepted as independent testimony 
of blood changes during digestion, become instructive when 
compared with the readings of samples obtained after com- 
pression, for they then afford a measure of the amount of 
fluid withdrawn from the blood Ihe differential readings 
of the hxmocytometer Cubes made every fifteen minutes after 
a meal show the greatest divergence, and therefore the 
largest quantity of tissue fluid, jusC at the time (an hour 
after a meal) when the digestive blood pressure wave and 
the concentration of the blood attain their maximum de- 
velopment The difference, indicated by the scale on the 
tubes, will amount to from 15 to 20 per cent , it will then 
gradually dimmish, and will finally disappear in from two 
and a half to three and a half hours, and will not reappear 
until after the next meal or until exercise is taken Ihe 
amplitude and duration of the lymph wave are influenced 
by various conditions, such as the Cone of the subject, the 
bulk and nature of the meal, Che use of beverages, rest, or 
exercise 

Other rhythmical digestive variations , — I will now direct 
your attention to other physiological variations produced by 
the ingestion of food, synchronous with the foregoing 
These are ^1) the digestive curve of augmented respir- 
atory exchange determined by Frederlcq and ocher 
observers, (a) the gastric juice curve of Pawlow, and (3) a 
digestive rhythmical variation of muscular contractility, 
which came to light while studying the effects of muscular 
tension on the arterial pressure It '^as found that when 
tissue-lymph was not apparent (e g before meals), the 
tension raised the arterial pressure to a maximum degree 

i e,g, 40 mm,), whereas when the lymph was fully effused 
an hour after a meal) the pressure could only be slightly 
rused (5 or 10 mm ) The digestive curvB of muscular 
contractiblllty (i 0 tne capability of being contracted) is 
tharefore the reverse of the lymph curve, and it is inferred 
that the exudation of the lymph Into the nfiiscular tissue 
cheche shortening of me muscular 'fibres, and thus 
dlmlnUhee the effect of their contraction on ^e Intrx- 
muscular veasels 

Theee observations on the condition of the muecies during 
dlgeeliOA, therefore, confirm the teaching as to the outflow 
and abMvption of lymph furnished by the differential ex- 
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amination of the blood At the termination of the digestive 
disturbance there is apparent a gain In the contractile 
energy, ss expressed in an additional rise of the arterial 
pressure produced by muscular tension Ihis gam (which 
onl) beLomch evident after the absorption of the Ij'mph) 
varies from 5 Lo 20 millimetres, according to the nature 
of the food consumed and the need for reiuperation 

The effects of typical nicpis' on the digestive lymph flow — 
Let us now study the digestive curves of lymph exudation 
produced by four different kinds of meals First, the 
ordinary mixed meal containing the usual proportions of 
animal food, vegetnbtrs, and fannacea, secondly, the meat 
meal, consisting of annnal food in \arious forms, with 
cheese and butter and a very little toast, thirdly, the vege- 
table nial, With farinaceous puddings, fruit, and cheese, 
dnd fourllilv, the nulk meal, milk, brp.irl, jnd faruiatrouB 
puddings In each case the fluid supplied was a tumbler of 
water, and the amount of food was ineiely limited by a 
feeling of satisfaction. Sugar and (two grams of 

each) were taken m the same quantity ut ill the solid meals 
Ihe meal was at one o'clock, and thi sAine subject wag 
throughout submitted to observation No everiise was 
permitted for an hour before and after nit ils, nor until 
the digestive disturbance had quite subsided ObservJtions 
were made just before the meals and every fifteen minutes 
after them The lesults are epitomised m the following 
table (Table I ) — 

Tadlb I 

Lymph LfTu^ifin 

Tho inaal ^ ^ ^ 

MBHimum Duratinn 


per cent hoiira 

Roast meat 30 n . S 

Mixed 175 .3 

Vegetable 125 3 

Milk 7S iS 


You see that the lymph curves produced by these seveial 
kinds of meals vary enormously in amplitude and length, 
and in the following descending order — meat meal, 
ordinary meal, vegetable meal, and milk meal The nei 
gam in muscle contractility shown by the tension test after 
the subsidence of the digestive disturbance and the removal 
of the lymph Is In the same order, expressed by the follow- 
ing figures — 15 (meat meal), 10 (ordinary meal), 7 (vege- 
table meal), and 3 (milk meal) Some light will be Lhruwn 
on these results by studying the effect of the separate food 
elements 

The effect of the food elements on the production of fMJur 
lymph — I will first mention those substances which, accord- 
ing to my observation, do not alter the blood pressure or 
caui^e the flow of tissue lymph —cold water, starch, fats, 
gelatin, proteid as represented by myosin or egg-albumin, 
tne sugars (cane sugar, glucose, maltose, galactose, 
mannose, dextrose, and inulin), pepsin, and hydrochloric 
add Cold water (e g ^00 cubic centimetres, or a little 
more than 16 ounces) has no effect, but the aoipe amount 
of warm water lowers the arterial pressure This is there- 
fore a temperature effect In regard to proteids, 1 selected 
chemically pure myosin (muscle proteid) and white of egg 
as representative of the grdup So far their effects have 
been negative In support of this conclusion wc have also 
the fact that the lymph exudation produced by a meal of 
roast beef is 30 per cent , whereas that caused by a meal 
of boiled meat is only 7 per cent All the sugars named also 
produce negative results There are, however, other sugars 
(glycogen, Isvulose, and llchenln) which have been found 
decisively to affect the blood pressure and the flow of lymph 

Inorgantc salts , — 1 will here onlf refer to sodium and 
potassium chlorides, as my observations on the effects of 
other salts are not suffiuently advanced for publication 
Sodium chloride, in percentages varying from i 5 to 2 o, in- 
variably raises the arterial pressure and increases the outflow 
of tissue lymph , four grams produce in thirty minutes 
the exadatlon of 15 per cent lymph, which is completely 
absorbed In thirty minutes mfire Potassium chloride 
lowers the arterial pressure, four grams producing a fall 
o(^rom 10 to 12 millimetres ot mercury Sodium chloride 
increases and potassium chloride diminishes the digestive 
curves V^h^n these two salts are taken in equal propor- 
tions— two grams of each — their effects on the blood 
pressure and lyipph flow neutralise each other 
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Muaclt exit actives — ^The lymph exudation produced by 
homemade beef-teBp derived from half a pound of beef 
tnfiJI^ Ant In cold water and then in hot. ie nmllar in 
amplitude to that of a meat meal (lee rupra), only It li of 
ihorter duration Two well known beef extractip eelected 
out of aeveral aa typical of the rest, gave a aomewhat amaller 
amount of lymph exudation, the quantitiee taken being thoae 
directed by their proprietor! No salt or other seaBoning 
WBB added to the preparation!. The following products 
derived from musclre have been adminiatered, oiBeolved or 
suspended in six ouncefi of cold water ' — creatin, creatininp 
xanthin, hypoxanthin, uric acid, camin, and glycogen 

[Dr Oliver here described how the matter of dosage was 
settled ] 

The dose! thus worked out mav aeem to the experimental 
physiologist to be absurdly small, but the uniform results 
obtained in different subjects showed that it was not 
necessary to experiment with larger quantities My observ- 
ations show that unc acid (either as uric acid or as 
ammonium urate), xanthin, creatinin, carnln, and glycogen 
produce a decided rise in the bloi^ pressures (arterial, 
capillary, and venous) and increase the exudation of tissue 
lymph, the pressure and the exudation rise being propor- 
tionate to each other This effect from ingesting glycogen 
was quite unexpected The accompanying table gives the 
doses, the maximum lymph exudation and arterial pressure, 
and the duration of these effects 


Table II 

Miximum naa 



Lymph 
per cent, 

ArieriAl 
preiAure 
mm Hg 

Carnin, gram 0 0325 


(k gram) 

Creatinin, gram 0'03a5 

IS 

US 

(1 B'*!") 

Glycogen, gram 00325 
ft grain) 

>4 

114 

6 

106 

Ditto, gram 0 13 (2 

grama) 

Unc acid, gram 00325 

20 

120 

X- gram) 

Ammonium urate, 

>7 

"7 

gram 0-13 (a grams) 
Xanthin, gram 00325 

as 

laS 

(b gram) 

20 

120 


Dufation of 
■fleci in 
Biinntci 

30 

30 

33 

90 

8 s 

no 


A lon^ latent interval (about twenty minutes) elapsed after 
■wallowing unc acid or ammonium urate and xanthin 
before anv effect on the blood pressure was apparent, a 
fact which may be accounted for by the low solubility of 
these products, which, however, produced effects more de- 
cided and more prolonged than those which followed the 
other products Creatin and hypoxanthin differ from the 
other allied products In their effects on the arterial pressure 
Creatin produces at Arst a fall which Is followed by a rise, 
and hypoxanthin causes a marked fall m the arterial and 
an equally decided rise in the venous pressure 

When xanthin is combined with it in equal parts, the 
blood pressures remain unaltered In like manner when 
creatinin is taken with creatin (equal parts) the preliminary 
fall of arterial pressure product by creatin fails to appear, 
and the effects of the two agents balance each other for 
^wanCy minutes, after which the rise of creatinin combined 
with the ultimate rise Of creatin take their normal course. 
All the muscle-derived products raise the capillary blood 
pressui'e, increase the exudation of tissue lymph, and are 
cardiac stimulants 

The active prtnctpleM contained in beverages , — Allied to 
most of the foregoing products in their chemical constitu- 
tion and physiological action on the blood pressure and 
lymph Circulation are the active principles of tea, coffee, and 
cocoB^ caffein and theobromln being methylxanthins, the 
former being called trl- and the Letter dl-melhylxonthln 
They are therefore bodies with a purin basis (C.Ni), and. 
like molt of the other purin bodies, they raise the blood 
pressure in a lohg, well sustained curve, with an accom- 
panying wave-like exudation of tissue lymph, and they are 
also like the other purfns in being cardlo-etimulanta 

The effects oS alcohol on the blood prcaaure and lymph 


circulation are modiAed very 'considerably by the preoenca 
of other constituents in splriis, wines, malt liquors, itc^ 
The arterial pressure curve of absolute alcohol at ArSt faUa 
and then rises, the fall below the normal being equivalent 
to the rise above it It therefore resembles that of creatin. 
and differs from that of xanthin, unc acid, creatinin, and 
glycogen 

Whisky follows the compound curve of absolute alcohol ^ 
brandy, wines, and beer conform to the simple curve of the 
bodies just mentioned, and gin follows the curve of hypo- 



PiG 3 — A, lymph record from purin free meal a, purin free meal with 
ftodium chlonda 9 o grami c, punn-lrae meal wiih aodium chloride 
4 D grami D, purin free meal with lodlum chbiride a grama and 
unc acid o oi6, creailn o 033 creatinin o 033, xanthin o 016, hypo- 
xanthin o ei6, and glycogen o 048 

xanthin, this marked difference being due to the juniper it 
contains 

1 conclude from the foregoing data that caffein, theo- 
bromin, and the alcoholic beverages (but more es^cially 
brandy, wines, and malt liquors) excite the ffow of tissue 
lymph like the purin and the other products previously- 
mentioned 

How 15 THE Digestive Exudation of Tissue Lvicph 
Produced? 

We are led by the foregoing data to the following con- 
clusions — (i) That the food constituents themselves (pro- 
teids, fats, and carbohydrates) do not possess the power of 
starting the mechanism by which lymph is dispensed to the 
tissues throughout the body (a) That nature, however,, 
associates with our food-stuffs small quantities of certain 
very active substances which bring into play that mechanism, 
though these substances themselves are practically devoid of 
food value, and that man frequently increases this natural 
lymph stimulation by the use of salt and beverages contain- 
ing bodies which also incite the Aow of lymph 

But let us put this matter to the test of experiment. It 
IS possible to arrange a meal containing a fairly larro 
quantity of nutrient elements in such a way that It will 
not react on the circulation at all, and will not induce thw 
Aow of tissue lymph Such a meal consists of three or 
more eggs, a full supply of white bread, boiled rice or 
tapioca, cream, sugar, and cheese, with a tumbler of cold 
water I have taken this meal several times with the feel- 
ing of repletion, and yet it has not produced a rile of blood 
pressure or the slightest Aow of tissue lymph 

In Fig 3 A shows the negative effect of this meal on 
the tissue lymph , B and c Indicate two exudations produced 
by adding two and four grams of aodluoi chlonde to Ibv 
meal , and d li a voluminous lymph wave resulting from the 
addition of a mixture of the following products with two 
grams of salt — uric acid, o 016 gram ; creatin, 0033 
gram, creatinin, Q.033 gram, xanthin, o>oj6 pwm; 
hypoxanthin, 0016 gram, and glycogen, 0048 srm* 
The meal produced a touch more refreshing and auetalJiiop 
effect when the digestive lymph flow was excited by the- 
addition of salt, and more especially by that' of salt 
associated with the physiological products than when taken 
alone. 
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Exercise 

The fundameiiEal effects of exercise on the blood pressure 
may be readily studied In an epitomised form by placing 
the pad of the hsomodynamometer over a small superficial 
artery, like the superficialis vols, and then throwing all 
the muscles Into a state of tension for sixty seconds (the 
arm on which the observation Is made being excluded from 
the contraction) In Fig 4 you observe that the complete 
arterial pressure curve of muscular contraction is made up 
of two elevations, (a) primary and (c) secondary, separated 
by a fall (b) which is just as decidedly below the normal 
pressure as the second rise is above it, Ihe first elevation 
(a) is synchronous with the tension, and the second (c) 
appears after the muscles arc relaxed 

Now these oscillations of the arterial pressure are all 
seen on a larger stale m ordinary exercise, each stage 
being, of course, prolonged in proportion to the duration 
of the exercise The primary rise is invariably followed 
by a gradual fall, even during the continuance of the 
exercise, and by a rapid and decisive fall on its cessation, 
and that fall is succeeded during rest by a second 
rise 

Sir Lauder Brunton and Dr Tunmclifie are, I believe. 


will fall, and lymph will not be exuded But the state of the 
circulation is different in the non^muscular partSi for all 
the blood pressiires (arterial, capillary, and venous), are 
markedly raised during the sustained tension of the mutfQlei. 
Hence the effusion of lymph in the finger On the other 
hand, when the contraction ceases, Che intra-musdilar 
capillary pressure will rise, and lymph will ^then be 
effused into the muscles ihac the muscles when relaxed 
after contraction become full of blood is shown by the work 
of Ludwjg and his pupils, and Sir Lauder Brunton and 
Dr lunnicliffe, who have furnished graphic cvl^bnce of 
the dilatation of the mtra-niuscular arteries which follows 
contraction (op cU ) 

As after fo^ so after exercise the contractlbillty of the 
muscles (as indicated by the tension test) diminishes in pro- 
portion to the amount of lymph effused 

Exercise likewise provides us with snme instructive facta 
as to how tissue-fluid is removed Observation has shown 
that a short muscular contraction of sixty seronds will 
produce two effusions, one during the contraction which 
IS entirely absorbed in sixty seconds, and another which is 
immediately afterwards thrown out, and disappears just as 
quickly, so that in four minutes we have two successive 
effusions which entirely clear up The rapidity with which 
lymph disappears from the tissues in a state 



of rest certainly favours the notion of absorp- 
tion rather than that of transmission along the 
lymphatics Now, experimentation on animals 
has shown that muscular action of some kind 
ia necetaary to ensure a flow of lymph along 
thp lymphatics, so we may conclude that during 
exercise the muscular action will more par- 
ticularly favour that passage for the lymph 

Fatigue 

Observation has shown that the nie in thp 
arterial pressure produced during the con- 
tinuance of exercise becomes less and less pro- 
nounced in proportion 10 the duration of the 
exercise, for example, (he initial increase of 
from 15 to 20 mm gradually subsides until, 
after the lapse of a certain time (which varies 
with the tone of the Individual and with the 
ex tern aj temperature), the arterial pressure 
will not exceed 100 mm Hg, and if the exercise 
IS further continued it will even fall lower, to 
95, 90, or 85 mm This point was also 
observed by Sir Lauder Brunton and Dr 
Tunnicliffe 

Why should the nsp of pressure, normally 
induct by exercise, be effaced or even re- 
placed by a fall when exercise is prolonged? 

Inasmuch as the lymph exudbd during 


Fig 41— The effect nl mu^culir tenilon on Ihe arterial presiure , (a) neo from Ihiuculsr exercise obstructs the contractile pressure ot 

lenijon , (b) fall on reUxiJiR lbs museJH , (c> secondary Hm during rut the muscular fibres on the intra-muscular 


arteries and arterioles, the peripheral resist- 


the only observers who have furnished trustworthy data 
on the blood pressure in man, both during muscular move- 
ment and immediately after its cessation, and Cheir data 
accord with my own ' 

Ihe secondary rise of blood pressure which I have in- 
variably found to supervene during rest after exercise does 
not, however, seem to have been recognised by other 
observers 

Exercise invariably increases the exudation of tissue- 
lymph Inasmuch as it is rapidly absorbed on the cessatiqn 
of exercise, the observation must be made without delay 

How are these effects of exercise "produced? According 
to Ludwig and Gaskell (Ludwig's " Arbeiter,” 1877). 
during a short tetanus the flow from the efferent vein of 
the muscle, after the first spurt of blood, may fall to 
practically nil Therefore we may infer that muscular 
contraction causes partial or temporary occlusion of the 
Intra-muscular Vessels, and that^thls increase of peripheral 
rewstance^ along with reflex cardiac stimulation, will go 
far to explain the rise m the arterial pressure* 

At the same time, the capillary pressure within the muscle 

^ AeaiSrlei on ihe Effect sf Rei ietencs Bssrelees upon the' Clrcularion 
m Man, LaesI and Goianl, ’ br Hir Leuder BrnniDA ned F W TunnlctlSbi 
M.D (Srit Mid. /s«ni . October 16. 1B97 ) ^ 
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ance caused by exercise will be reduced, and the arterial 
pressure will gradually fall In fatigue, no amount of 
Will exerted over the muscles can raise the arterial pressure 
at all ; the muscles, though capable Of ordinary contrac- 
tion, become, as it were, Jymph-log^d But massage 
quickly disperses the lymph, and the contractibility is re- 
stored Human instinct, without knowing the "why," 
practised what Is now taught by physiologicai inquiry. We 
read in the " Odyssey ” how the women rubbed and kneaded 
their weary heroes returned from battle, and thus Invigor- 
ated them, and we know that from tune immemorial rubbing 
was the sovereign remedy for fatigue 
The physiology of fatigue Inclu^leS another Important 
factor, namely, diminished gravity control over the blood 
presSLre The outcome of exercise is the production of 
hypotonia in the vaso-motor mechanism, which is the central 
fact, ad It were, of fatigue 
. , o ^ Rbbt 

Durmg rest after exercise there is developed a steady 
and persistent rise of the blood pressures ahd a correspond- 
ia|r effusion of lymph, and thOpj^olume and duration of this 
sdihhd outflow of lymph are always proportionate to the 
Vaso-dllator or reducing effect of exercise The physio- 
logical Intent of It le to repair and" recharge the muscles, 
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for ftfMr the lymph is absorbed tfie contractlbillty is 
alwjiiyF found to be restored How ^re the muscles 
*'rilUg^utomatically renovated without food? It seems 
probable that the reparative lytoh.^udatiOn which 
exercise is produced bj^ the a^efeicy of chemical 
^pup^nces f^encratcd by muscular cdntrdchon, just as the 
digest ive.4ymph flow is caused by exogenous lymphagog-ues 
^rpptin and lactate of ammonium produce the double curve 
of arterial pressure induced by exercise and rest 

^ i Sleep. 

A large volume of lymph (not less than ao per cent ) is 
exuded into the somatic tissues during sleep 

In sleep the arterial pressure falls very low (from 78 to 
82 mill Hg) and the venous pressure rises to a high point 
(40 to 511 mm Hg) There is complete physiological vaso- 
miitor relaxation, consequently the veins not only of the 
somatic, but of the splancnnic area are filled with blood 1 he 
splanchnic stasis is shown by the fart that when a weight 
(k shot bag of 14 lb ) is 


with It a cheque for payment , the banker therefore la 
compelled to reimburse at the same time that he receives, 
so that the balance is kept fairly uniform 

In normal subjects each efTusioD of tissue-lymph ip inter* 
mittent, rising out of and subsiding into an apparently 
lymph-free state of the tissues when the capillary blood- 
pressure (as indicated by the venous pressure) touches its 
minimum point. Probably at such times some trace of 
tissue fluid Is actually present, but insufficient to be made 
apparent by the ordinary use of the differential test 

[Some practical deductions were here drawn, and new 
remedies suggested by the inquiry were described ] 

There is much more work to be done, but meanwhile let 
me summarise a few provisional conclusions — 

(1) Tissue-lymph is intermittently elTused, for example, 
after the ingestion of food, during exercise, rest after 
exercise, and during sleep 

(2) The rapid effusion and removal of it in states of rest 
suggest the existence of a circulation between Che blood 
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5pccinc oum 

df BLOOD 


imupi 


applied to the abdomen, the ^ 

arterial pressure is raised at CORPUXLES .WCIFlf CMVm 

once from 80 to 100 mm .ig CMM RRONT 

In a few minutes, however, r^annoo / inA 

when the subject is fully 106 

awake, the arterial pressure ^300000 I 

nsap to 95 mm Hg or so, the 5200000 104 

venous pressure falls to 15 or & 1 00 000 102 

so mm H^, the shot bag no 5000000 ' 100 

longer raises the arterial 4900000 96 

ptwsure. Biwl the eflui^d 4BQ000O 96 

lymph of sleep, having be- ^ 

come absorbed, is no longer 

apparent 4600000 I, 92 

What is nature's intent m 

.iJthus SUDPlving the tissues so 5 — SchemB Bfaowing (a a) oxudalion of Ivmpb conviyiti^ proieidH and lalti to the U<iiiicb buJ (bo) sbBorption 

liberally With lymph during of tiuu. flunf conismmB .olubl. wait* and »lu 


liberally with lymph during 
our sleeping hours? The 

answer admits of no doubt — restoration , nnd how true to 
fact Is the old proverb, "He who sleeps, dines"' For 
during sleep nature provides the maximum amount of 
tissue-lymph, which we only obtain intermittently after 
meals Can this be proved? Ihe answer is provided by 
the tension test 

IDr. Oliver here epitomised the resuUs a night and 
morning record, demonstrating in figures the restorative 
penver of sleep.] 

[The effects of gases (oxygen, carbonic acid, sulphurous 
acid, sulphuretted hydrogen, and the atmosphere of sewers), 
of gravitation, of temperature, and of internal secretion 
(supra-renaf, thyroid) on the tissue-lymph circulation were 
nescribed, and the vexed question as to whether tissur-lymph 
Is a secretion or a pressure product was discubsed ] 

Is there an interniedtary circulation ? — The rapid removal 
of lymph from the tissues when the muscles are at rest, for 
example, after rxenisr and on awaking from sleep, suggests 
absorption rather than ti ansmission by the lymphatics 
Therefore 1 think there is evident e in support of a circula- 
tion of fluid independent of Che lymphatic circulation, 
though controlled by the capillary circulation, of which it 
may be said to be an extension 

There is not time to discuss the forces involved The 
be^t account of them, as at present known, is that given 
by Prof Starling, of University College, than whom no 
one has done more valuable work in support of Ludwig’s 
pressure theory (Schafer’s " Text-book of Physiology," 
vol 1 .) Ludwig pointed out that the prime factors in the 
effusion of lymph are filtration and diffusion. My observ- 
ations refer only to filtration, and they suggest such a 
scheme of the intermediary circulation as is represented 
lit Fig, 5, which shows the mcLhanl<ii]i, as it were, for the 
supply of pabulum to the tissues fxA) and for the removal 
of soluble waste from them (an) The view there 
represented explains why the ingestiOn of food restores 
ihe tissues at once, and long before the food itself 
can be assimilated Into the blood The exhausted tissues 
have not, therefore, to remain unsupplied until the food 
becomes part of the common store of j^abulum, which the 
blood keeps ready for distribution Each supply of food 
may be viewed us a deposit paid to our banking account, 
but it is not merely a deposit, for nature combines 
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and the tissue spaces — a circulation independent of the 
lymphatic circulation. 

(3) The apparent physiological intrnt of the effusion is 
reparative, and that of its absorption to aid the removal of 
tissue waste 

(4) Uy studying the conditions whirh increase or decrease 
lymph elTusion, we ought to gain a clearer insight as to how 
to control derangements of nutrition and metabolism 

VNIVERSITY AND EDUCATIONAL 

intelligence, 

Mr HuDbRi M Turnduli, Magdalen College, Oxford, 
has been elected to a Radcliffe travelling fellowship for 
three years 

The Rede lecture at Cambridge will be delivered on 
June u by Dr J A Ewing, F R S , upon " The Structure 
of Metals " 

Dr F G DonnaNj lecturer In chemistry in the Royal 
College of Scienie, Dublin, has been elected to the chair 
of physical chemistry recently founded by Sir John T 
Brunner in the University of Liverpool 

The British Medical Journal states that the new medical 
laboratory of the University of Pennsylvania is to be opened 
on June 30 Exclusive of site and equipment, the building 
has cost nearly 140,000/ Jt is the firtt of n group of 
buildings it is proposed to erect, which when completed 
will, It is hoped, form the largest system of buildings 
devoted to the teaching of medicine in the world 

As a general result of the various movements in recent 
years to establish a centre of veterinary education In Liver- 
pool, it has been arranged, we learn from the TimSs, that 
Prof Williams, of the New Veterinary College. Edinburgh, 
shall transfer his teaching centre to Liverpool and take 
up the professorship of veterinary medicine and surgery 
offered by the Institute of Comparative Pathology, and 
shall act as principal or dean of the veterinary achooL 
Prof, Williams will be placed upon the same footing M 
professor^ in the university, and the cost of the profesaor- 
ship has been pHvately guaranteed for a period of years. 
In accordance with a scheme drawn up five years ago bf 
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the profeH4ors of patholoiry, physiology, zoology, and 
botany, veterinary students will be taught m their re*ipective 
laboratunes, and will enjoy, without increase of fees, all 
the facilities possessed by medical and science studont<> 
They will, in addition, have the advantage of the Iropiial 
Medicine, Cancer Researih, and Comparative Pathology 
Schools This arrangenipnt will provide for the suentint. 
training of the vetennary ^itudent upon a scale equal to that 
of the medical student 

At the concluding meeting of the session 1903-4 of the 
Architectural Association, Mr A E Munby read a paper 
on the value of science in an architectural curriculum, in 
which he urged that science should receive more attention 
fiom architectural students He mentioned some interest- 
ing particulars as to the number of hours per week devoted 
to science by students studying 111 arLhitectui al courses m 
the great technical schools of the world lo give a few 
examples, Mr Munby stated that the architectural student 
at McGill University 
devotes 7 g hours a 
week to science 
(lasses, at Uni* 
verSitv College, 

London, 6 S , at 
Glasgow Technical 
College, S 3 , at the 
University of 
Illinois, 49 , and at 
the Techmschen 
Hochschule, 2 5 To 
conclude his paper, 

Mr Munby made 
suggestions as to 
the subjects of 
science an archi- 
tectural student 
should study at the 
outset of his career 
These should in- 
clude, he thought, 
a general experi- 
mental course on 
physics, including 
laboratory work , a 
similar course deal- 
ing with the ele- 
ments of inorganic 
chemistry , and a 
short course out- 
lining the principles 
of geology and deal- 
ing With the strati- 
graphical arrange- 
ment of rocks and 
with petrology The 
whole of this work might be undertaken by a person of 
average intelligence at the age of, say sixteen, and com- 
pleted in one year with some twelve hours’ teaching per 
week 

In connection with the recent opening' of the now build- 
ings, extending the South-Western Polytechnic at CheUeu, 
the heads of the electrical and mechanical engineering de- 
partments have prepared a pamphlet describing the aims 
and equipments of their respective laboratories In these 
laboratories two cla<ises of students receive instruilmn, viz 
those who attend the engineering day courses and those 
who form the evening classes The s^ndard of the courses 
extends far enough to include prepara'tion for the engineer- 
ing degree of the University of London, and attention is 
given to the requirements of landidates for the associate 
membership of the Institution of Civil Engineers But no 
particular syllabus is followed, and students are able easily, 
If necessary, to take other public examinations in engineer- 
ing. So for as funds have permuted, an attempt haa been 
made to provide in the mechanical engineering laboratory 
more than one type of sdme pieces pf apparatus, in the 
belief that the range of experience thut gained by a student 
la of VaJue, while auch a variety enables a number of 
students to be less thickly distributed over the apparatus 
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Manv^bf the larger pieces of apparatus have Itbt been 
specially designed for experimental purposes, fifyt are 
ordinary standard commercial machines which ha\ 7 b l^een 
fitted with the nrcpssarv ine.isurlng appliances by students' 
and Ihe workshop lo^tructor The i.le(triial engindWin^ 
laborarorips are divided into three pniuipal rooms-^the 
large laboratory where the testing of electrical instruiti^Hj^s, 
and the measurement of eleLtrical quantities are carnra 
out the dynamo room where the experiments and investi- 
gations on dynamos and molors are conducted, and (he 
“ iidvunied " laboruLory where the stand.ird instruments 
are kept and used for calibrating (he instrumerf^S used in 
evperi mental work, and wherr the mure advanced alter- 
cating ind polyphase current e\perinieiits are made In 
addition to these rooms, there are two moms fitted up for 
photumetni tests on irKondrstenl md Hn lamps re- 
spectively 'I here is also a large w'lnng iihup for instruL- 
tion in prnclKul wiring and jointing, and tw'o workshops 
for repairing and making appuraUis foi the electi ical labor- 


^ SOCIETIES AND ACADEMIES. 

London 

Royal Society, April 2S— "The EflTecls of Changes of 
Temperature on the Modulus of Torsional Rigidity of Metal 
Wirrt*" By Dr Frank Horton. 

Ao account of some experiments^ performed at the Caven- 
dish Laboratory with the view of ascertaining as accunitelv 
aqcjKiBiiible the manner in whrek^the modulus of torsional 
rigidity vanes wuh the temperature The melaU experi- 
mented on were copprr, iron, p|atinuni, gold, silver. 



Fic I - Main Lighllng Plani of the South Weslern Polyuchiiic 


atones There are in all six steam engines specially fitted 
up for experimental work Recentlv, when the eleclni. 
lighting plant had tn be duplicated, advantage was taken 
of the opportunity fpr fitting the new eiigmes with measur- 
ing appliances, so that experiments tould be earned out 
on them whenever desired The plant available permilB nf 
the setting aside of tirher of the new engines for experi- 
ment, or the unit experimented upon c-m be made tn provide 
electrical energy for lighting the building (I*ig i) The 
pamphlet contains a full deiivription, with illuvirations, of 
all the more important pieces of app ir.ilus in both depart- 
ments of engineering 

j 
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•luminiiinii tin, lead, cadmium, all chemically pure, and 
m\90 specimens of coniinerclal copper and of steeL pianoforte 
vrifo. A dynamical method of expen men ling* was em* 
plbved, the torsional oscillations of the wire under test 
Deifig timed by a method of coincidences capable of great 
exactness The method of coincidences is usually only 
applied to the comparison of two nearly equal times, but 
iV IB shown to be equally applicable to any two periods, even 
if they are quite different Observations were made, in 
general, at five temperatures, viz at the temperature of 
tho room, about 16" C , at 35® C , 55" C , 75“ C and 
100° C , and also in some cases at ia6" C., the higher 
temperatures being obtained by usin^ the vapours of various 
liquids boiling under atmospheric pressure The co- 
efTicients of expansion of the wires used (which are required 
in order to compare observations at different temperatures) 
were determined by means of tho measuring bench in the 
physical laboratory of the University of Birmingham 
The internal viscosities of the wires, and the effect of in- 
creased amplitude of vibration, were also investigated The 
main observations for the ngidity determinations were ail 
taken at an average amplitude 01 fourteen minutes 
The following is a summary of the principal results — 

(1) In all the mateiials examined, with the exception of 
pure copper and of steel, the modulus of rigidity at one 
temperature I9 not constant, but increases as time goes on, 

(а) The diminution of the modulus Of rigidity per degree 
rise of temperature between 10° C and 100° C is constant 
for pure copper and for steel, but not for any of the other 
mateiisJa examined, 

(3) In general, the effect of hrating to a high tempera- 
ture Is to increase the value of the rigidity modulus at 
lower temperatures 

(4) The internal viscosity of all the metals examined, with 
the exceptions of soft Iron and steel, increases with the 
temperature The internal viscosity of soft iron decreases 
rapidly with rise of temperature, and reaches a minimum 
viflue at about 100° C Ihere is a slight deciease also in 
the case of steel. 

(j) Repeated heating and continued oscillation through 
sftiall amplitudes decrease the internal friction 

(б) Both the Internal friction and the period of torsional 
vibration Increase with the amplitude of oscillation 

(7) Vibration through a large amplitude considerably 
alters both the logarithmic decrement and period of 
oscillation at smaller amplitudes 

(ft) The internal viscosity of a well annealed wire 
suspended and left to itself gradually decreases 
“ On the Sparking Distance between Electrically Charged 
Surfaces " By Dr P E OIiaw. 

Recent Investigation (1901) on this subject has been made 
by R. F, Earhart, who used voltages from 1000 to 38, the 
eorreepondlng distances being from roo microns to \ micron 
In the present paper the voltages range from 150 to 
<1, and the distances of discharge from i micron to 
1/500 micron. The Instrument used to measure these 
small distances is the electric micrometer, which works on 
the principle of electric touch, and is therefore specially 
suitable to measurements of this kind 
The relation between voltage and sparking distance is 
found to be linear, and direct from the origin , hence it is 
evident that there is no change in dielectric strength m 
any film or films existing on the surfaces of the solid bodies 
used at the points of discharge Since i volt or there- 
ahduts is so frequently employed in electric circuits, there 
l| Bipedal interest in knowing the sparking distance for 
Chit vqltage, it is about i/ioo micron, and unless sufEcient 
prBBiuve Is uBed to squeeze Out dust or films until the metal 
Burf^oea approach to this distance, no current can pass 
Tlia lwt> surfaces used for discharge are a bead and a 
plane, generally of polished indlo-platmum The pressure 
used IB atmospheric* In working with such minute 
dietancea care must be taken to exclude extraneous vibra- 
tions, and the surfaces must be re-polished after every dis- 
charge except when the voltages are less than id. In 
every case the discharge Is observed by a telephone suitably 
shunted 

Qfdlogleal Society, April 37.— Dr, J E. Marr, FRS,, 
preaident, In the chaJr — On a new species of Eoacorpius 
from tho Upper CarhoDlferous rocks of Lancashire - 
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W MMwIn and W H Sutelllfo* The spedmen deecrlbed 
was found in an ironstone-nodule occurring on a fatiiy 
well marked horizon, about 135 feet above the Royley Mine* 
(or Arley Mine) coal-seam, at Sparth Bottoms, south-west 
of Rochdale Town Hall The nodules occur in a bailMl of 
blue shale, in which are well preserved remains of Carhoitt-^ 
cola acuta, ferns, Calamaria, Presiwtehta rotundata, and 
Bsflinuruj belluluj The animal Is well represented by both 
the intaglio and relievo impressions , these, however, only 
show its dorsal aspect The specimen Is referred to a new 
species Dr Peach Is of opinion that the ancient species 
visited the sea-shore in search of the e^gs of invertebrates, 
and the association of this new scorpion with king-crabs 
at Sparth Bottoms is in favour of this view — The genesis 
of the gold-deposits of Barkerville (British Columbia) and 
the vicinity A J R Atkin. The gold-bearing area of 
Cariboo Is roughly confined, within a radius of 20 miles 
of Barkerville, to the band of crystalline rocks known as 
the Cariboo schists, generally assigned to the Lower 
Palasozoic group The veins follow the strike but not the 
dip of the rocks , the gangue is similar to that associated 
with the nuggets in the placers While all the reefs carry 
gold, none have been found rich enough to account for the 
placer-gold The placer-gold has probably been derived 
from the enriched outcrops of the veins which once existed 
above water-level Such enrichment is due to the leaching 
out of pyrites leaving the less soluble gold in lighter quartz, 
and to actual enrichment by precipitation, While the en- 
riched zone was being formed, the weathering of the surface 
kept removing the leached outcrop, and constantly exposing 
fresh surfaces to atmospheric influences To the weather- 
ing of these outcrops the rich placers are attributed The 
denudation of the reefs and the deposition of ^old in the 
gravels appear to have taken place in Tertiary times 

Zoological Society, May 3 ^Mr G A Bnulenaer, F.R S., 
vice-president, in the chair — Mr Oldfield Thomu, F R.S , 
read a paper on the osteology and systematic position of 
the rare Malagasy bat Myaopoda aurita — Mr F E. 
■•ddArdi FRS, read a third of a series of pa^re on the 
anatomy of the Lacertilia, which dealt with points in the 
vascular system of chanisleon and other lizards — A com- 
munication was read from Mr A D Immo containing 
notes on the gill-rakers of the ganoid fish Polyodon — Dr 
W G nidowood read a paper on the cranial osteology of 
the fishes of the families Elopids and Albulids, with re- 
marks on the morphology of the skull in the lower teleostean 
fishes generally 

BDlomological Society, May 4 — rrof. E B Pnulion, 
FRS, president, In the chair — ^Mr W J Kayo exhibited 
a piece of the plant Eu^alorium muLrophyllum from 
British Guiana, attractive to Lycorea, Melinoea and 
MpchanltiB apccieB of that region, and a remarkable larva? 
like twig of birch. The resemblance was so complete that 
even the head, the segments, the appressed legs and the 
anal claspers appeared to be represented It hod been found 
on Oxshott Heath while searching for larvx of Geometra 
paptUonaria He also exhibited on behalf of Mr C P. 
Pickett a pupa of Rumta crataegata which had spun up 
in an empty pupa case of Pierij orariicac The latter was 
on the roof of a breeding-cage, and the geometrid larva 
had completely crept inside to spin its cocoon — Mr J E. 
Collin exhibited Coreihra obseurtpas, v d Wolf 
(?^C fusca, SCaeg.), a little known species of the genus, 
and new to the British list, which he had found in some 
numbers at Newmarket — Mr G T Porritt exhibited a 
living larva of Agrotu ashworthu, of which species he had 
found considerable numbers on one of the mountains of 
Carnarvonshire during the last week in April —Commander 
J* J Wnikori R N , exhibited a gall sent him by Mr Harold 
S. Mort, identified by Mr Froggart as Brachycalu duplaK„ 
Schrader, and found at Wentworth Falls, Blue Mountains, 
N.S W , where it was by no means common. -Mr. G H* 
VorrsUI exhibited three specimens from the Hope collection 
at Oxford of Naoitamiu cothurnatus, Melg , an Afllid not 
previously retorded m British They were taken near 
Oxford by Mr W.’^'^olland He also stated that the 
Anthrax exhibited last meeting on behalf of Mr 

R. G Bradley was Ai ikeumdata, Moig , a species recorded 
before, but not observed for more than fifty yeara past^-*- 
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Tile PMeMMt exhibited a Long^corn beetle captured near 
ICelvefii, Natdl, by Mr C N. Barker, together with a large 
Brecon from the aame locality, to which, on the wing, it 
ihowed a cloaa auperficial reaemblance — ^Mr H J Turner 
exhibited living larvs and cases of several species of the 
lepldopterous genus Coleophora, and contributed notes on 
them.-^Dr A Jeffens Turner communicated a paper en- 
titled ** A Class! Acatlon of the Australian Lymantnads ” 
^Dr. F A Dlnny read a paper by Major Neville Manders, 
R.A M C , entitled Some Breeding Experiments on 
Calo^riZia pytanthi, and Notes on the Migration of Butter- 
flies in Ceylon." 

Chamloal Society, May 5 —Prof W A Tilden, F R S , 
president, in the chair — ^The following papers were read — 
The slow combustion of ethane W. A Benu and W E 
Btooklnga. The hydrocarbon is first oxidised to acet- 
aldehyde, the latter then passes into formaldehyde, and this 
is eventually oxidised to carbon dioxide, carbon monoxide 
and steam — ^The action of radium rays on the halides of 
the alkali metals, and analogous effects produced by heat 
W Aekrovdp The y-rays from radium bromide produced 
no colour change with lithium chloride, but with sodium, 
potassium, rubidium and cesium chlorides produced yellow, 
violet, bluish-green and green transitory colorations re- 
spectively These changes are analogous to the thermal 
effects produced in other substances, and are probably like 
these purely physical — ^The muturotation of glucose and 
galactose. Solubility as a means of determining the pro- 
portions of dynamic isomerides in equilibrium T M 
Lowrif. The author has applied the method already used 
in the case of ff-bromonitrocamphor to these sugars, and 
finds that the stereoisomendes are approximately equally 
stable, and are present in about equal proportions In solu- 
tions — A study of the substitution products of ar-Cetrahydro- 
a-naphthylamlne 4-Bromotetrahydro-a-naph thy lamina and 

af-tetrahydro-a-naphthylamine-4-sulphonic acid . G T 
MwngBiii Miss F M G Mloklothwnlt and H B WlnBold. 
— Studies in the tetrahydronaphthylamine senes, part il., 
halogen derivatives of ar-tetrahydro-A-naphthylamlne , part 
111 , reaction between ar-tetrahydro-A-naphthylamine and 
formaldehyde C Smith. A description of the derivatives 
obtained in these reactions — ^The resin acids of the 
Conifere, part 1 , the constitution of abietic add T H. 
■katvHlwHf and G Basloy. A description of the various 
decomposition products of abietic acid is given ; a study of 
these led the authors to the conchision that this resin acid 
Is a decahydroretenecarboxyllc acid, and they suggest that 
in retene the methyl and uopropyl groups occupy a meta 
position relatively to each other — ^Additive products of 
benzylldeneanlllne with ethyl acetoacetate and ethyl methyl- 
BcetoBoetaCe F E Pranela and Miss M Taylor. These 
additive products are shown to exist in one form only — 
Studies on ethyl carboxyglutarate, part 1 , action of acids 
on ethyl sodiocarboxyglutarate O Bllbarrad and T H. 
■aotorflald. — Studies on optically active carbimldea, part 
1 A, Novlllo and K H Blekard. — ^The comparison of 
the rotation values of methyl, ethyl and n-propyl tartrates 
at different temperatures T H Pattoroon. It is shown 
that a connection between the rotation values of these esters 
may be traced when the comparison is made at correspond- 
ing temperatures — Note on the action of hydrogen sulphide 
on formaldehyde and acetaldehyde solutions J Drugman 
and vi/ E Btoekinva. A description of a number of 
complex thlo-denvatlves obtained In these reactions — ^The 
viscosity of liquid mixtures A E Dunats^n. The effects 
of the chemical affinity, molecular aggregation, and to soike 
extent of the chemical constitution of the constituents on 
the vlacoucies of liquid mixtures ar^'-discussed — ^The con- 
version of uopropyl alcohol into uopropyl ether by 
sulphuric acid ’ F. Bouttiartfaii. In opposition to the ex- 
panenca of previous Investigators, the author has obtained 
a small yield of uopropyl ether by this reaction 

Royal Aatrononfcal Society, May 13 —Prof. H H. 
Turner, F R,S , president, in the chair — ^The secretary gave 
an acoouni of a paper by Dr. Downing on, the definitive 
places of the standard stars for tHUk northern zones of the 
AstronoraiSche GeieUschaft, and nWol two papers by Mr 
Sowoli on thb moon’s errorp In loi^jtlude —A brief account 
wne ^hrentof a second senes of double star measures by 
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the Rev. T E Bapln. — The Aatronomar Roysti read a 
paper on the new Greenwich micrometer for measurement 
of photographs of Eros As the measures were required 
for determination of the solar parallax, a greater degree 
of accuracy was necessary than for the Astrographic Chart 
A new instrument was therefore constructed, on the lines 
of Mr Hinks’s Cambridge measuring machine, and the 
results obtained with it were extremely satisfactory, the 
measures being remarkably accordant The micrometer 
was described and illustrated by photographs shown on the 
screen — Mr PrBnklln-Adams read a paper on his photo- 
graphic chart of the heavens, to Argelander’s scale 
i° = 2o mm After much prehminiiry work and an extended 
senes of experiments, a lo-inch photographic lens was made 
by Messrs Cooke and Sons from designs by Mr Dennis 
Taylor, and this was provided With a specially constructed 
mount of the English form, with two guiding telescopes 
instead of one, and various other improvements The 
instrument was taken to the Cape in June, 1903, and by 
the kindness of Sir D Gill was erected in the grounds of 
the observatory Ihe work of photographing the southern 
heavens on 115 plates, each 15 inches square, with two 
hours’ exposure, was practically completed, as well as a 
set with triple exposures, and another taken with a 6-inch 
lens The star images were very good, even towards the 
edge of the plates, the lenses having proved extremely 
satisfactory, and the driving arrangements specially good 
Photographs of the insti-ument and specimens of the plates 
were shown on the screen — Mr BollBmy gave an account 
of his paper on a new cluster in Cygnus, and other papers 
were taken as read 

Paris 

Academy of Sciencea, May 16 — M Mascart in the cheir — 
The president announced to the Academy the loss by death 
of M Marey, member of the section of medicine and 
surgery, and of M Sarrau, member of the section of 
mechanics The death of Prof Williamson, correspondent 
for the section of chemistry, was also announced — ^The 
cooling power of a feebly conducting fluid current on a 
body limited in every direction J BouaalriMa. — On the 
electrolysis of calcium chloride H Molaemn. A reply to 
some criticisms of M Bullier with reference to a claim for 
priority — ^'fhe effect of small oscillations of temperature 
on a system affected by hysteresis and viscosity P. Dvliam. 
Small oscillations of external action and of temperature 
have no appreciable influence on the transformation of a 
system when the coefficient of viscosity of this system is 
large with respect to the amplitudd of the oscillations — 
Researches relative to the resistance of the air made by 
means of a new apparatus called the dynamometric balance ' 
Ch. Ranard. Two different forms of apparatus are de- 
scribed, the simple balance, which permits pf the .calibration 
of wind vanes for dynamometers, and the double balance, 
specially employed in the study of helices Ihree illustra- 
tions are given, — On the function of the n-rays in causing 
changes of visibility in feebly illuminated surfaces ' Jean 
BaAquaral. The conclusion Is drawn from the experi- 
ments described that the change in the distinctness and 
luminosity of feebly Jifthted surfaces submitted to the action 
of the n-rays is probably to be attributed, at least In ^eat 
part, to a variation in the seasitiveness of the vision arising 
from the n-rays directed on the Burfiices, and not to an 
appreciable variation in the light emitted — ^The explanation 
of some colour phenomena showi^ by a tube containing 
rarefied gas H RoliBt. — On the microscopic state of the 
poles and the discharge spectra B ■slnltla.—On the 
density of aqueous saline solutions considered as an additive 
property of the ions, and on the existence of some hydrated 
ions P Valllant. — A naw method ior the exact determin- 
ation of the molecular weights of the permanent gases ; the 
atomte weights of carbon, hydrogen and nitrogen Ph. A 
Ouga. The author, wilb M Fnderich, has previously 
established that the van der Waals equation leads to the 
relation Viii(i+a)(i — where V„ represents a gram- 
mol^ii|e at o” C and under the pressure of one atmosphere, 
a and 0 the two constants of thA- equation of fluids with 
respect to unit volume, and R the gas constant In the 
pjment paper R Is replaced By applying this 

nffatlon to the experimental results of Leduc, Morley and 
Rayleigh, 'the values of the atomic -weights of hydrogen. 
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Carbon and nitrogen are determined For the last named 
element the mean value is 14004, as against the figure of 
140^7 of $tas — On the preparation and properties of hypo- 
phosphoroui acid > C MArlOi Two methods are given, 
starting from the barium and sodium sails respectively, 
both of which vleld a pure crystalline add pf melting point 
3{]5, .The decomposition by heat was also studied, and the 
equation ordinarily actepted for this change shown to be 
erroneous ^On a crystallised chromnus tartrate Ci 
— Colouring matters derived from tnphenylmethane 
Charles Lauth. — ihe preparation of the a-/ 9 -ketonic esters 
L, Beuv«nult and A Wahl. A study of the reattion 
between nitrogen peroxide and ethyl jsonitrosoacetoacetaie 
— Ihe action of phosphorus trichloride and some primary 
cyclic amines at the boiling point , the reduction of the 
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the existence of medullary centres, and even to gain sonic. 
Idea of their degree of activity — On the presence of geminal 
nuclei in th^ cells of certain tissues of the guinea pig 
Maurice Pa^Mt* — ^^ight, food, and chlorophyll as modify- 
ing factors^ in the development of Amphibia Georges 
Bohni— On a mode of bacterial extraction of spring and 
river water tfy means of flne sand P MlRyal and H 
Mouohat. 
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SIR WILLIAM FLOWER, 

Sir Wtlham Henry Flower, JT.C B., ^ a Personal 

Memotf, By C. J, Cornish. Pp. xi + a74; iJlus- 
trated* (London Macmillan and Co . Ltd , 1904.) 
Pnce 8 j, 6 d net. 

AT the life of a man of the social and scientific 
position of the late director of the natural 
history branch of the British Museum should be 
written, and written, moreover, by a master of popular 
literature, will, we think, be admitted on all hands, 
and in tendering a hearty welcome to this record of 
a distinguished career and a fine character, we trust 
we shall be expressing the views of no inconsiderable 
sechon of the public, and of all our readers. Mr. 
Cornish, whose name needs no introduction of ours to 
the reading public, has been fortunate in securing the 
oooperahon of several members of the late Sir 
William’s family in the compilation of the memoir 
before us, so that all the details with regard to early 
life and family history may be accepted as thoroughly 
authentic, The first two chapters, dealing with the 
period ending with the return from the Crimea, are, 
indeed, written by Mr Victor Flower, Sir William’s 
youngest son, while the final chapter of the biography, 
describing the closing scenes, is from the pen of tus 
widow, Lady Flower Nor is this by any means all 
in the way of contributions by members of the family 
to the biography, for the eldest daughter of Sir 
William, Mrs. Shann, takes the public into her con- 
fidence with regard to family life in the well known 
house adjapent to the Museum of the Royal College 
of Surgeons, while another daughter, Mrs Biddulph, 
communicates a note on the summer holidays of the 
Flower family in early days No critic can therefore 
complain of any lack of breadth in the lines upon 
which the biography has been drawn up, we have, 
indeed, not only the life-history of the central figure, 
but a large amount of information with regard to the 
family generally. 

The memoir, as the author says in his preface, Is 
essentially a personal one, and does not in any way 
claim to give an account of Sir William’s scientific 
work, which must remain for a future biographer 
Although the biography of a saentijfic man in which 
there IS no detailed reference to, or criticism of, the 
work from which he gained his reputation remmds us 
of the well known saying in regard to the play of 
“ Hamlet,*' yet, if we may judge from what little he 
has attempted in this line, Mr. Comiah has been, 
decidedly well advised in confining tdmself in the main 
to the personal aspect of his subj'ect. When, for 
instance, he sprays even such a short distance away 
from this track as to compile a list of Sir William’s 
scientific papers, he displays a lamentable carelessness 
and a lack of knowMge of both the principles of 
bibliography said of zoological nomenclature. The 
want of apcuracy in matters of,tbiB nature is indeed 
displayed even on the dtlo^page of his monolr, where 
we find Sir William describ^ as presiitent Of the Rqyal 
Zoological Society 
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To justify our assertion as to the want of care dis- 
played in the compilation of the list of scientific papers 
and books given in one of the appendices,^ we need 
only refer, in the first place, to the following " mis- 
prints," as we suppose they must be euphemistically 
termed On p 252 We have, for instance, Hylobatus 
for Hylohates, syndactilis for syndactylus, and javenicus 
for javanicus On the following page, and elsewhere, 
we find Physalius for Physalus, on p. 254 geoffrensis 
for geoffroyensis, and on p. 256 Hehtherium for f/oh- 
ihertum and arnuschi for arnuxt Nor are such errors 
confined to the appendix, for in the text (which Is 
wholly the author’s) we find on p, 121 Etteridge for 
Etheridge, and on p 175 Hyperodon for Hyperdodon, 
In the case of the bibliography, at any rate, such errors 
(at which no one would have been more annoyed than 
Flower, who was the very spirit of accuracy m such 
matters) might have been easily detected by checking 
the list with the Royal Society’s "Catalogue o.' 
Scientific Papers.’’ 

Nor is this all, for we find want of uniformity in 
regard to the references to the serials in which the 
papers onginally appeared. For instance, we have on 
P> 257 /ourn Anth. Inst and on p 258 Anthropol Inst 
Journ , while on the latter page we find Zool Soc 
Proc, as the equivalent of Zool Soc Proc, London on 
p 260. Again, we should much like to know the 
meaning, so far as the Roman numerals are concerhed, 
of the following entries on the page last mentioned, 
viz " Zool. Soc. Proc London, 1884, cxi. p. 417," and 
" Zool Soc Proc London, 1884, xi p 206 " 

Reverting to the book itself, we find the fourth and 
fifth chapters devoted to the period during which 
Flower was officially connected with the Museum of 
the Royal College of Surgeons. Here the author re- 
cords the energetic manner in which Flower set himself 
to work to render the museum more useful to students, 
and the inventions he devised for the better display or 
more convenient handling of the specimens exhibited 
Family life during this penod forms the subject of 
chapter vi , while m the following chapter* we are 
introduced to some of Sir William's personal friends, 
among whom were Dean Stanley, Prof Huxley, and the 
late Duke of Argyll Chapters ix to xiii treat of the 
second portion of Sir W'llliam’s official career, during 
which he was head of the mpseum in the Cromwell 
Road. Here, in the mam, the author records very 
fairly the changes and improvenients introduced 
gradually and tactfully during Flower’s administra- 
bon, dwelling * especially on the installation of the 
" index museum ’’ and the other contents of the central 
hall, and also directing attention to the better 
manner of displaying specimens introduced under the 
new regime We fail, however,* to understand the 
meanmg of the sentence on p 149, m which it is 
recorded that 

" In 1898 the rearrangements of the mammals on 
FlowOr's system were nearly completed for the classes 
Chirpptera (bats), Edentata, and Pnmates " 

As a matter of fact, the provisional arrangement of 
alL^Jffie orders (not classes) haf been by that bme com- 

1 Tbe liH 11 BUtad u have been CDmpUed by Ur Victor Flower, but ih* 
aathbr MSRt brtield nepoDiible Ibr lie ineccuriciei 
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pl«ted (so far as anything: in a museum can be said 
to be complete), while the Edentata, which was one 
of the first groups taken in hand, had been arranged 
at least a couple of years previously 
Limitations of space forbid fuller notice, and we 
may conclude by mentioning that while special 
chapters are devoted to his favourite subjects, anthro- 
pology and cetaceans, the three final chapters deal 
with the later and closing scenes of Sir William's life 
Of four excellent portraits, those taken in his later 
years serve to remind old friends of Flower's striking 
personality Bearing in mind the limitations already 
mentioned, the author is decidedly to be congratulated 
on the attractive manner in which he has laid before 
the public the main features of a very interesting and 
highly successful scientific career R L 


THE IDENTIFICATION OF ORGANIC 
COMPOUNDS 

A Method fot the Identification of Pure Organic Com- 
pounds Vol i, By S P Mulliken, Ph D Pp 
xii + 364 (New York John Wiley and Sons, 

London , Chapman and Hall, Ltd , 1904 ) Price 
aij. net. 

T his is the first of a series of volumes which are 
intended to facilitate the identification of organic 
substances The scheme commonly, though not 
Invariably, adopted by organic chemists in tins con- 
nection 15 to determine the molecular formula of the 
compound under investigation, and then to refer to 
Richter’s Lexicon,” in which all known organic] 
compounds are tabulated according to their molecular 
formulae Further agreement is established by a com- 
parison of physical and chemucal properties The 
author considers that the difficult technique of conduct- 
ing an ultimate organic analysis, upon which the 
above system mainly depends, ” is fully mastered only 
by long practice,” and that there is a shorter cut to 
the same result This short cut consists in finding, in 
the first instance, to what class of compounds — hydro- 
carbon, alcohol, aldehyde, acid, &c — the substance 
belongs, and, when this has been done, in determining 
such simple physical characters as melting-point, boil- 
ing-point, specific gravity, colour, sanell, &c , which 
will lead to its identification, It is therefore necessary 
for purposes of reference that all the known organic 
compounds should be grouped into separate classes 
This is what the author has done In each class the 
individual members are arranged in the order of in- 
creasing boiLng-point or melting-point. For example, 
let us suppose that the substance, the identity of which 
is required, proves to be an acid. All the known organic 
adds are divided into tables of liquid and solid acids, 
and these again into categories, which are either 
soluble or insoluble in water. Suppose that the acid 
under investigation is a liquid which is soluble In 
watei^ Having turned to the table containing the 
liquid acids soluble in water, an exanunation of the 
first column of boiling points will lead, perhaps, to the 
discovery erf one corresponding to the unknown acid. 
Under this compound a senes of characteristic re- 
aetions are described which will enable the investigfator 
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to fix the identity of his compound by means of a few- 
simple tests. 

There is very little that 15 new in the above method. 
It IS one which is adopted, consciously or otherwise, by 
the majority of chemists, whether they possess the skill 
requisite to conduct an ultimate organic analysis or 
not That carefully elaborated methods are at present 
in use for determining the constitution of a substance 
by chemical tests is clearly shown by the existence of 
such a volume as Hans Meyer's, which has been trans- 
lated into English, and has already reached a second 
edition 

In point of fact, when a substance has been obtained 
in a state of purity, its identification is as a rule not a 
serious undertaking The charSeter of the substance 
from which it is derived will usually furnish a clue 
to its nature, and a few characteristic tests will soon 
set the matter at rest If the identification of a com- 
pound is a crucial matter, few chemists would rest 
content with anything less than a direct comparison 
of the product with the known substance, for meltlng- 
and boiling-points are apt to vary a little with the 
apoaratus and form of thermometer employed, and 
colour reactions do not always produce quite the same 
tint unless the conditions of the experiment are 
the same. 

It is the separation of a compound from a mixture 
and its purification which make the greatest demands 
on the skill and experience of a chemist Compared 
with this, an ultimate organic analysis and the 
characLensaLion of a compound by chemical tests offer 
little difficulty 

There is no intention to disparage the labour which 
has been expended on this work The careful revision 
of the reactions of many of the substances found in 
the tables would entitle the book to grateful recog- 
nition, in addition to which there is much useful and 
practical information on the method of applying the 
different reactions which every organic chemist will 
appreciate, It would be incorrect, moreover, to state 
that the tables will not serve the object for which they 
have been compiled The question is only whether 
the object 15 worth the labour which it entails, seeing 
that most of the information may be derived indsrcctly 
from other sources 

The biological system of classification of substances 
into orders, genera and species cannot be commended. 
It is unnecessary and undesirable There is no 
analogy m the application of these terms in the two 
sciences, and their use may be misleading Chemical 
nomenclature sbll suffers in this country from such a 
false analogy, when radicle was adopted in place of 
radical J. B. C. 


THE MIND OF THE fHILD. 
Educational Psychology. By Edward Thorndike, 
Adjunct Professor of Genetic Psychology in Tda^ers* 
College, Columbia University Pp vii + 17^. 
(New York LeiOcke and Buchner, 1903 ) 

T his vohime entedies the results of invesfigaticiQs 
in which Prof. Thorndike has interested hiilisetf 
and his pupils for some time past, applying the methods 
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of experimental psychology to educational problems 
Seeing that it is the first serious treatise on the subject 
which has yet appeared, such a pioneer work naturally 
deserves warm welcome and temperate cnticism, even 
though there be important points of detail, both in the 
methods emplo>ed and in the conclusions drawn, which 
can hardly be accepted without reservation As Prof 
Thorndike ably points out in the last five pages of his 
book, there are numerous problems and experiments 
desenbed by him which any trained teacher *' can 
attack with a fan promise of success " His obvious 
aim in publishing this work at the present primitive 
stage of genetic psychology is to encourage a greater 
number of workers in the field of research with which 
he has so closely identified himself in the United States 
For this reason, doubtless, he has omitted all consider- 
ation of the comparative data already available in other 
countries than his own 

The first two chapters are devoted to the methods of 
measurement and to the statistical distribution of 
mental traits i\ithin the community The view is up- 
held that the distribution of any mental trait in a 
homogeneous species undisturbed by selection is that 
given by the probability integral " It is to be regretted 
that the author has not devoted more space to statistical 
methods Such sentences as the follovving, on p 20, 
are surely unwise The mathematical formulae by 
which this IS done need not concern us here ” “ Here 

again the malhcmatical formulas are best omitted 
The reader may take it on trust that such a trans- 
position as the following is correct ” 

The third chapter concerns the correlation between 
different mental abilities in the same individual An 
endeavour is made to define the certainty with which 
any scholar who is especially proficient in one subject 
of study Will surpass or fail to reach the average in 
other subjects It is experimentally shown that the 
phrase “ ability m arithmetic " is “ but an abstract 
name for a number of partially independent abilities " 

The remaining chapters are concerned with experi- 
mental work upon the connection of mental traits with 
sex and age, upon the relation between mental and 
physical traits, and upon the influence of heredity and 
environment. Within the limits of this notice it is 
impossible even to summarise the many highly in- 
teresting results of the experiments of the author and 
his countrymen As the author observes. 

The science of education when it developes will 
like other sciences rest upon direct observations of and 
experiments on the Influence of educational institu- 
tions and methods made and reported with quantitative 
precision It is the vice or the misfortune of 

thinkers about education to have chosen the methods 
of philosophy or of popular thought instead of those of 
science We ruminate over the ideas of Pestalozzi or 
Herbart or Froebel as if writing a oook a hundred 
years ago proved a man inspir^ We are like 

chemists who should quarrel over the views of 
Paracelsus or Arnauld of Villeneuve In educa- 

tion everything is said but nothing proved (p 164) 

This book is a worthy and welcome attempt to apply 
exact method to educational problems, although it 
leaves some little to be desired in style and general 
appearance, Charles S Mvbrb 
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OVR BOOK SHELF, 

Pficis d*fAectfic\i 4 Mid\cale, Technxque £lectro~ 
physiologte, ElectrodtagnosUc ElecttothiraptCj 
Radtologie, Photoihirapte. By Prof E Castex 
pp vii + 672 , 208 figures (Pans F R de Rudeval, 
1903 ) 

The object of the author has been to furnish the 
medical student with a work which w'lll be useful to 
him in the present state of electrical knowledge, but 
the author hopes that it will also not be without value 
to medical men who are devoting themselves to the 
special study of electrotherapeutics, and likewise to 
practitioners who have not had such opportunities 
Ihe work is divided into five diflerent sections, in- 
cluding technique, electrophysiologv, elcctrodiagnosis, 
electrotherapy, and lastly the study nf X- and other 
rays 

The author has been very successful in the arrange- 
ment of his matter, and the physical aspect of the 
question has not been neglected, judginjj^, of course, 
fiom the medical point of view The various currents 
employed in medicine, continuous, interrupted, sinu- 
soidal. high-frequency, and static, have all been 
practically and efficiently explained The second and 
third chapters dealing with electrophysiology and 
diagnosis, will be found particularlv useful to thu^e 
who desire a practical and not too exhaustive guide 
The application of electricity to the diseases of the 
different organs is described in concise and practiL.il 
terms, a fact which will be useful to physicians who 
have not had the advantages of modern training at 
one of the electric departments which now form a part 
of most large hospitals The last chapter, which is 
devoted to X-rays, occupies something like 120 pages, 
and cannot, of tourse, be expected to compete with the 
larger treatises, such as Bouchard's, recently pub- 
lished But again Prof Castex has shown his prac- 
tical tendency by giving under each heading a short 
and very useful guide to the interpretation of photo- 
graphic as well as radiosiopic diagnosis, and radio- 
therapy itself, although briefly treated, has not been 
forgotten 

The work contains about 2d8 illustrations, well 
chosen to assist the student in understanding the 
theories, instruments, and clinical charts 
A careful perusal of the work will show that it has 
been written by one who understands his subject and 
^e needs of the student and practitioner It is concise, 
moroughly practical, and just such a guide as should 
appeal to those for whom the author has written the 
work J M 

Radium and AH Alfout It By S Bottone Pp. 96, 
with four figures and four full-^ge plates 
(London Whittaker aqd Co , 1904 ) Price is net 
The appearance of a popular shilling volume dealing 
With liie properties of the salts of radium and the 
theory of radro-activity may bo- regarded as an indica- 
tion of the wide interest that has been aroused by the 
discovery and investigation of the radio-active elements 
There is much to be said in favour of the production 
of a book that shall sabsfy t^e curiosity of those 
whosd interest has been aroused, but whose know- 
ledge of chemistry and physics is insufficient to enable 
them to follow the developments of the subiect in the 
technical journals In spite of its rainbow-tinted cover 
an<^^ its somewhat boastful title, the present volume 
gives a substantially accurate account of the most 
im|K)rtant phenomena It contains liberal quotations 
'rom the chief workers in Jthe subj*ect, though these 
^ taken chiefly from artid^ that have appeared In 
tne non-technlc^ journals and reviews. The author 
appears to have derived his mforrfiation almost entirely 
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from English sources, and to have devoted more 
attention to popular expositions than to the original 
literature of the subject. The volume is conse- 
quently not free from the faults that are almost in- 
separable from a compilation of this kind, and the 
arrangement of the matter is In places somewhat con- 
fusing But the author has made a sober and honest 
attempt to give a simple explanation of a very com- 
plex subject, and has attaint a fair measure of suc- 
cess The figures are clearly and simply drawn, and 
the full-page plates, which ^ include reproductions of 
the spectra of radium, calcium and helium, and of 
Sir William Huggins's two senes of spectra, are 
valuable features of the book. 

Second Stage Botany B y J M Lowson pp VIU + 
452 (London W B Clive, 1904 ) Price 3s 6d 
The syllabus of the second stage examination in botany 
of the Board of Education has been judiciously framed 
on broad lines, and those students generally shape best 
who possess a reasonable knowledge of the structure 
and activities of plants and apply that knowledge in 
their answers. In the preparation of students for this 
examination the primary object should be to emphasise 
leading principles, and further to stimulate reflection 
by making the student observe many facts for himself 
Instead of this one finds in the book under notice the 
usual attempt to supply directly all the information 
required to answer the manifold questions which are 
possible, and important facts are lost in the mass of 
detail In the latter part of chapter 11 , which deals 
with tissues, the most essential fact is the importance 
of the vascular tissues as continuous conductive 
strands, but this is relegated to one of the final sections, 
which is reached after wading through descriptions of 
meristems, stereid bundles, sclerotic cells, &c The 
chapter on the leaf bristles with terms, including the 
" incubus " of phyllotaxls, but any suggestions as to 
the reasons for the variety of form are considered un- 
necessary. Another defect in the book is the inclusion 
of antiquated terms and ideas, of which the most 
noticeable, because it is accompanied by a diagram 
(Fig 10^, 15 the existence of centrosphercs in Phanero- 
gams The description of ** double-fertilisation " is 
peculiar; on p 199 it is stated that the generative cells 
pass down into the pollen tube, and one cell fuses with 
the oosphere; *' the fate of the other generative cell 
is described on p 304 " One is tempted to find a 
correlation between this method of incorporating the 
result of recent research and the statement which 
appears in the introduction, that a large portion of 
this work has already appeared m the author's Text- 
book of Botany " 


LETTERS TO THE EDITOR 

TIm Editor does not hold himself responsible jot eAjnioni 
expressed by his correspondents Reithet eon he undertake 
to return, or to correspond with the writers of, refected 
manuscripts intended for or any other part 0/ Nature 
Ro notice is taken of anonymous communications ] 

Bp Lines of Total Heat. 

I THINK that Bp diagram curves showing constant total 
heat, although often drawn by students, have never yet been 
published, and I venture Co ask you to publish a set made 
more carefully than usual by one of my students, Mr 
A W Steed Total heat is intrinsic energy -|- pv, so that 
for steam it is what Regnaulc called his total heat. In 
the figure I have indicated the pressure, but of course the 
ordinate is proportional to temperature and the abscissa la 
entropy Along OW the stuff is all water Along SS the 
stuff IS all saturated steam The thin lines, like AB, show 
the stuff maintaining the same fractional dryness, for 
example, along AB the stuff Is 03 of steam, 0 7 of water 
Along the thicker lines, like AE, the stuff has constant total 
heat 

Many people have the notion that when steam is throttled 
It 15 very greatly dried Of course the drying is greater If 


LjNts or C oitsTAWT Total Heat H 



Les Fronttkres de la Maladte. Maladies latentes et 
Maladies atterudos. By Dr J. H 4 ricourt Pp. 
xi+2S5. (Pans Ernest Flammarion, 1904,) Price 
3 50 francs. 

Although in well marked cases health and sickness 
are distinct and opposite condibons, in a large number 
of instances the boundary between the tw^o is indefinite, I 
the one passing insensibly into the other, and it is with 
this borderland that the author of the work under ' 
review deals Commencing with dyspepsia, he shows 
how this may pass on into more grave conditions, and 
by natural sta^s finally comes to consider the miJd I 
types of such infecbve diseases as scarlatina, entenc ' 
fever, and diphtheria, which in their mildest forms 
cause little disturbance, and may pass unnoticed and 
undiagnosed. 

Among others, an interesting chapter is devoted to 


the place of throttling is well protected from loss of heat 
b/ a non-conducting covering, and in this case total heat 
remains constant Now if the line DC is looked at it 
will be seen that steam which Is 90 per cent dry at 300' lb 
pressure, if throttled to 150 lb pressure is about 93 per 
cent dry. and if throttled to 50 lb pressure is about 

95I per cent diy. Thus the drying effect is not very 

great 

The effect is evidently more marked with very wet steam 
Thus, looking at AE, steam 30 per cent dry at 300 lb, 
pressure becomes 4a per cent dry if throttled to 50 lb 
The lines show at once how much steam at any pressure 
will result on the Halpln system of storage from each pound 
of stored hot Thus Imagine a total heat line from 

the point W in the figure, A pound of water stored at 

300 lb pressure and reduced to 150 lb pressure will 
generate about 007 lb of steam, 

1 need not mention the other important applications of 

la fUnvrnm 'Ta .X ec 


a conolderatLon of how epidemics of disease spon- Ta Vk- appncaiions 01 

t^rousl^ studi^ line, of^conitant totd we ^horiion* 


branch of medicine, the book la su^stive and to be 

R. T. Hbwlbit. 
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The Nature of 4he a Reyi emitted by Radio-eeiive 
Subeiancee 

The a rays emitted by radium and other radio-active 
flubscances have been shown by Rutherford ('* Radio- 
activity," pp X 15-141) to consist of positively charged 
particles for which e/tn = hxio^ They are rapidly 
absorbed by gases and solids, the absorption coefficient 
being approximately proportional to the densiity of the 
absorbing medium The value of the absorption loelTiucnt 
in air divided by the density vanes between 350 and 1300 
for different types of a rays The velocity of these rays is 
about i/ioth to i/aoth that of light 

It IS interesting to compare the properties of these rays 
with those of kathode rays moving with about the same 
velocity , e/m for such rays is about lo^ and the value of 
their absorption coefficient in air at 1 mm pressure is 
085 (Lenard, Ann def Phys , Bd la, p 71^, 1903) when the 
velocity IS i/ioth that of light and 39 when it is i/aoth 

The absorption coefficient for these rays is .tiso pio- 

portional approximately to the density of the absorbing 

medium Dividing 085 by the density of air at 1 mm 

pressure we get 540,000, and in the same way 3 9 gives 
a, 500, 000 The corresponding numbers for the a rays are 
about 350 and 1300 Thus we see that the a r.iys are 
nearly 2000 times as penetrating as kathode rays moving 
with the same velocity 

Assuming that — e for the kathode rays is equal to e for 
the a rays, we have for the ratio of their masses 

loVbK 1700 It thus appears that the penetrating 
power of the a rays Is to that of kathode rays, moving 
wUh the same velocity, approximately as the mass of the 
a rays is to the mass of the kathode rays We may conclude 
from this that an a particle loses as much energy m 
colliding with an atom as a kathode-ray particle or cor- 
puscle If we regard the a particles as being of atomic 
dimensions (that is, as having a radius about 10-' cm ), 
while an electron or corpuscle only has a radius of about 
10- " cm , it IS very difficult to understand this result 
On the view that all atoms are assemblies of electrons, the 
fart that the absorption of kathode rays depends only on 
the density of the absorbing medium is regarded as in- 
dicating that the electrons penetrate the atoms and are 
absorbed by colliding with the electrons which compose the 
atoms Since a particles lose the same amount of energy 
as electrons in penetrating matter, it seems probable that 
they also penetrate the atoms and lose energy by colliding 
with the electrons in exactly the same way If this view 
IS taken, it becomes difficult to regard an a particle as of 
atomic dimensions, and we may look upon it as a positive 
electron exactly similar in character to an ordinary negative 
electron The mass (tn) of an electron is now regarded as 
being purely electromagnetic in character, and is given 
by the formula vi = 2c*l^a, where a is its radius and e its 
charge For a negative electron this gives a = 10-'* cm 
Regarding an a particle as a positive electron, we get in 
Che same way for its radius about txio-'" im On this 
view, therefore, the a particles are enormously smaller than 
the negative electrons 

The properties and modes of occurrence of the a particles 
are In agreement with the view that they are really positive 
electrons For example, they are produced like kathode 
rays in electric discharges at low pressures (being then 
known as canalstrahlen), and have very similar properties 
to kathode rays The writer therefore suggests the view 
that a particles may be positive electrons having a radius 
about 2000 times smaller than negative electrons 

Trinity College, Cambridge ^Iaroid A Wilson 


A Suggested ExpUnatlon of Redio activity 

1 AM venturing, in the present note, to add another to 
the already large number of suggestions as to the meaning 
of the phenomenon of radio-activity 
It seems to be well establish^ that th^ apparent in- 
stability of the atoms of radio-active lubituicea li not to 
any ^ rent extent dependent on the temperature of the mass , 
the instability, therefore, is not the outcome of Inter- 
molecular coUiiions Neither does it seem to arise from 
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an excess of the internal energy of the molecule For the 
internal agitation of the molecule, so far as is known, shows 
Itself in the emission of lifht, and this is associated with 
high mass-temperature There is, of course, the possi- 
bility, suggested by Prof J J Thomson, that there are 
internal degrees of freedom not represented In the spectrum 
of the gas, and that it is the energy of these which forms 
the starting point of the radio-active process On the other 
hand, it is possible that the atomic instability, not being 
the result of the agitation of thp molecules or of the com- 
ponent material parts (10ns or corpuscles) of which the 
molecules are composed, must be traced to the agitation of 
the ultimate constituents of these ions or corpusclfis If, 
for instance, we take a definite meLhamcal illustration, and 
imagine our universe construitecl cm the model suggested 
by Prof Osborne Reynolds, the source of instability must 
be looked for in the agitation of the " grams " of which he 
supposes the ether to be constituted The velocities of these 
grains follow Maxwell’s law of distribution, so that very 
high velocities, although rare, are not impossible It is 
at least thinkable that a gram moving with exceptionally 
high velocity may succeed in breaking down the normal 
piling in Its immediate neighbourhood when this is possible 
(1 e , probably, when in the immediate proximity of matter), 
and may therefore effect a rearrangement of the adjacent 
ether structure A process of this kind would be indepen- 
dent of the mass-temperature, it would, 10 to speak, depend 
solely on the ether temperature, which is supposed, on Prof 
Reynolds's hypothesis, to be constant throughout space It 
seems probable that the rearrangement would consist of 
the combination and mutual annihilation of two ether strains 
of opposite kinds, 1 e in the coalescence of a positive and 
negative ion, and would therefore result in the disappearance 
of a certain amount of mass There would, therefore, be 
conservation neither of mass nor of material energy , the 
process of radio-activity would consist in an increase of 
material energy at the expense of the destruction of a 
certain amount of matter 

Apart, however, from this special mechanical model, it 
seems probable, on grounds of general dynamics, that the 
ether does not transmit waves in a perfectly unaltered form, 
and that there is therefore a continual degradation of the 
energy of regular waves into an energy of random agitation 
of the ultimate ether structure This agitation would afford 
a sufficient cause for the beginnings of the process which 
results m the breaking up of the atom Naturally this 
agitation would have the best chance of effecting a re- 
arrangement when the strain is greatest, and therefore 
when the ions are most closely packed together A larger 
energy of agitation would be necessary when the 10ns were 
less closely packed We should, therefore, expect all matter 
to be radio-active to some extent, but should , expect the 
greatest amount of radio-activity to be shown by the heavier 
Itoms 

If the instability results from a rearrangement of an 
ether structure, and not solely of a material structure, we 
should, a priori, on general grounds of physical ifimenslons, 
expect the velocity of the ejection to be comparable with 
the velocity of waves in the ether, this being the only unit 
appropriate to the measurement of processes depending on 
the physical constants of the ethert [Just as, for instance, 
the velocity of a gas streaming into a vacuum might, 
d priori, be expected to be comparable with the velocity 
of sound in the gas ] The suggested cause of instability 
is Cherefoce in agreement with the observed velocity of the 
a particles J H Jbanb, 

Trinity College, Cambridge 


Tfie Pirat Record of Qlacfal Action in Taamanla 

In a recent paper on the Glacial geology of Tasmania 
(^Quari Journ Geol Soc , vol lx p 38), I referred to 
Gould's recognition of Glacial action in Tasmania as not 
haying been directlv published This view I accepted on 
the strength of the statement by Mr R M Johnston (" The 
GUcial Epoch of Australasia, Roy Soc Tasmania, 
wM, iv., 1893, 1894, pp 92-3), tJian whom no one knows 
better the geological literature of Tasmania, that it was 
" through verbal communication to a personal friend of itiy 
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own^ and one of his (1 e. Gould's) early associates, that I 
first, about 20 years ag-o, became aware of his discovery of 
many evidences of flaLiation in Tasmania " 

1 have recently found a Parliamentary Paper, issued In 
1S60, in which Gould describes his recognition of Glacial 
action in some of ihe high valleys of central Tasmania 
Ihe passage is as follows (" A Report of the Exploration 
of the Western Country by Mr Gould," Pari Pap, 
Tasmania, i860, No b) — 

" In the Cuvier Valley I was struck, both in going and 
m returning, by the similarity to the terminal moraine of 
a glacier presented by an enormous accumulation of boulders 
which chokes the lower end of the valley, and, somewhat 
like a dam, extends completely across it, with the exception 
of the point where it is broken through by the river " 

1 am glad, therefore, to be able to give to Gould the 
credit of having published the discovery, which m my paper 
I could only quote as a verbal tradition 
The Cuvier Valley is one day's journey west of Lake St 
Clair A hut, live miles due west of the top of Mount 
Arrowsinlch, occurs in it J W Gregori 

The University, Melbourne, Victoria, April 25 


The Origin of the Hone, 

In your Issue of May 19 (p 53) Prof T D A Cockerell 
refers to Equus cahallus ctlltcus, Ewart, as " still surviving 
in the pure state in Iceland " Prof. Ewart, in^ his paper 
on “ The Multiple Origin of Horses and Ponies," says that 
" the few pure specimens of the Celtic pony survive " in the 
north of Iceland I take it that Prof Ewart does not mean 
that the northern Icelandic breed of pomes is a pure one, 
but jonly that certain individuals of this breed exhibit the 
" Celtic ” characters in a very marked degree In a recent 
paper (Prac, Camb Phil Soc , vol xii , part iv ) Mr 
F H A Marshall and I have brought forward both 
historical and zoological evidence for the mixed origin of 
Che IceJandfc pony It is perhaps worth noting that the 
people of north Iceland still claim a social superiority over 
those of the south as being descended chiefly from Che 
second body of colonists which reached Che island. In 
considering the origin of different breeds of the domestic 
animals ethnological considerations are often important, 
and, conversely, Che exainlnation of local breeds may some- 
iimei throw light on ethnological problems For example, 
in the Malay Peninsula the breed of dogs owned by the 
m^oricy of the jungle tribes usually classed as Sakais 
differs from that of me Malay pariah, which has recently 
been adopted In some cases by Semang tribes and also by 
those Sakais who live in close intercourse with the Malays 
The pariah seems likely to oust the Sakai dog completely, 
and I am not aware chat any zoologist has yet made a 
detailed examination of the latter, which shows certain 
resennblances to the local race of Cyan rutilans 

Of course, investigations into the ethnological distribu- 
tion of animals must be made with the very greatest care, 
for not only may one breed oust or swamp another, but 
the characters of a single individual may prove so dominant 
that they may prevail In a great number of cross-bred 
descendants, and so change the character of a breed in a 
very short time This has recently happened in the Farbe 
Isles As we know from Che statements of Landt 
(" Description of the Faroe Islands," 1798), there were at 
lease two distinct breeds of dogs in these Islands at the 
end of the eighteenth century, one resembling the modern 
Danish hound, but smaller , the other a short-legged, rough- 
haired Cemer, The two breeds can still be traced on some 
of the islands, notably 00 Naalsoe , but in the neighbour- 
hood of Thorshavn, the capital, great alteration has taken 
place quite recently. Some ten or twelve years ago a 
Danish governor introduced a well-bred dachshund dog, 
which lnter>bred with tha native bitches. In IQ03 I could 
hardly And a ilngle dog ia the town which did not show 
traces of dachshund anoaatry — short, bent lege, long body, 
^c —mors or less marked. The In-bred hij^y speaalis^ 
individual haa pftved prepotent when crossed with the more 
or leas generallead types which, judging from the statements 
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of Lucas Debes (1623-1670) and Landt,. have been some- 
what cross-bred for at least two and a half centuries We 
are apt to forget factors of the kind when discussing the 
breeds of domestic animals, and also when investigating 
the different races of jnen, but it should be remembered 
that they are of the very greatest importance In both lines 
of inquiry Nelson Annandale 

34 Charlotte Square, Edinburgh 


Insular Races of Animals and Planis 

If we accept the view that species are such by virtue of 
segregation, and consider subspecies to be groups as yet 
imperfectly segregated, we seem logically bound to regard 
insular forms as valid speues According to this way of 
looking at the matter, a subspecies is in biology what a 
peninsula is in geography, while a species corresponds to 
an island Hence it follows that many subspecies are far 
more widely distributed and for moat purposes more im- 
portant than many distinct species , just as many peninsulas 
are more important than the small islands off their coasts 

While It appears illogical to treat Insular races as sub- 
species, there are diflicultics in the way of regarding them 
all as distinct species In former years, the most distinct 
were so recognised, and the others were simply ignored. 
This practice, while it smoothed the way for the systematist, 
deprived us of the use of a large body of facts of the 
greatest possible interest to the evolutionist, and the time 
has come when it must be given up As a result of the 
new methods, the number of " species " recognised is in- 
creasing very rapidly, as shown, for example, by the de- 
scription of seventy new Malayan mammals in a single 
paper by Mr G S, Miller, jun Many of the " species " 
described in this paper are excessively similar and yet 
distinguishable, and inhabit different islands It is evident 
that one could take a map of the Malay Archipelago and 
prophesy with some degree of accuracy the number of 
insular species of Mui and some other genera awaiting 
discovery by simply counting the islands, eliminating those 
too closely adjacent In mountain regions sometmng of 
the same sort is found, the tops of the mountains or moun- 
tain ranges serving the same purpose as islands For fresh- 
water organisms, lakes and river systems afford similar 
phenomena, as shown, for example, by the races or species 
of Salmonids 

The objections to the recognition of all these isolated 
forms as valid species are two First, their extreme 
similarity in many instances, and second, the specific name 
does not indicate the immediate relationships of the form 
It has seemed to me that these difliculties might be over- 
come by the recognition of a new category, for which the 
name " Idiomorph " suggested itself This name may be 
objectionable on account of the term idiomorphic, used In 
crystallography, and it Is probable that someone can think 
of a better IF It is accepted, it may be abbreviated to 
" id as " var " is written for variety, and “ subsp " for 
subspecies 

To illustrate the different methods, we may take certain 
bats of the genus Chilonyctens, found in the Greater 
Antilles, using the facts recently published by Mr Rehn 
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The proper name of the idiomorph would be 11 binojnial, 
the name of the auperspecies being' inserted when advisable, 
Jiust as subgeneric names are Inserted, within brackets 

T D A Cockerell 

Colorado Springs, Colorado, U S«A , May 7 


from the last paragraph, that, in his opinion, fo rejolve 
forces and io take moments about axes " confuse learners 
of statics ”, and that these analytiral methods arc a failure 
when applied to dynamics^ Certainly there is here a real 
difference of opinion between Mr Trotter and myself 
Devonport, May afi W Lardbn 


Qraphie Metboda In an Educational Course in 
Mechanica 

1 AM glad to have succeeded in calling forth some corre- 
spondence on this subject But since 1 have evidently failed 
to make my views clear, may 1 bneffy restate iny conten- 
tion? 

Bv an educational course in methanirs, 1 mean a course 
intended to teach a beginner the pnnupies of mechanics, a 
course that will leave him properly cciuipprd for more 
technical work 

By analytical methods ” 1 mean those methods in which 
we resolve forces and take moments about axes ^Vo^klng 
diagrams and plotted curves (as is quite clearlv implied or 
stated In my former letter) would dccumpany such work, and 
would not comp under the head of giaphic status 

By ” graphic methods ” I mean those methods that depend 
on accurate drawing only, there bring no caliulation, 
methods in which ” resolution ” is replaced by the drawing 
of force polygons, and ” taking moments ” b> the drawing 
of funicular polygons 

I advocated the evdusive use of the former methods in 
bringing the beginner up to the desired point at whith there 
would no longer be danger of confusion of ideas as to 
principles Such methods demand the use of simple equa- 
tions and of a little elementary trigonometry 
Mr Milne, I see, agrees with me in the mam I cannot, 
however, agree with him in his view that llic employment 
of analytical methods implies that the teaching 16 not to be 
experimental, or leads to impressing on the pupil the idea 
that ' statics is practically useless Surely he would find 
resolvmff and ” taking moments '* more practical than 
drawing polypfons of forces and funicular pofygons In intro- 
ducing a beginner to the action of machines, to matters of 
friction, to the nature of bending moments and shearing 
forces, to the torsion of shafts, and, indeed, to most of the 
problems of practical mechanics 

Even in the case of ” statics of structures,” if we limit 
ourselves (as I do here) to suih a range as will be sufficient 
to make the principles clear, there is much to be said for 
the analytical ” method of sections ” , and if this be em- 
ployed there is less temptation to present to the beginner 
the impractical ” weightless frame, loaded at the joints 
only ” However, in this branch of mechanics, graphic 
methods must be employed sooner or later when the learner^ 
passes beyond the simpler forms of structures 
Mr Trotter has quite misunderstood me ’ He speaks 
rnuch about (or against’) mathematics, says that mv pupils 
should " emerge as mathematicians " , and refers (denre- 
catingly?) to ” wranglers ” 

I cannot see that the employment, with beginners, of 
the nietl;iods of fesolution and tafcmg moments would pro- 
duce a race of wranglers, any more than that the employ- 
ment of graphic methods would produce a rare of 
geometricians or artists 

further, he considers me as opposed to the use of 
diagrams, and as preferring formulae to explanations given 
in ■ quite ordinary language ”, and he asks (indignantly?) 
whether I would deny tfie use of a piece of string on a 
globe to explain great circle sailing’ ” I may state briefly 
that I am not a mathematician, that I am fond of diagrams, 
that I delight in simple language, and that I would give 
two pieces of string to any pupil who had serious aims m 
view I do not think that the above were quite reasonable 
deductieni from my letter 

I do not wish in my turn to misunderstand Mr Trotter 
But I gather from tho. second paragraph %if his letter (vol 
ta p. 81) that he claims the uSe «f *' quite oi^inary 
language as the prerogative of chose teachers Who use/ 
graphio meth^ In preference to the analytical methods of^' 
resolution” end "taking moments”? I gather also, 
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The graphic methods arc the complement of the 
andlytical, and a mind brought up on either Co the exclusion 
of the other is but half trained 1 agree with Mr Milne 
that the best results are obtained when the two methods 
are used side liy side But there is another and potent 
redbon for including graphic methods in an elementary 
course , they can to a great extent be used at an earlier 
stage and before the student has procti ded far in his mathe- 
matical training The triangle of fonts is practically the 
only principle involved, and if this is s itisfai torily Caught, 
so that in any practical application the student can write 
out clearly an explanation of his diagram showing what 
the different lines represent, he will then proieed naturally 
to the analytical methods of rt'jolving and taking moments 
But he will never abandon the graphic methods, which 
should now be developed simultaneously with the analytical 
His mastery of the two, with the analytical, as 1 think, 
ri sting on the graphic, will give him greater resourceful- 
ness than be would be likely to obtain from an exclusive 
use of one method 

1 want to see the study of mechanics, even in its elemen- 
tary stages, brought into closer union with practical riquire- 
inents, and Che barrier which usually separates theoretical 
from applied mechamrs to a considerable extent removed 
The inclusion of graphic methods tends to prevent the dis- 
cussion of fantastical problems invented by the mathe- 
matician from usurping the consideration of the more 
' practical kinds required by the engineer In the elementary 
work It 15 not usual to Cake account of the internal forces 
which are called into play when any solid Is in equilibrium 
under external fortes 1 think that the stresses induced 
in a bar of no appreciable weight by forces applied at its 
extremities should be considered at a very early btage, and 
then the student may work easy problems on the equilibrium 
of simple frAmpv Of course these problems are all more 
or less idealised, but they will serve to show him that he 
is at work upon something of practical value, and he will 
not fail to grasp and appreciate it ^ W J Dobbs 

Fast Putnev, May 27 


The Drumming of the Snipe, 

It is disputed whether the snipe’s drumming — a cUrious 
noise, suggestive of a miniature threshing machine — 19 made 
by the bird with its wings or by its tad, or by both wings 
iind tail Some recent observations incline me strongly to 
believe that the tail plays at any rate the more important 
part During the' performance the bird flies at a great 
height round anfl round in' a wide sweeping circle At 
intervals he makes a sudden and rapid descent, holding his 
wings partly flexed and his tall spread to its full extent 
Ihe outermost tail feather on either side points outward 
at a greater angle than those adjoining it, so that when 
the bird is watched through « good field glass daylight 
shows between it and the next ( and, if I am right in mv 
view, the drumming sound is due to the rush of air against 
this isolated feather 7 he snipe’s, tail feathers seem 40 
puqy that it js at first difliculC tc^ believe that they can pro- 
^ce so great a result. But if an outer one be taken — it 
is slightly SCI mi tar-shaped with the outer web much re- 
duced-^and swung rapidly through the air, the drumming 
noito may be distinctly heard, though it seems but a very 
faint echo of the loud throbbing hum that startles one 
It suddenly descends from an ethereal height, and the 
•mall bird Is descried, hardly^ more than a speck to the 
naked eye, circling round in wild career, and now and 
then swooping headlong dtrwpwards and thrilling the air 
with his waird music. F W Headley 

Haileybury 
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the present position of geodesy. 

T he article by Commandant Bourgeois in the 
Revue G^n^rale des Sciences for April 30, on the 
present position of geodetic science is both instructive 
and useful with reference lo those problems in geodesy 
which are just now before the scientific public of this 
country. There is, m the first place, a notable scheme 
for the construction of a geodetic arc in Africa which 
shall extend from the Cape to Cairo Of this Com- 
mandant Bourgeois has taken due note, entering 
rather fully into the details of such difficulties as its 
projectors may find m the way of its successful accom- 
plishment There is also an agitation recently 
started amongst astronomers and surveyors, which 
has for its obj'ect the revision of the geodetic triangula- 
tion of England in order that it may be brought into 
line, scientifically, with the geodetic triangulation of 
adjoining countries, and take its place (as it should) as 
a link in more than one European system of which the 
value would be largely increased by this extension 
Of this Commandant 
Bourgeois takes no 
note (probably because 
he IB unaware of its 
existence), nor does he 
concern himself with 
any past achievements 
In the field of geodesy 
in which England has 
borne a part either at 
home or in India 
The object of the 
article is to place be- 
fore the reader the 
effect of fresh inven- 
tions and new methods 
in developing existing 
jteodetic projects, but 
It would have added 
much to the interest 
of it if so competent 
an expert as Com- 
mandant Bourgeois 
had written something 
about the change 
which has come over 
the objective of geo- 
detic science which 
justifies Its continued 
application to modern ' — jadKi 


term '* geodetic,*' and simiply appeal to the absolute 
necessity for a strong initial backbone of firstclass 
triangulation as the basis of every survey scheme of any 
consequence at all — a backbone which will support the 
weight of any subsequent superstructure of looser and 
more rapid forms of triangulation which may be built 
upon it, and thus give solidity and homogeneity to the 
whole mapping of a vast area (such as Africa, (or in- 
stance), ue only indicate the same thing under a far 
more practical and intelligible form All surveyors are 
agreed as to the necessity for such an initial backbone, 
although perhaps opinions may differ as to how far it 
should be extended The great value of Commandant 
Bourgeois's article lies in this — that he shows clearly 
and concisely how the best possible scientific results 
may be obtained by means which not long ago were 
unattainable, and which involve half the expense, with 
(possibly) double the accuracy of those older mcthc^s 
which cost the country so much m the past, and (in 
the case of England, at least) have not proved satis- 
factory in the end 



Fin, i — ^Jikdenn l.laC«d la position for bnae m«asuremeni 


fields of surveying 

These are utilitarian days, and seeing that the science of ] 
geodesy long ago evolved all the necessary factors 1 
for the reduction of astronomical and terrestrial observ- 1 
ations by giving us certain mathematical formulae based 
on the measurement and form of the earth, and that 
no subsequent investigations will ever seriously affect 
those deductions, it may well be doubted if any State 
financial assistance would be lustifiable for the mere 
purpose of refining snd polishing the results of what 
would be a purely abstract scientific inquiry. Gei^etic 
area measured simply for the purpose of ascertaining 
the nature of certain eccentricities In the figure of the 
globe will no longer be regarded as worthy of the sav- 
ing grace of State financial support, and It will remain 
for their projectors to prove that some other and more 
practical end is to be served by them if they wish for 
substantial recognition, 

There Is, of course, another (and an insufficiently 
appreclaM) end to be served by sueh exact scientific 
processes as are involved in the measurement of a 
" great arc ; and if we drop the somewhat misleading 
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The Jaderin apparatus for base measurements, and 
the application of the French metal “ invar *’ 
(an amalgam of 64 steel to 36 nickel) to it, is 
perhaps the most important of all recent improve- 
ments in the process of constructing a pnmary, or 
“first-class,** triangulation, The old, clumsy, and 
inconvenient method of measurement by compensation 
bars has, we hope, disappeared for ever The 
Jddenn tape has been exhaustively tested under 
other conditions than those mentioned by Commandant 
Bourgeois, and it has been found to stand the test of 
extremes of climate quite sufficiently well The author 
indeed advocates its use for the measurement of long 
bases m supersession of the system of extension by 
triangulation from a short one The rapidity and 
accuracy with which this method can be applied to the 
base measurements connected with a long series of 
pnnclpal triangulation is instanced In the case of the 
North American mendional arc, which has been Jtiea^ 
sured on the 98th degree of west longitude In this 
instance nine bases were measured in one field-season 
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lasting SIX months. Five tapes were made use of. all 
five being tested over one kilometre of distance to 
determine their relative equations. These may be 
expressed by 1/690,000 maximum and 1/1.200,000 
minimum of probable error. Altogether more than 
69 kilometres of base measurement were ejected 
at a cost of 160 dollars per kilo Commandant 
Bourgeois maintains that the limits of probable 
error in linear measurement are in satisfactory 
relation to the limits of probable error in the 
angular measurements of the instrument used for tri- 
angulation But he does not fully describe the latter. 
One of the essential features in modern principal tnan- 
gulation is the employment of instruments ot half the 
size and about one quarter the weight of those which 
were deemed necessary twenty-five years a^o Im- 
provements in graduation and, above all, the introduc- ' 
tion of the micrometer eye-piece have so far added to 
the accuracy of modern theodolites that a 12-inch in- 
strument in India now takes the place of the 24-inch 



Fic a *Appa»lui of M Hacker Tor meBiurini the inlanaiiy of graviiy Id 
ibe open acd hy c imparisoa of ihe rudinga of ihe baromeier (i and a) 
and hypaometar (3} 


and 36-inch instruments formerly used Surveyors will 1 
probably have their own opinions as to the methods 
of observation indicated by Commandant Bourgeois 
The German method approved by him, and adopted in 
France, appears to contemplate certain irregularities 
in the signals for observation which ought not to exist. 

It will probably be found that the system of observing 
should be adapted to the atmospheric peculiarities of 
the district in which the observations are taken But 


Bahia and Lisbon being to prove that there is no great 
variation between the results determined in the deep sea 
and on the Continent M Hecker is still engaged m 
this branch of geodetic inquiry. 

The reference to the African are now contemplated, 
and to an equatorial arc recently measured by French 
scientists in the Republic of Equador in South America, 
should be studied together, for the experience obtained 
in the latter points some useful morals for the consider- 
ation of those who may undertake the measurement of 
the former The physical conditions of the country and 
the variations of an unusually tempestuous season pre- 
sented but small obstruction to the progress of the work 
compared to the hostility of the indigenous Indians. 
Stations were destroyed and marks tones uprooted with 
such persistent animosity in Equador that a great part 
of the observations had to be repeated If principal, 
or geodetic, tnangulation is to serve the purpose of 
scientific investigation only, the destruction of the 
observing stations would not be of so much conse- 
quence, when once the chain of triangles composing 
the arc was finally complete, But it is obvious that if 
.my useful ulterior purpose of map-making is to be 
served by the expensive process of laying down a back- 
bone of well-fixed points, it is all important that every 
station and every markstone should be preserved with 
the utmost care, In spite of most elaborate precautions 
these most necessary indications are sometimes lost in 
Indici, and fresh observations have to be made in order 
to ledetermine their position Isolation of the instru- 
ment during the process of observing is almost always 
imperative, although it occasionally happens that a con- 
siderable area of hard rock exists of sufficient stability 
to serve as the basis of the observing station without 
involving any artificial isolation But the building of 
isolating pillars and the erection of cairns over them for 
protection almost mevitablv attracts the attention of the 
iribcspeople in the neighbourhood, and the result is 
subsequent destruction. 

The only way to safeguard with any prospect of suc- 
cess against the utter waste of time and money which 
Is involved by the destruction of signals and mark- 
stones, after the tnangulation ^has been effected with 
scientific precision and rigorous methods of observation, 
IS to fix, pan passu with the principal tnangulation, a 
large number of secondary points scattered over the 
face of the country, consisting of natural features which 
It J5 impossible to remove, or for Indians td identify It 
cannot but happen that principal tnangulation carried 
through an arc of 65° of amplitude in such a 
country as Africa will involve a great deal of native 
hostility, and its preservation finally will be almost an 
impossibility It will be most necessary, therefore, to 
take all classes of observations that have eventually to 
be taken from any one station at one and the same time 
of occupation. It may indeed be an open question 
whether one or two short principal series from the coast 
westward, following, say, the Zambesi and the Uganda 
Railway to the meridian of 39° E., would not suffi- 
ciently answer the utilitarian purposes of a basis for 
African surveys were they connected by secondary or 
even tertiary tnangulation at their extremities, and the 
connection pushed northward It) meet a third principal 
series on the Nile This, however, is but a side issue 


the German method is well worth the careful attention prompted by the perusal of the admirable article in the 
of English surveyors, Revue Gdnirale des Sciences 

That part of the article which deals with the de- One especially interesting result of the obsetvaUons 
flection of the plumb line and the intensity of the force |evel deflection taken in connection with the Equa- 
of gravity, has a most interesting reference to M, dor arc, is an indication that the compensation of ex- 
He^er’s apparatus for investigating these probl^s in tenor mass by interior deficiency, or want of density, 
ocean spaces by means of a companson between baro- ^dicated by sucTi observAlons at certain Himalayan 
metric and hypsometric observations ; the general result stations, does not exist in the equatorial region of the 
of such observations taken in the Atlantic between Andes. T. H. H 
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THE INTERN ATIONAU ASSOCIATION OF 
ACADEMIES. 

T he delegates of the International Association ol 
Academics met at the Royal Society on Wednes- 
day, May 35, and Sir Michael Foster, K C B., was 
elected president of the general assembly A number 
of resolutions were adopted at that and other business 
meetings, and are incorporated in the official report 
of the proceedings, but this has not yet ^eachc^d us 
The delegates i\ere received by the King at Windsor 
on May 35, and attended a conversazione at the 
University of London on May ay Throughout the 
evening many objects of scientific interest were on 
view, but, with a few exceptions, the exhibits were 
the same as those shown at the recent conversazione of 
the Royal Society, and alreadv described (May 19, 
p 70) Among the additional exfiibits were the follow- 
ing — Horse face-pieces and other ornaments from the 
trappings of cart-horses, Miss L Eckcnstein , pre- 
historic Egyptian stone vases, Mr Randolph Derens; 
(1) Japanese paintings (Kakemono), (2) photomicro- 
graphs of iron and steel, Prof W. Gowland, scncii ol 
Egyptian beads, Prof W M Flinders Petne, F R S , 
mimetic resemblance of the different forms of a single 
species to two or three difTercnt models, Prof E B 
Foul ton, F R S , seed-bearing plants from the Coal- 
measures, Mr E A Newell Arbcr, Miss M Benson, 
Mr, R Kidston, F R S , Prof F W Oliver, and Dr 
D H, Scott, F R.S , paradoxical shadows in a non- 
homoccntric beam of light, Prof Silvanus P Thomp- 
son, F R S , freshwater phytoplankton from various 
parts of England and Ceylon, Dr F E Fritsch , series 
of rubbings of brasses, Hilda Flinders Petrie; stone 
implements and model of raft from the lowlands of 
eastern Bolivia, Dr J W Evans, (i) model of steam 
ship Turbmia, (2) (a) 4 kilowatt turbine-dnven dynamo, 

S model of 4000 kilowatt turbinc-dnvcii alternator, 
turbo-blowing engines, the Parsons Marine Steam 
Turbine Company, Limited 

On Saturday the foreign delegates visited Oxford 
and Cambridge in two parties, and the honorary de- 
grees referred to elsewhere (p 115) were conferred by 
the universities A complimentary banquet to the 
delegates was jg-iven at the Mansion House on Monday 
by the Lord Mayor of London 


ROBERT McLACHLAN, F.K S 

'VHE death of Robert McLachlan, familiarly known 
* to his friends as “ Mac,” removes from our 
midst one of the most prominent characters in the 
London entomological world during the last half- 
century He joined the Entomological Society as long 
ago as 1858, and always interested himself greatly in 
Its welfare, having successively filled the offices of 
secretary and president, and still holding (as he had 
done for many years past) the office of treasurer at the 
time of his death Till the last few months, when 
falling health compelled his absence, he was most 
regular in his attendance at the meetings He was 
also one of the five original founders of the Entomo- 
logtsts' Monthly Magazine (in 1864^, and up to the 
last was still one of (he acting editors — the last of 
the founders — the other four having all died or retired 
many years ago, 

Mr McLachlan was the son of a ship's-chandler on 
Tower Hill, whose Instruments were very highly 
esteemed by the merbantile community Being pos- 
sessed of independent means, he devoted his life to 
entomology, tHough, as a child, he tells us, in sortie 
autobiographical notes in his Presidential Address to 
the Entomological Society, in January, 1887, he had 

NO. 1805, VOL. 70] 


taken most interest in botany He made one voyage 
to the Southern Seas in 1855. and finally settled 
himself at Lewisham, near his intimate friend 
Stain ton, occasionally visiting various parts of the 
British Isles, and the Continent of Europe, especially 
when any entomological congresses were on foot, 
which he was very fond of attending Like most of 
his contemporaries, Mr McLachlan commenced his 
entomological studies with British Lepidoptera, as we 
learn from the list of entomologists In the Enfomo- 
logt\ts' Annual for 1858, where his name first appears, 
at which time he was living nt Forest Hill; but 
he soon turned his attention to Ncuroptcra, the study 
of which order in England received a great impetus 
just then by Dr Hagen’s papers in successive 
/InnwaK McLachlan especially attached himself to 
the Tnehoptera, or caddis-fiies, which he studied 
largely from an anatomical standpoint, often, in later 
yearit, speaking contemptuously of coloured figures 
of butterflies as being only fit for children He con- 
tributed many important papers on British and foreign 
Ncuroptera and Tnehoptera to entomological journals, 
and being in constant communication with the lead- 
ing ncuropticists at home and abroad, was able to 
bring together one of the finest collections m the 
world in his syircial groups, part of which, at least we 
hope, will find a permanent home at the Natural 
History Museum, South Kensington Part of the 
national collections of Neuroptcra, previously cata- 
logued by Walker, were rearranged and annotated by 
McLachlan He compiled (w'lth the exception of the 
Ephemends, which were undertaken by the Rev 
A E Eaton) the catalogue of British Neuroptera 
published by the Entomological Society of London in 
1870, and he also compiled the reports on Neuroptera 
and Orthoplcra for the Zoological Record from 
1869 to 1885 His most important scientific work was 
his ” Monographic Revision and Synopsis of the 
Tnehoptera of the European Fauna ” (1874-1884), but 
his snviller publications are extremely numerous 
Mr McLachlan was never married He died at his 
residence at Lewisham at the age of sixty-seven, on 
May 23, to the regret of a wide circle of entomological 
friends and acquaintances W F. K 


tMlLE 

'^HE great advance in modern artillery and 
^ ballistics is due principally to the efforts of the 
French Government, determined not to be caught a 
second time at a military disadvantage The progress 
has been made m the most rapid and economical 
manner by the appointment of committees, composed 
of experts chosen for their exact scientific knowledge, 
such as Sebert, Derthelot, Vieille, to investigate the 
problem and to solve the details by a judicious com- 
bination of theory and experiment 

Chief among these scientific experts, Sarrau was 
also the director of the Government factories of 
modern explosives, and at the same time professor of 
the theory at the tcole Polytechnique in Paris, and 
the School of Application at Fontainebleau 
We can follow the general course of his lectures by 
his published books on the theory of explosives , 
these will emphasise the lead taken by the French, and 
their contempt for any secretiveness about the laws of 
nature involved in the corresponding phenomena 
His books and other practical achievements serve to 
show his success in design and invention ; at the same 
time the obituary notices by his colleagues tell us how 
highly he was appreciated and esteemed as a teacher 
by his classes of pupils, 
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Tub annual visitation of the Royal Observatory. Grecn- 
’wich, will be held on Saturday next, June 4 

The following have been elected honorary and foreign 
members of the Chemical Society — Prof A H Becquerel, 
Prof C A L de Bruyn, Prof F W Clarko, Madame 
<;urie. Prof C T Liebcrmann and Prof E. W Morley 

A DEPUTATION from the Yorkshire Philosophical Society 
will wait upon the York City Council on June 6 with the 
object of asking the corporation to issue an invitation to 
the British Association to make York the meeting place in 
1906 

The death is announced of M Charles Soret, formerly 
rector of the University of Geneva, and a member of council 
■pf the French Physical Society 

The Lombardy Rendiconti announces the death of Prof 
Amato Amati, one of the most energetic educationists in 
Italy, and the author of works 011 Dante and on geography 

The death is announced of M E D del Castillo, who 
prepared a flora of the French islands of Polynesia and de- 
scribed a portion of the plants brought from Madagascar 
bv M Alfred Grandidicr 

At a meeting of the General Medical Council on Tuesday, 
4he following resolution was passed — " That the president 
(with the chairman of the Pharmacopcria Committee) be 
requested to inform the Lord President of the Privy Council 
that in the opinion of the council it is desirable that after j 
a sufficient period, to be fixed by law, the metric system 
of Weights and measures should become the one legal system 
for the preparation and dispensing of drugs and medicines ; 
that the council would view with favour the passing into 
law of a Bill such as that now before Parliament entitled 
the ‘ Weights and Measures (Metric System) Bill ' , and 
that in th^t event the council would be prepared to take 
all necessary steps to give effect to the law by making the 
proper modiflcations in the ' British Pharmacopoeia ' " 

A Reuter message from Wellington, New Zealand, re- 
ports that the King has sent the following telegram to 
Captain Scott, leader of the National Antarctic Expedi- 
tion — I have read with interest your report, which Sir 
Clements Markham sent me I congratulate you and your 
gallant crew on your splendid achievements, and wish the 
Discovery a safe journey home 1 hope to see you on your 
return to England " 

In a letter to the secretary of the Scottish Antarctic Ex- 
pedition, says the Ttmee, Mr W 5 Bruce, the leader of 
the expedition, lemarks — “ We have reached the south- 
eastern extremity of the Weddell Sea, discovering there a 
great barrier of ice, part of the Antarctic Continent We 
have gone 315 miles further south than last year, and iSo 
further than Ross Jn this part of the Antarctic regions 
We got beset here in 74° S , 23” W , and were frozen in f6r 
a week, from the 7th to the ijth of March When we got 
out by chance 1 thought It wisest not to proceed further in 
trying to get south and west, but to continue our programme 
to the notth-east We have sounded in depths up to 2900 
fathoms and trawled in depths of s66o fathoms (where Ross 
marks 4000 fathoms, no bottom)/' 

A Riutbr message from Rome reports thaf the Marconi 
wireless telegraph stations at Ban and Anti van (Monte- 
ne^o) have now been erected for some time, and are in 
regular working order The high power station at Coltam 
(Pisa), near the Royal farm of San Rossore, will the 
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largest in the world, and will be built entirely of stone 
It will be ready in August or September, after which the 
engines and other apparatus will be Installed, so that it 
may begin working not later than the beginning of 1905 
1 he Coltano station will be able to communicate with Great 
Britain, Canada, the United States, and the Netherlands, as 
well as with all vessels in the Mediterranean, the Baltic, 
the Red Sea, the Atlantic Ocean, and the Indian Ocean 

liiB eight) -seventh annual meeting of the Socidtd 
helvdtique des Sciences naturelleii will be held at Winterhour 
from July 30 to August 2 The business of the association 
will be transacted in seven sections as follows — inineralogv 
and geology, botany, zoology, chemistry, physics and 
mathematics, medicine, and civil engineering 1 he annual 
meetings of the Swiss societies of geology, botany, zoology, 
chemistry and of the Soci^td zurichoise de Physique will be 
held at Winterhour at the same time Ihe president of the 
association will be Prof J Weber, the vice-president Prof 
E Ludin, and the secretary M E Zwmgli, to whom all 
rommunications should be addressed at Geiselweidstriisse, 
Winterhour 

In recent numbers of Nature (March 24 and April 21) 
Prof Nagaoka and Prof, Franklin have described methods 
for demonstrating the change of length of iron wire by 
magnetisation Prof J C McLennan, University of 
Toronto, writes to say that a simple and satisfactory method 
of exhibiting this phenomenon is described in the Physical 
Review, vol iv , No. 35, July, 1898, and consists in the use 
of an optical lever attached to the test specimen 

Mr T Tbrada writes to us from the College of Science, 

' Tokyo, to direct attention to an optical illusion observed 
when lycopodium powder strewn on the surface of water 
15 made to gyrate by a jet of air After the whirling powder 
has been fixedly regarded for some time, and the eyes are 
directed to an adjoining table, the surface of the table 
I appears to move fn a direction contrary to that of the 
lycopodium 

Dr D Pacini sends us from Romp an account of careful 
experiments made by him with the object of observing the 
effects of n-raya described by M BlondloC and other investi- 
gators Though hiB observations were made under very 
favourable conditions, he was unable to detect any increase 
qf luminosity of a phosphorescent screen caused by unknown 
rays from strained or tempered steel, an Auer lamp, a 
Nernst lamp, sound vibrations, or a magnetic held, though 
various French observers have affirmed that in earh of these 
cases n-rays are emitted which produce an effect upon the 
screen. * 

In the course of an interview reported in the IVejtminjfrr 
Gaeeite of Friday last, Lord Kelvin is reported to have 
expressed himself as being decidedly of the opinion that 
the source of energy of the heat emitted by radium Is not 
in the elehient itself He remarked — "It seems to me 
absolutely certain that if emission of heat at the rate of 
90 calories pe** gram per hour found by Curie at ordinary 
temperature, or even at the lower rale of 38 found by Dewar 
an<t>Curie from a specimen of radium at the temperature 
of liquid oxygen, can go on month after month, energy 
must Somehow be supplied from without " 

A-wapxr on crystalline glazes and their application to the 
decoration of pottery, read before the Society of Arts by 
Mr William Burton, and printed in the current number 
(JPky » 7 ) of fhe Journal of the’lociety. Is a noteworthy con- 
>4ribution both to the science and the art of pottery By 
applying scientific knowledge and method to the production 
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of glazes on pottery, Mr Burton has been able to obtain 
with precision a variety of crystalline and opaleacent 
effects of decided novelty and beauty This has only 
been rendered possible by making many experiments 
to discover the Influence of the materials and the tempera- 
ture on the effects produced and by having each stage 
of the process under perfect control In one of the 
new glazes produced in this way, artificial crystals which 
are developed In full perfection at temperatures from 1000° C 
to 1030° C, are reabsorbed Into the glaze as the temperature 
Is increased, and remarkable changes of colour are assumed 
until at a temperature of 1070^ C the crystals are entirely 
reabsorbed The crystalline effects produced at the different 
temperatures are of interest to the mineralogist, and the 
striking appearance of the pottery upon which the crystals 
are developed demonstrates the advantages of the appli- 
cation of science to industrial art 

The first excursion of the summer session of the Belfast 
Naturalists' Field Club was held on May 31, when 167 
members and their friends visited Hillsborough to explore 
and examine the demesne of the Marquis of Downahire 
Though this la the largest attendance at any one of the 
'’meetings of the society, the Belfast Naturalists' Field Club 
IS, lA ffie forty-second year of ila rxistencp, one of the most 
active Irish societies devoted to the practical study of 
natural history The main 
object of the club is to 
interest people generally 
in the study of natural 
objects, and this is, of 
course, all that can be 
accomplished in gather- 
ings of the size mentioned 
We are glad to know, 
however, that many of the 
members have been able, 
by private additional visits, 
to add to the scientific 
knowledge of the district 
The honorary secretaries 
of the club are Mr Neviii 
H Foster, Hillsborough, co 
Garfield Street, Belfast 

The ZMitsehrift der GeMellschaft fiir Erdkund§ contains an 
extremely Interesting report of a lecture on western Asia 
Minor by Dr A. Philippson Having completed his work 
In Greece, Dr Philippson has undertaken the Investigation 
of this little known region, which is of special Interest to 
Germany on account of the Anatolian Railway His paper 
summarises the results of explorations up to the present 
time 

Under the title *' A Case of Geographic Influence upon 
Human Affairs,” Mr George D. Hubbard discusses the 
results of glaciation in a limited portion of the State of 
Illinois In the Bulletin of the American Geographical 
Society. The subject is dealt with ” from the point of view 
of geographic influence upon plants, crops, and animals, » 
and upon man’s distribution, occupations, successes, and 
failures,” and the paper is a good Illustration of the method 
of treating the geological element in questions of the kind 

In on article on the developmental changes in oome 
common Devonian broebiopods (dmsf Joum Sci€ne§, 
April), Mr. Percy E* Raymond desarlbes, from abundant 
matorial, the life-change* undergone In a number of ipeciei 
0/ brachiopodfi with eapeciol reference to the ohoracter of 
the nepkmic shell, the developffient of the pedicle tube end 
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the delddiil piste,, end the acquirement of Rirflea 
character. The cpecimen* were obtained from tha Meaaw 
(Hamilton) shale*, near Canandaigua Lake, New Ynrk. 
They occurred in layers of Impure limestone, but wore 
completely replaced by silica, and when the rock was etched 
in acid the fossils were left in a remarkably perfect con- 
dition The fauna comprised many forms of Inverlebratoi, 
besides brachiopods, and included many individuals In 
immature stages 

A RESTORATION of the Ornithosaunan Pteranodon has 
been prepared by Mr G F Eaton, as the contribution of 
the Department of Vertebrate Palasontology of the Yale 
Museum to the St Louis Exhibition Particulars, accom- 
panied by a half-tone engraving (which we are enabled to 
reproduce), have been published m the American Journal 
of Science (April) The genua was originally described by 
Marsh from the Cretaceous rocks of North America, but 
further details of its structure have since been obtained 
Mr Eaton points out that the sderotic circle is composed 
of twelve thin plates of bone arranged with overlapping 
edges, so as to form a hollow truncate cone, similar In shape 
to the avian sclerotic circle With regard to the vertebra, 
there are nine cervicals In the dorsal series are included 
eight vertebras, anchylosed to form the notariiim, and four 
free dorsals intervening between the notanum and the 


sacrum By assuming that the first four vertebra of the 
sacral series (in the broader sense) are homologues of the 
lumbars of other groups, the total number of prcsacral 
vertebra would appear to be twenty-five This compares 
closely with the supposed number of presacrals in the 
Eusuchia 

In the second part of vol xxxvi of the Memoirs of the 
Russian Geographical Society, for general geography, Prof 
N Zarudnyi gives the second part of the account of hii 
Journey to eastern Persia It contains a description of the 
421 species of birds found by him, with the addition of a 
few species previously observed by Dr Blanford and Dr. 
Aitchison It would be premature as yet to draw any 
general conclusions concerning the relations between the 
avifauna of eastern Persia and the other parts of the Iron 
plateau and the Turan lowlands. Consequently, the 
Rusaian ornithologist only gives a description of each 
species, with interesting notes concerning the habits of the 
spcclee end Its distribution. Dividing his region into six 
districts, he gives the lists of nesting and temporary visiting 
birde for each district separately. 

The larval eyes of Ihe mollusc Chiton and their ultimate 
fate form the subject of an article by Mr H Heathy In 
the March Issue of the Proceedings of the Philadol^lo 
Academy. 
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In a recant isflue (vol IjuiH , No. 3) of the Journal of the 
Asiatic Society of Denial, Mr. E P Stebblnp records the 
occurrence In the Himalaya of a beetle of the genua Thana- 
aimus, a discovery which may be of some commercial Im- 
portance, owing to the fact that these insects feed on the 
bark-bceiles so destructive to timber 

A FBATUftB In the report of the proceedmga of the 
siateenth annual meeting of the U S Association of 
Economic Entomologists (Ent Dlvls Agric. Dept , Bull 
No. 46), IB an address on Insect photography by Mr. M V 
Sllngerland While urging the importance of this com- 
paratively new application of photography, the author points 
out that many of the replicas of photographs published in 
current literature are of a very inferior type 

Kn the May number of the Zoologist the editor continues 
his notes on the influence of rivers on animal distribution, 
dealing, first, with their active, and, secondly, with their 
passive effect as dispersers A very large number of cases 
are cited where animais — singly or in parties — have been 
involuntarily carried down by rivers, while in the second 
part the author has been equally industrious in collecting 
records of instances where animals have swum rivers of 
considerable breadth 

Invertebrates form the subject of the four articles in the 
latest issue (vol Ixxvl , part iv ) of the Zeitsckrtfi fur 
Tiis^ensehafiliche Zoologte Messrs Schuberg and SchrOder 
describe a new thread-worm infesting the muscles of leaches 
of the genus Nephelis The spermatogenesis of sponges 
and ccelenterates is discussed by Mr W Gdrich, while Mr 
C Julin gives the result of his investigations into the 
phylogeny of tunicates, and Dr H Simroth describes a 
remarkable new slug, Ostracolethc fruhsiorfen, from 
Tonquin, and its bearing on the classification of gastro- 
pods 

According to the classification generally m use in this 
country, fishes are divided into the four subclasses Elasmo- 
branchil, Holocephali, Dipnoi and Teleostomi, while the 
Palaiozoic Ostracodermi (Pteraspis, Cephalaspls, Pterlch- 
thys, &c ) are placed in a class by themselves Mr C T 
Regan, of the British Museum, in a paper on the phylogeny 
of the Teleostomi, published in the May number of the 
Annals and Magaaine of Natural History, has, however, 
arrived at the conclusion that a much simpler scheme is 
advisable, and that it will suffice to divide the class (inclusive 
of the Ostracodern^i) into the two groups Chondropterygil 
and Teleostomi, the former including the Elasmobranchii and 
Holocephali, together with Pteraspis and its allies, and the 
latter all the rest The most primitive group of Teleostomi 
is considered to be the Chondrostei (sturgeons and 
Palsoniscide), from which all the others are derived, One 
branch gave rise to the Crossopterygii, from which In turn 
Sprang the Dipnoi (Dlpneusti), the author regarding the 
resemblance which has long been k^own to exist between 
the Ans of the two latter groups as over-riding the diAer- 
ences m the skull-structure The Teleostei take origin as a 
separate branch from the Chondropterygil The most pro- 
nounced departure from the views of others Is, however, 
the brigading of the Ostracodermi (exclusive of Pteraspis, 
wiiich'V' le' ^garded as a chondropterygian) with the 
Aithrodlra (Coctosteua, &c , generally gfouped in the 
Dipnoi), as an oHaboot of the Croasopterygil, under the 
title of Placodemil. Mr Regan will, we think, have con- 
ndereble dlfllculty In persuading palseontologlstB to accept 
this part, at any rate, of his scheme 
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It is stated in La Nature (May 28) that Dr Chaput has 
found that peroxide of zinc (discovered by Elvas) proves an 
eAiclent substitute for peroxide of hydrogen for dermac- 
ological and other uses, and is much less irritating than 
the last named substance 

The April issue of the Journal of Hygiene (vol iv , 
No a) contains a number of most interesting and important 
contributions SteA Surgeon Dalton, R.N , and Dr Eyre 
have Investigated the thermal death point of the Micrococcus 
meletensiSt which proves to be 57° 5 C They describe an 
apparatus whereby constant temperatures may be main- 
tained, and suggest standard conditions for the determin- 
ation of the thermal death points of micro-organisms Dr 
Houston, in a paper on the bacteriological examination of 
oysters and estuarial waters, details the mam facts obtained 
during an Investigation undertaken on behalf of the Royal 
Commission on Sewage Disposal Dr Nuttall and Mr 
Inchlcy describe an improved method for meaiiurmg the 
amount of precipitum in connection with tests with pre- 
cipitating antisera Dr Stevenson suggests a method of 
estimating future populations Messrs Dowhill and Le 
Doux give a note on a case of piroplasmosis cams, a tick 
disease of the dog, occurring near GrahamstowA, 'and Dr 
Nuttall describes the disease m a lengthy artiile illustrated 
with photos and temperature charts Lastly, Dr Graham 
Smith describes very fully a study of diphtheria bacilli 
isolated from 113 individuals during an outbreak of diph- 
theria at Cambridge in iqo3 

The Afth volume (second series) of the Publications of 
the USA Naval Observatory is devoted to a complete 
record of the meteorological observations made at the new 
Naval Observatory, Georgetown Heights, during the years 
1893-1902 inclusive After a preliminary description of 
each of the instruments used, the readings of the barometer 
and the wet and dry bulb thermometers, and the cloud and 
wind observations at three-hourly intervals during each day 
are given The whole of the results are summarised in an 
exhaustive senes of tables which conclude the volume 

In the Annals of Botany for January, Mr Harold Wager 
discusses the function of the nucleolus in plants and animals, 
and, basing his deductions upon the investigation of the 
nucleus in the cells of the root-apex of Phaseolus, he comes 
'to the conclusion that the nucleolus is Intimately bound 
up with the formation of the chromosomes, and that there 
is a deRnite continuity of nuclear substance from mother- 
nucleus to daughter-nucleus through the cKromosomes 
Mr Wager has also attacked the problem of the cell 
structure In the Cyanophyqes, and in a preliminary paper 
communicated to the Royal Society he claims that the central 
body of the Cyanophyces Is a nucleus of a simple or rudi- 
mentary type ^ 

The second volume of the second revised and enlarged 
edition of Prof W Pfeffer’s work on " PAanzen- 
physlologie " (Leipzig . Engelmann , London Williams and 
Norgdte) has been received. The volume is chieAy con- 
cerrfbd with transformations of energy lesulting m various 
movements in plants 

Three pamphlets on radium and radio-activity have just 
bem Yecelved from German pablishors One is a second 
edttion of a useful summary, by Prof K Hofmann, of 
Iraestigatjons of Becquerei aod other rays from 1896 to 
ma present time; the title la ‘‘Die radioaktiven Stoffe 
nach dem neubsten Siande dsr wissenschaftlichen 
Erkenninjs " (Lelpslg . Barth) The same pubUBher has 
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issued a translation, by Prof G Siebert, of Mr P Soddy's 
Wilde lecture (see Natlke, March 3, p 418) on the evolu- 
tion of matter as revealed by the radio-active elements 
A translation, by Mr E Ruhmer, of a lecture by Mr W J 
Hammer, delivered before the Amerjcan Institute of 
Electrical Engineers, on radium and other radio-active sub- 
stances, has been issued by the publishers of Der 
Mechamker, Berlin 


OUR ASTRONOMICAL COLUMN 

Tim Extreme Ultra-Violet Spectrum of Hydrogen — 
In No 4, vol xlx , of the Asirophysical Journal, Mr 
Theodore Lyman, of Harvard University, ^ives a list of 
wavc-leng'ths for the lines in the extreme ultra-violet spec- 
trum of hydrogen, first discovered by Dr Victor Schumann 
In Mr Lyman’s experiments the light from the discharge 
tube was transmitted through fluorite windows and a tube 
containing hydrogen at very low pressure, and the spectrum 
was formed by a concave grating ruled on speculum melal 
He found that from the region about A 1854 about A 170a 
the spectrum is almost continuous, containing only a few 
faint lines About A 1700 there is an absorption band, the 
width of which seems to depend upon the purity of the 
hydrogen enclosed in the apparatus Beyond A 1650, to- 
wards the more refrangible limit of the spectrum, numerous 
fine lines exist, and of these Mr Lyman has measured 134 
In the table accompanying the paper the wave-lengths (to 
five figures) and intensities of 133 lines between A 1033 and 
A 1878 are given Ft is interesting to note that the superior 
reflecting power of speculum metal for these short wave- 
lengths has been incidentiiUy demonstrated by the use of 
the grating 


Variable Radial Veiocitv of ti Piscium — A senes of 
spectrograms of n Pisnum obtained by Prof H C Lord, 
of Columbus (Ohio), and extending over the period 
December, 1901, to January, 1904, indicate that this star 
has a variable radial velocity of long period 

From measurements of H7 and thirteen carefully selected 
iron lines the following results, among others, were 
obtained — 


Dec 15, 1901 
J.0 10, 1902 


Bodlitl vel 

(Reduced Dale 

10 Sun) 

+ iS 5 kms I Dec 15, 1903 
+ 254 ,, IjaD 9,1904 


Radial vel 
(Reduced 
to Sun) 

+ 9'5 kmi 
+ lo6 „ 


1 he sharp definition of the lines m the spectrum of 
1) Plsciuni render Its radial velocity especially suitable for 
spectroscopic measurement, and this fact, with other con- 
firmatory evidence, leads Prof Lord to the conclusion that 
the variability is real {Astrophystcal Journal, No, 4, vol 
xlx ) 

s 

Proposed New Observatories — In a report published 
by the Carnegie Institution at Washington (December, 
1903), a committee consisting of Profs Boss, Campbell and 
Hale, which was appointed by that institution ** to consider 
Certain large projects in astronomy," strongly urge the 
establishment of an observing station in the southern hemi- 
sphere for the prosecution of certain definite observations 
which It IS hoped might be completed in ten or twelve years 
They also recommend that an observing station for solar 
Investigations in an exceptionally favourable atmosphere 
should be established and maintained throughout one full 
sun-spot period (eleven years) at least Further, they urge 
the construction and maintenance of a large reflector for 
Bstrophysical investigations at one, or both, of the proposed 
stations These recommendations are supplemented by a 
detailed programme of the work that might be accomflliAed 
and a carefully prepared scheme for the necessary buildings 
and stafTs 

In Appendix A Prof J W Hussey, who was deputed to 
explore California and Arizona In Mer to determine the 
most suitable site for the proposed solar observatory, gives 


an interesting account of his search, which led to the re- 
commendation of Mount Wilson (California) as offering the 
best facilities for the work Appendix D consists of a 
number of letters from eminent astronomers in answer to a 
confidential inquiry as to their views on the establishment 
of the proposed observatories 

Variability of Spark Spectra —Some interesting results 
have been obtained by Mr A S King, of Bonn, from a 
long senes of experiments on the variability of spark spectra 
with various conditions of current, discharge and environ- 
ment So far, the spark spectra of six metals, Cd, Zn, Mg, 
Ca, Hg and Al, have been studied under different conditions, 
and the results of the experiments have led to the following 
conclusions — 

(1) Ihe lines of each metal may be divided Into two groups 
according to their behaviour when the conditions are varied 
The first group contains all the " senes " lines and a few 
others, whilst the second group includes the lines for which 
no " senes " relations have yet been discovered (a) The 
lines of both groups are enhanced by capacity and weakened 
by self-induction, but those of the second group are much 
more affected in this way than those of the first (3) Of 
the two " subseries " of each metal the first is much more 
sensitive to all changes (4) The last members of a senes 
are reduced more by self-induction than the first, a shift of 
maximum intensity towards the greater wave-lengths being 
produced " Capacity "has the opposite effect 

Mr King describes his experiments, and discusses the 
results in detail in a paper published in No 4, vol xix , of 
the Astrophystcal Journal, where some of his photographs 
are reproduced 

Report of the Oxford University Observatory — In 
the twenty-ninth annual report of the Oxford University 
Observatory, Prof H H Turner gives a of the 

work accomplished during the twelve months from May i 
1903, to April 30, 1904 He again refers to the urgent need 
for a residence attached to the observatory, but on account 
of the general lack of funds at the university he does not 
pi ess the matter 

The measurement and reduction of the plates for the 
Oxford section of the Internalional Astrographic Chart is 
now complete, and the press rop> of the work has been 
lodged at the Bodleiun Library for safety until it is possible 
to raise the 2000/ necessary for its printing and publication 
It was proposed that the experience gamed by the observ- 
atory staff in the production of this work might be utilised 
in measuring the plates taken at one of the southern observ- 
atories where the lack of funds and instruments prohibits 
the completion of the work lo this end fifty plates were 
received from the Perth (W Australia) Observatory, and on 
measuring twenty-one of them it was found that their re- 
duction could be easily and economically carried out at 
Oxford 

A stereo-comparator, which is essentially an elaborate 
and improved stereoscope for the comparison of the star- 
places on any two plates of the same region, but taken at 
different epochs, has been presented to the observatory by 
Mr C L. Brook, and has been proved to be efficient and 
easily manipulated. 

The Stereo-Comparator —In No 5, vol xil, of Popular 
Astronomy, there appears a translation of a paper com- 
municated to the Astronomical Society of Belgium by Dr 
G van Biesbroeck, in which the author traces the 
evolution of, and describes, the stereo-comparator invented 
by Dr Pulfrich , he also gives brief accounts of the re- 
searches wherein the instrument will prove to be an 
extremely useful aid Amongst the latter he notices the 
study of cometary features, the detection of stellar proper 
motions, and the discovery of minor planets As evidence 
of the comparator’s efficacy in the last named field, he 
mentions that Dr Fulfileh, who was totally vUh 6 ut ex- 
perience in minor planet work, not only found aevefial 
asteroids which Prof Wolf had recognls^ on a pair of 
plates taken at Heidelberg, but also discovered a new one, 
which the careful scrutiny of the latter observer, under the 
ordinary condition!, had failed to reveal 


NO. 1805, VOt. 70]’ 


JUNE 2, 1904] 


NATURE 


III 


EMERGENCE AND SUBMERGENCE OF LAND 

A t the recent anniversary of the Geological Society, when 
the president was unable from illness to be present. 
Ills place was taken by Sjr Archibald Geikie, who prepared 
^n address for the occasion on the evidence supplied by the 
British Isles a& to the problem of the causes of changes in 
the relative levels of sea and land This address appears 
in full in the Quarterly Journal of the society, and we here 
reproduce it in abstract 


(1 ) Emergence — Geologists in the British Isles have long 
indulged the confident belief that Raised Beaches afford 
demonstrative proof of changes m the relative levels of sea 
and land The abundant and striking examples of them 
around Our coasts have been universally accepted among 
us as marking former sea-margins, whether the sea be 
supposed to have risen upon the land or the land to have 
been upheaved above the sea The recurrence of precisely 
similar terraces along the western coast of Norway, but on 
a still more impressive scale, has been regarded as furnish- 
ing evidence of an extensive emergence of land, from the 
south of Britain to the northern end of the Scandinavian , 
peninsula Prof Suess, however, seeks to show that, at 
least as regards the north-western coast of Norway, these 1 
opinions ar^ based upon a misreading of the evidence After 
his Visit to that region, and Ins study of the literature of 
the strand-lines, there so wonderfully developed, he has come 
to the conclusion that the Norwegian fjords furnish no 
argument against his doctrine that there has been no recent 
•upheaval of the land He asserts that “ wc must interpret 
all the setcr [rock-shelves] and the great majority of the 
terraces in the fjords of Western Norway as proofs 0/ the 
retreat of the ice that once covered so much of the peninsula, 
and not as proofs of any oscillations of the surface of the 
sea, slill less of any movement of the solid land ” It 
would widen the Inquiry coo much to enter upon an ex- 
amination of the evidence asi it is presented in Scandinavia 
But the author of the address, having been dll his life 
familiar with the strand-lines of this country, and having 
traced those of the Norwegian coast from Bergen to 
Hammerfest, directed attention to one or two of the insuper- 
able difficulties with which Prof Suess 's theoretical explan- 
ation seemed to him to be beset The great Austrian 
geologist appears to have unwittingly confounded two sets 
of beach-lines, which differ a good deal from each other in 
general character, and are entirely distinct in origin Avail- 
ing himself of the remarkably full and interesting researches 
■of Scandinavian geologists regarding the glaciation of their 
country, he dwells upon the importance of the terraces left 
by the fresh-water lakes that were dammed back bv the 
great Ice-sheet as it retired He believes that these pheno- 
mena extended even to the Norwegian coast, and that the 
strand-lines of the fjords, whether in the form of platforms 
oroded out of the solid rock (seter) or terraces of sediment, 
mark former levels of lakes that filled these valleys when 
their mouths were blocked up with the ice-^heet As the 
lowest of these strand-lines includes sands and gravels 
crowded with marine shells, he is compelled to admit that 
It marks a former sea-beach But he endeavours to dis- 
irimlnate between it and the other horizontal shelves, which 
follow it in parallel lines at higher levels He affirms that 
the latter present a senes of “ characters absolutely irrecon- 
cilable with what we know of the action of the sea along 
a shore *' — such as the senes of fragmentary terraces found 
at increasing heights Inland, their absence from the parts 
near the general coast-line, and the Breadth of the seter 
He passes lightly over the fact that some of these higher 
xei races have yielded marine organisms which are pro- 
gressively of more Arctic character, according to their alti- 
Tude, and according, consequently, to the antiquity of the 
sediments in which they lie 

Now, hcrarding to the experience of those northern 
gaolqgilitii who have epeclally studied Scandimivian glaci- 
ation » the lakes thht were formed by the ponding -back of 
the drainage against the flanks of the lOe-tfieet lie to the 
east of the watershed of the peninnila "rhese observers 
have ascertained that when this ice-sheet was waning, it 
retreated eastward from the backbone of the country and 
lay on the eastern or Swedish slope, leaving a gradually 

NO. 1805, VOL. 70] ^ 


increasing breadth of ground clear of ice The streams 
flowing eastward over this liberated area had their drainage 
arrested against the margin of the Ice , and hence arose a 
vast series of laLo*: which, lasted for longer or shorter 
periods, until, by the lontinued creeping backward of the 
ice, their contents were drained off to lower levels A 
multitude of records of old water-levels, or “ strand -lines,” 
was thus left over the surfair of the country It is the 
opinion of Scandinavian goologitts that all the terraces not 
of marine origin lie within that area 

As one of the distinctive tharai ters of the shore-lines left 
by the glatier-lakes, the author of the ” Antlitz der Krde ” 
cites the OLturrence of the rock-shelvcs or platforms (seter) 
eroded out of the lolid rock, and he refers the origin of 
these common features of the fjords to the daily osullatlons 
of temperature at the surface of the lakes A reference 
to the abundant examples of such rock-shelves in our own 
islands showed that this explanation is at least in- 
adequate If, however, for a moment, we grant 
that the strand-lines, including the seter of the Norwegian 
fjords, do mark levels of former fresh-water lakes, 
it IS obvious that, in order to pond the drainage back 
and produce these lakes, the mouths of the fjords mubt have 
been in some way blocked up by a barrier which has dis- 
appeared If this barrier were land-ice, as Prof Suess 
appears to assume, the water would rise behind It, until, if 
the overflow found no escape into the Atlantii, it would pass 
over the watershed, and joining the various bodies of water 
that were there intercepted by the great Swedish ice-sheet, 
would eventually find its way into the Gulf of Bothnia 
There would thus be two huge bodies of ice, between which 
the drainage was accumulated We must remember, how- 
ever, that the sCrand-lmes are not confined to the fjords, but 
sweep round the toast on either side, and even appear on 
the islands that flank the mainland of Norway, some of 
them actually looking out to the open sea The supposed 
ice-sheet must therefore have lain mainly outside these 
islands But there is absolutely no evidence of any such 
detached western ice-body, and every reason to believe that 
it never existed 

At the period of maximum glaciation the icp-sheet prob- 
ablv advanced westward beyond the present limits of the 
land But, when l^ began to retreat, it would naturally 
creep backward up the fjords, whuh would be still the mam 
lines of ice-drainage We can conceive, indeed, that at an 
parly utage of this retreat, a glacier^ or ice-lobe may here 
and there have blocked up a large valley and produced a 
lake, as m the instances cited by Prof Suess from Green- 
land But the Btrand-lines of western Norway are not ex- 
ceptional phenomena Ihey continue as characteristic 
feature^ of the coast-line and of the fjords for sevcr&l hundred 
fiq^les, and must owe their origin to some general and widely 
extending cause That they are true sea-beaches, as has 
been generally believed, Sir Archibald Geikie had not the 
smallest doubt 

Fortunately, we possess in our own islands d body of 
evidence bearing 00- this qi^estion, not certainly afl^ 
voluminous and impressive as ^hat of Scandinavia, but 
having the compensating advantage of great simplicity and 
clearness On the one hand, the faflious Parallel Roads of 
Gien Spean and Glen Roy, and those of other less known 
valleys, stand ogt as acknowledged relics of glacier-lakes , 
while round our coasts, on both sidta of the country, raised 
beaches, which have been hitherto regarded as old sea- 
margins, run /or hundreds bf miles These two senes of 
terraces are found close together, yet there is no difficulty 
in drawing a satisfactory distinction between them Indeed, 
their prbximity enables us aij the more clearly to perceive 
their contrasts 

There must, of course, be certain general resemblances 
between the littoral formations of lakes and of the sea 
The erosion produced by the waves or wavelets of a body 
of Ireib water is similar in kind to that performed by the 
sea. although different in degree - In like manner, the 
beachet of deposit formed in lakes possess, on a minor scale, 
manv of the characters of chose accumulated along the sea- 
tMlk And it may readily be granted that, in Isolated 
dxposurei of some old beach, It may be^difficult or impossible 
to decide, in default of evidence from elsewhere, whether 
the phenomena observable ore to be assigned to the work 
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gf Che iea or ol a lake Nevertheleii»i oji a review of the 
whole evidence, at least as it Is presented in this countryi 
Sir Archibald felt very confident that there is no risk of 
confusion In this matter The marine terraces maintain 
their distinctive features up to the very foot of the slopes 
where the lake terraces beg'in, whlfe those in turn are 
marked by other special peculiarities 

Let any observer who has followed the great 50-root 
raised beach along the western coast of Scotland and up 
the Linnhe Loih to the mouth of the Great Glen, look away 
to the right hand where the wide Strath of Spean leads into 
the interior While yet standing on the platform of the 
raised beach, if the air be clear, hii eye may detect the 
beginning of a line, drawn as with a ruler, at the same 
heiffht along the slopes on either side of the valley This 
IB tne lowest of the three great Parallel Roads of Glen Roy, 
and runs at a height of 850 feet above the level of the sea 
If he will now ascend into Glen Roy, where the three 
terraces are best seen, he will soon be struck by the dis- 
tinctive differences between these old lake-margins and the 
raised beaches with which he has already made himself 
familiar In the first place, he will remark their faintness 
as compared with the marine platforms of the coast 
1 hough readily traceable from a distance in their horizontal 
continuity, they are in manv plates hardly discernible when 
one 15 actually standing upon them A little examination 
soon reveals that each of them has been produced mainly 
by the arrest of sediment washed from the slopes above into 
the water of the vanished lake. Instructive illustrations of 
this process may often be observed along the sides of 
reservoirs which have been constructed in steep-sided valleys 
there each prolonged halt of the water at a particular level 
is marked by a shelf of detritus which, blown In by wind 
and washed down the declivities by ram, is stopped when it 
enters the water, where it accumulates as a miniature beach 
Here and there, especially on more exposed projections of 
the hillsides, there has been a little cutting-back by the 
shore-waves or drifting ice-floes of the old lake In Glen 
Roy Occasionally also where a streamlet has entered the 
water, its arrested detritus has aciumulated as \ broad, flat 
delta or terrace But it is manifest that, in such limited 
expanses of water, wind-waves could have had comparatively 
little erosive power Nor can we imagine that, even if the 
water froze, its floe-ice could have had any potent influence 
in sawing into the rocks of the declivities, and producing 
seter or rock-shelves Certainly throughout this wonderful 
assemblage of lake-shores, there 11 nothing for a moment 
to be compared to the incised platforms of rock so abundant 
as part of the raised beaches of the western coast of Scot- 
land We must remember also that the production of such 
ice-darnmed lakes took place as a mere episode in the retreat 
of the ice. No means are available to deternmne what may 
have been the length of time during which the water stood 
at the level of any one of these Parallel Roads We may 
probably Infer, from the absence of well marked and con- 
tinuous Intervening shore-lines, that the shrinkage of the 
ice and the consequent lowering of the level of the water 
were somewhat rapid 

The Parallel Roads of l^chaber, although the most im- 
posing, are not the Only examples of the shore-lines of 
ancient glacier-lakes In this country. Another striking case 
IS that of Strath Bran In Ross-shire, where the glaciers 
descending from the mountains on each side ponded back 
the drainage of the valley, and sent It across the present 
watershed of the country at a height of about 600 feet above 
the sea The conspicuous gravel-terraces at Achnasheon 
are a memorial of this vanished sheet of water 

Now, with these undoubted records of ancient lakes, let 
us compare the structure and distribution of our Raised 
Beaches These shore-lines are found, on both sides of 
Scotland, at approximately the same heights above the level 
of the sea They are partly terraces of deposit, and partly 
true seter or platforms cut out qf the solid rock, the same 
beach presenting frequent alternations of both structures 
In general, it may be said that the detrltal terraces are found 
chiefly In bays, sea-lochs, or other sheltered places, while 
the rock-terraqes are conspicuous In more open sounds and 
exposed parts of the coast, where the tidal currente end 
wind- waves are most powerful 
As the highest terraces are the oldest, they hove been 
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longest exposed to the influences of denudation, and are thus 
the faintest and most fragmentary. But the dimensions and 
perfection of a raised bMch do not depend merely on age, 
but in large measure on the length of time that the water 
stood at that level, and the varying local conditions that 
favoured or retarded the planing-down of solid rock or the 
deposition of littoral sediment 

That these loaches unquestionably mark shore-lines of 
the sea may be inferred on three grounds —(1) Their posi- 
tion on both sides of the island at corresponding heights. 
No possible arrangement of ice-dams in the Atlantic and 
in the basin of the North Sea can be conceived Chat would 
have everywhere ponded back the land-drainage to similar 
levels (a) Their independence of local conditions The 
same terrace may be traced down both sides of a sea-loch 
and round the coast Into the next loch, retaining all the 
while Its horizontal continuity. Not only on the mainland, 
but on the chain of islands outside, the same parallel bar 
has been incised, both on the inner or sheltered side and 
also on the outer flank looking to the open Atlantic (3) 
Their organic remains From the youngest of the beaches 
up to the highest, the terraces of deposit contain marine 
organisms which have not been scooped out of some earlier 
formation, but he in the positions in which the animals 
died, or into which they were washed by shore-waves and 
currents The fossils of the latest beaches are entirely 
identical, or almost so, with forms still living In the adjacent 
seas, while those of the higher beoLhes are threat or Arctic 

In some sheltered places, such as the Dornoch Firth, 
especially near Tam, and some inlets on the west side of 
the island of Jura, a number of successive bars or terraces 
of deposit may be observed up to heights of 100 feet or more 
above the sea But there are in Scotland three strand-linea 
so conspicuous and so persistent that attention mav be con- 
fined to them From what has been taken to be their 
average height above mean sea-level or Ordnance-datum, 
they are known respectively as the loo-foot, the 50-foot, and 
the 25-foot benches 

The author here adverted to what he had long regarded 
as a reproach to the geologists of this country No 
systematic eflort has ever yet been made to determine 
accurately, by a series of careful levellings, the precise 
heights of these old shore-lines Wc only know that, 
roughly speaking, a raised beach retains its level for long 
distances, and appears to he at the same height on both 
sides of the countrv But we are still ignorant whether 
or not an appreciable difference of level might not be de- 
tected between the western and the eastern development of 
the same beach, nor do we know whether 11 would not 
betray some variation in its heighc between its northern 
and southern limits There seems to be a tendency for the 
levels of the beaches to rise sllghti) towards the head of 
an estuary or sea-loch But whether this difference Is more 
than can be accounted for by the ordinary elevation of the 
tidal wave as it ascends a narrowing inlet remains to be 
determined 

Obviously, until accurate Information Is obtained on all 
ascertainable differences of level In the system of our raised 
beaches, we must remain unprovided with some of the most 
important material for a discussion of the history of these 
beaches It Is surelv not too much to hope that one or 
more observers, enilowed with the requisite geologicaf 
knowledge and geodetic skill, may before long be found 
who win undertake the investigation of this interesting 
subject, and thus aid in the solution of a problem which 
does not merely concern the evolution of our own islands, 
but Is of high importance as a question in geological theory. 

The ioo- 7 oot, 50-foot and a5-foot beaches of Scotland 
were briefly described, and it was pointed out that in the 
structure of these old sea-margins a feature of special 
Interest is presented by the platforms which have been 
eroded out of the solid rock, and which afford not a little 
light as to the origin of the Norwegian seter The surface 
of these rock-terraces Is flat, and usually covered with m 
thin coating of grass-grown soil through which harder 
knobs and stacks of the underlying rock here and tber» 
protrude At the Inner margin of the terrace, the rodci. 
lisa Into a cliff or steep bank, the base ol which is fre» 
fluently pierced with caveg That iheee caves were mainly 
due to erosion by moving water is abundantly evident lie 
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di« rounded and smoothed surfaces of their sides Their 
floors are often rough with round shingle, which has un> 
doubtedly been the material employed by nature in their 
oaCDvation No one who has made himself familiar with 
Che rock-platforms which at the present day are in course 
of erosion by the sea along these same coasts can for a 
moment doubt that the rock-platforms of the raised beaches 
which, down to the minutest point, resemble them, have 
likewise been eroded by the waves of the sea 

That the daily oscillations of temperature invoked by 
Prof Suess in explanation of the Norwegian seter have had 
Cheir share in the erosion of these Scottish examples cannot 
be doubted But this share is evidently feeble in amount 
now, although it may have been more considerable during 
<he Glacial period More potent as a contributory influence 
In the erosion of the older terraces was probably the action 
■of floating ice, driven along the shores by winds and tidal 
currents Down to the time of the 50-faot beach, when 
glaciers in the north of Scotland descended to the edge of 
the sea, there may have been a good deal of such ice in 
the more enclosed sea-lochs, where the water, freshened 
by the discharge of melting snow-fields and glaciers, might 
itself be covered with a cake of ice And there was not 
improbably a good deal more ice m the fjords of Norway 
The grinding and rasping action of such ice, driven by 
gales ashore, has long been remarked But in any caso 
we are justified in regarding the Scottish seter as examples 
of truly marine erosion, and there appears to be no reason 
why those of Norway should not have had the same origin 
It IS dt least clear that the statement that the characters of 
■seter " are absolutely irreconcilable with what we know 
of the aition of the sea near its surface," cannot be sustained 
Certain features of the extension of the raised beaches 
throughout Britain appear to be of fundamental importance 
in relation to the discussion of the problem of the emergence 
of land Though so persistent along both the western and 
eastern coasts of Scotland, these beaches, asi is now well 
known, do not stretch northward into the Orkney and 
Shetland Isles Along precipitous sea-frontii we could not 
expect to meet with them, but among these islands there 
are endless sheltered inlets and bays which, had they in- 
dented the shores of the mainland of Scotland, would un- 
doubtedly have had their fringe of terraces The conditions 
for the development and preservation of the beaches were 
eo entirely favourable, that their absence can only be legiti- 
mately accounted for on the supposition that they can never 
have existed here Still farther north, among the Fxroe 
Isles, no trace of any raised beaches has been found among 
fhe numerous natural harbours and creeks that break the 
monotony of the vast ranges of basalt-precipicc Here, 
AgBin, we cannot suppose that any such beaches were ever 
formed 

In the southward extension of the Scottish raised beaches 
these features begin to lose Cheir distinctness as they are 
traced into England The loo-foot beach, which has not 
been recognised along the northern coast of Sutherland or 
in Caithness, appears also to fail before it reaches the 
English coast It is well marked In the estuaries of the 
Clyde and Forth, whence in a fragmentary condition it 
has been traced into Wigtonshire on the one side and to 
Che north of Berwickshire on the other But no remnants 
•of It appear to have been detected in the North of England 
The raised beaches of the north and east of England were 
briefly referred to, and It was then shown that In England 
And Wales the most continuous and best preserved oxampleb 
are to be seen on the coasts of the soi^thern counties The 
lower raised beaches along the coasts of Dorset, Devon and 
Cornwall have long been known, although their geological 
age, their history, and their relation to the later phases of 
Pleistocene time, have not yet been satisfactorily cleared 
up. William Pengelly, who devoted so much time to this 
aubject, clearly proved that these beaches do not stand now 
at their original level, but that after theif formation the 
teglbn was upraised to the amount, os estimate^ by him, of 
not less than 70 feet, when the lowest sunk forests flourished 
aa land-surfaces, and that thereafter capie a submergence 
ufcirtalnly 40 and perhaps many more Feet 

Mr. Tlddbman has shown that. In Gower, on the coast 
Gltfnorgan, a raised beach which lies from 10 to 30 
•eet above the level of the modern beach, and contains 
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littoral shells of common species, la yet older than at least 
some part of the Glacial period, for It is overlain by Glacial 
drift. In this case, also, Its present is probably not its 
original level There Is evidence of considerable sub- 
mergence, at a comparatively late period, farther east m 
the same county and along the southern coast of England, 
and the inter-Glaciai or prp-Glacial raised beaches of the 
whole of this region doubtless stood at one time higher 
above the sea-level than they do now, 

The raised beaihes of Ireland were alluded to, special 
attention being directed to an ancient shnre-line at Cork 
Harbour, which has recently been traced by Messrs Muff 
and Wright, of the Geological Survey, not only within the 
harbour, but for a long distance on the shore to the cast 
and wpi%t of that inlet 1 hough only a few feet abuve the 
present high-water mark, this beach has been ascertained 
to be older than the oldest Irish Douldcr-clay, for it is 
overlain by the so-called “ shelly marl " which w..is bi ought 
in upon the land from the sca-baiiin The similarity of 
position and antiquity between this beach and thil under- 
lying the drift in Gower is obviously as important is it is 
interesting A shore-line, which niufit be of pre-(jl.uial or 
inter-Glacial age, is Iraceable in the south of frclind and 
in South Wales It has not only survived the erosive pro- 
cebses of the Glacial period, but it appears to have outlived 
some serious alterations m the relative levels of sea and 
land, which have taken place since its formation More- 
over, we have to note the fact that neither at Cork nor in 
Gower does uny younger post-Glacial terrace appear lo be 
recognisable If we might judge from the analogy of other 
parts of these islands where the suicessiun of raised be.iLhps 
IS tolerably complete, we should infer that if ever anv later 
terrace existed here it must now be submerged — an inference 
which. It will be observed, is supported by the evidence of 
considerable submergence in South Wales and on the 
southern coast of Hampshire 

(li ) Submergence — Of the various kinds of proof of the 
submersion of terrestrial surfaces furnished m these islands 
only two were dealt with first, the extension of land-valleys 
beneath the sea, and, secondly, the existeni.£ of what are 
known as sunk forests 

(1) I hat the fjords of Norway, the sca-lochs of the west 
of Scotland, and the harbours or inlets of the west of Ireland 
were originally valleys on the dry land, although now 
deeply submerged, has long been an accepted belief nniong 
those geologists who have specially Cunsidered the subjecc 
Ihe interval of time which has elapsed since this sub- 
mergence has not sufficed to fill up with sediment these 
submarino depressions By a study of the sea-charts, we 
can still trace the winding curves of the ancient valleys, and 
can even here and there detect among them Ihe basins 
>^ich, when the present sea-bottom was a land-surface, 
were filled with fresh-water lakes On the sea-floor to the 
east of our own country and of Scandinavia, such relics of 
subafcnal denudation are less imposingly preserved, yet 
evidence of the subme^ence of land-valleys has been noted 
there also It must pr course bO remembered that the land 
on that side is of mlich lower altitude than on the western 
coasts, that the ground slopes gently under the sea, and 
that the valleys are comparatively insignificant depressions 
on Its general surface Moreover, the more abundant 
drainage on thn-longer slope east o| the watershed, and the 
much greater development of drift dp that side, leads to a 
far more copious discharge of sediment into the shallow 
North Sea and the Gulf of Bothnia, and the submarine 
prolongations of the old land-valleys are thus apt to be 
burled under recent accumulations ofidetritue There may, 
however, perhaps be another cause for the contrast between 
the profoundly Indented and precipitous western coast and 
the compafativelv low and monotonous trend of the eastern 
coast The author hod long been disposed to believe that 
the submergence has been greater Cowards the west than 
towards the east. In the prolongation of the West High- 
land ^ea-lochi on the floor of the Atlantic outside, the 
original land-surface sometimes lies 600 feet or more below 
the^reient sea-level If the tbbnierged land-surface of 
qomi-western Europe could be upraised some 600 feet, the 
submarine prolongations of the sea-lochs would once more 
become glens and straths, and their rock-basins would again 
be turned Into fresh-water lakes 
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There is no similar series of well marked submerged 
valleys on the door of the North Sea from which to estimate 
the amount of submergence of that tract, at least half of 
which, at no very distant date, formed a land-surface that 
connected Britain with the rest of the Continent The 
charts show this sea-Boor to consist of two distinct portions. 
The northern half forms a plain, which appears to slope 
gradually towards the north The southern half, however, 
rises somewhat rapidly from the edge of that plain into an 
escarpment that runs in a north-easterly direction for a 
distance of 500 miles, from off Flamborough Head to the 
Skagerrak From the top of this escarpment the surface 
undulates southward as a iiigher submarine plain, traversed 
by the still feebly traceable submerged valleys of the Elbe, 
the Rhine, and the lliaines, and covering an area of more 
than 50,000 square miles An uprise of not more than 
300 feet would turn this tract into a rolling plateau of dry 
land, like the downs and wolds of Yorkshire, which are 
Its emerged continuation Such nn amount of uplift 
would probably be amply sufficient for the transaction of , 
all the later geological history of the region The con- 
version of the area into a sea-bottom mjy not have been a 
continuous process It was probably in operation during 
the early stages of the Glanal period, and its latest phases 
come down at least into Neolithic time 

(a) The sheets of peat with stools and trunks of trees, 
known as sunk or submerged forests, and of such frequent 
occurrence around the ruiisis of the British Isles, have long 
been confidently regarded ds proofs of recent subsidence of 
the land That they generally mark former Land-surfaces 
cannot be doubted, for the tree stumps are seen to send 
their roots down into the soil underneath, and manifestly 
stand in the places where they originally grew The 
presence of hazel-nuts, elytra of beetles, land-snails, and 
other terrestrial organisms, affords further confirmation of 
this conclusion Ihe great majority of these vegetable 
Hccumulatlons are found between tide-marks in bays and 
estuaries, and in many cases they can be seen to pass below 
the limits of the lowest tides, and thus to be constantly 
in part submerged The trees and the fresh-water plants 
must have lived above the reach of the sea, so that they 
now lie 20 feet or more below the level at which they 
originally grew, and the conclusion has been drawn that 
they mark a general subsidence of these islands, to the 
amount of at least ao feet, at a comparatively recent date 
Sir Archibald Geikie was inclined to believe that this con- 
clusion has been rather too swcepingly drawn That some 
of the submerged forests may be satisfactorily accounted for 
without any change in the level of the land or of the sea was 
urgently enforced more than eighty years ago by John 
Fleming, in reference to the examples first brought to 
notice by him in the estuaries of the Tay and the Forth 
It will be readily understood that, in the later stages of 
the Glacial period, when much detritus was swept off the 
land into the sea, the conditions would probably be especially 
favourable for the formation of alluvial bars along our 
coasts, such as ore now in course of accumulation for 
hundreds of miles on the southern coast of Iceland, where 
some of the features of that period may still be said to 
linger Behind these barriers lagoons would arise, 
which in course of time might becohne marshes, and 
eventually peaty Bats, supporting a growth of trees But 
when the supply of s^iment failed, and the sea, instead of 
heaping up the bars, began to breach them, the level of the 
bogs would sink liy the escape of their water to the beach, 
and the tide at high-water would overflow and kill oB the 
forests. Occasionally, owing to the action of underground 
drainage, the seaward mar§fins of forest-covered peaty flats 
may have been detached from the main body and launched 
downward on the beach, even beneath low-water mark 
Had our littoral sunk forests been conflned to a few places 
where the topographical conditions were specially favour- 
able for their production, we may concede that they would 
not in themselves furnish suRicienr proof of a ehifl of level, 
either on the part of the land or of the sea But when we 
consider their widespread distribution all round the margin 
of these islands, even on those shores where it is difficult 
to believe tbdt there has been any subsidence or slipping 
downward of a land-surface owing 10 (he draining on of 
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underground water, we may well doubt whether the old 
belief should be disturbed, that the facts, taken as a whole, 
prove a general submergence 

Fortunately, the evidence available on this subject allows 
us to go a step farther. We need not be content with such 
debateable proofs as are furnished by the sunk forests 
between tide-marks, for land-surfaces can be adduced which 
are buried beneath marine accumulations in circumstances 
that leave no doubt as to the facts of submergence 
Ihe author, after presenting some details proving sub- 
mergence at Belfast, at Hull, and at Grimsby, to the extent 
of sometimes as much as 52 feet, stated that on the coast 
of South Wales interesting sections had been laid open in 
the excavation for the Barry Docks, in Glamorgan, furnish- 
ing conclusive proof of a succession of at least four layers 
of peat overlain by estuarine deposits, and in a situation 
which precludes any recourse to local settlement by drainage 
of underground water or downward slipping The strata 
are manifestly undisturbed, and the lowest is an unmis- 
takable land-surface It consists of peat full of remains of 
oak, hazel, cornel, hawthorn, and willow, together with 
1 rushed shells cif Hj|ralmia and, apparently, Fisidium and 
Planorbis 'Ihe soil underneath this forest-growth has- 
jielded specimens of Helix, Hvahnia, Succinei, Limnsea, 
Pupa, and Valvata This buried forest-growth lies at a 
depth of 35 feet beneath Ordn.ince-datum, or 55 feet beneath 
the line of high-water of ordinary spring tides It proves 
a submergence nf at least 5^ feet, and the peat-bands at 
higher levels mark successive pauses in this submergence 
lhat the movement was in progress in Neolithic time may 
be concluded from the occurrence of a portion of a polished 
celt in the uppermost layer of peat, from which also two 
bone needles are reported to have been obtained Mr 

Strahan informed the author that, wherever excavations have 
been made at the mouths of the valleys on the coast of South 
Wales, similar layers of peat have been cut through at 
depths below low-water mark It would thus appear that 
the submergence has been general all along the coast-line 
On the southern English coast similar evidence of n 
considerable change of level has long been known bunng 
the extensive excavations for new dock accommodation at 
Southampton, a bed of peat, 10 feet thick, has been found, 
descending to a depth of 43 feet below Ordnancc-datum 
This vegetable accumulation has yielded many land and 
fresh-water shells, abundant trunks of oak with roots, 
sometimes 2 feet long, passing down into the loam beneath ; 
plentiful remains of bench and hazel, together with some 
birch and pine The plants also include bulrush, sedge, 
bog-myrtle, heaths, and bracken From this bod, bones, 
horn-cores, and part of the skull of Bos primt^entus were 
obtained , likewise horns and bones of red deer, tusk of 
boar, bones of hare, and horn of reindeer traces of man 
were found in the same deposit, as shown by tho occurrence 
of dork flint-flakes, a round perforated hainmer-stone, and 
a fine bone needle polished by use 

There is thus evidence of a comparatively recent sub- 
mergence of the south-west of England to the extent of at 
least 50 or 60 feet We are probamy justified in considering 
the present position of the Glacial raised beach in Gower 
as a further indication of the same movement, and there 
seems no reason why we should not connect the evidence 
I of this beach with that of the terrace lately detected in 
I Cork If these tracts are included in our survey, we see 
lhat the submergence probably stretched across South Wales 
and St George\ Channel to the south of Ireland The 
evidence from Hull and Grimsby, which shows that a similar 
marked submergence has taken pUre along part of the 
east coast, not improbably indicates that the change of 
level extended across Wales and the centre of England » 
This submergence appears to be the latest in the long 
senes of osdilations which have affected the southern 
portions of our islands. No proof has yet been obtained 
that so serious an amount of recent submergence has ex- 
tended farther north In the northern traciU ttie latest 
recorded chann of level has been an emergence of the 
land in Neolithic time 

(jIi ) Bearing of thg Evidonce on the Causei of Emergen^ 
and Submergence — In conclusion, the author pointed out 
the Inferences that appealed to him to be deduclble from the 
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^idence obtainable in the British Isles, in reg-ard to the 
causes which, In this region, have determined the emergence 
and submergence of land The vertical range of the changes 
of level to which the discussion in this address was limited 
amounts at least to as much as 700 feet, that is, some 600 
feet below and 100 feet above the surface of the sea But 
It will be remembered that, if we include all the deposits 
chat contain recent marine shells in situ, the range of move- 
Jiient Will be found considerably to exceed 1000 feet The 
problem to be solved is whether this wide amplitude of 
shift in the relative levels of sea and land should be 
attributed to variations in the height of the surface of the 
oceanic envelope, or to secular movements of the terrestrial 
crust 

Any change of sea-level might be expected to be general 
and fairly uniform over long distances The area of the 
British Isles is too restricted to permit us to believe that 
there could ever have been any serious difference in sea- 
level between the eastern and western coasts, or between 
the northern and southern limits of the country Whether, 
therefore, the surface of the sea rose upon the land or sank 
away from ic, we should find the records of these changes 
to extend over the entire region, and to be marked on the 
whole by a persistent uniformity of level But an examin- 
ation of the evidence fails to furnish proofs of any such 
extension and uniformity 

In the first place, the raised beaches, although so perfectly 
developed over nearly the whole of Scotland, disappear 
towards the north among the Orkney and Shetland Islands 
where, had they ever existed, they had every chance of 
being as well preserved as anywhere on the mainland 
These islands obviously lay outside of the area affected by 
the movement chat led to the formation of the beaches 
But they could not have escaped from the effects of any 
rise in the level of the sea Again, it is incredible that if 
the great loo-foot terrace, so prominent a feature in Scot- 
land, had been fdrmed by an uprise of the surface of the 
sea, the same terrace should not have been visible in 
thousands of favourable positions in England, Wales, and 
Ireland Its entire absence cannot be accounted for by the 
presence of former ice-shcets in these regions, or by sub- 
sequent denudation. This absence may surely be taken as 
proof chat the terrace never extended over these parts of 
our islands 

In the second place, had the position of the buried forests 
in the southern half of England and Wales been due to a 
rise in the sea-level, similar evidence of submerged land- 
surfaces at corresponding depths should have been met with 
generally round our coast-line, Neolithic man was an In- 
habitant of the country before this submergence was com- 
plete, and has dropped his handiwork m the beds of peat 
In the north of Ireland and in central Scotland, however, 
during Neolithic time the land was emerging from the 
sea, and man has left his flint-flakes and weapons in the 
youngest raised beaches Thus in the same period of 
geological time the sea-level must be supposed to have 
risen 50 or 60 feet in the south, and to have sunk 25 or 30 
fi*et in the north But we cannot suppose that within a 
distance of 300 or 400 miles there could have been a differ- 
ence of 75 feet or more in the level of the water 

In the third place, there can be little doubt that when 
accurate levelHnga are taken of the raised beaches, it will 
be found that their apparent honzontality is not absolute, 
but that they rise slowly in certain directions, more 
particularly towards the axis of the country It is not 
improbable also that a difference of level will be detected 
between the same beach on the eastern and on the western 
coast, and between Its most nQrtherly*^^nd most southerly 
parts Such evidence Off a deformation of the land can only 
be determined by careful geodetic measurements still to 
be undertaken I 

In the meantime, on a review of the whole evidence, Che 
author felt confident that the balance of proof Is largely 
in favour of me old belief that the changes of level, cA 
whlc^ our Islands furnish such signal illustrations, have 
been primarily due, not to any oscillations of*the surface 
of the ocean, but to movements of the terrestrial crust con- 
nected with the slow cooling and contraction of our globe 
If this belief la to be overthrown, better evidence diust be 
brought against It than has been hitherto adduced 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

OxroRD — On Saturday, May 28, the following honorary 
degrees were conferred on foreign delegates of the Inter- 
national Association of Academies — D.C.L . Chevalier 
Edouard Descampii (of the University of Louvain), Minlstre 
d’£,tat, S^nateur Beige D Litt , J L Heiberg, University 
of Copenhagen, M 6mile benart, Academic des Inscrip- 
tions ct Belles-Lettres, Pans , M Boutroux, Acaddinie des 
Sciences Morales et Politiqucs, Paris , Prof Collignon, 
Academic des Inscriptions et Belles-Lettres, Pans D Sc , 
Prof Dr Klechsig (Leipzig), Kgl Sachsische Ges. der 
Wissenschaften , Prof E Ehicrs, Kgl Ges der Wissen- 
schaften, Gbttingen , M A Giord, Arad^mie des Sciences, 
Fans, Dr Victor von Lang, Kaiserl Akad der Wissen- 
schaften, Vienna , Prof H Muhn, chairman of the com- 
mittee of the Videnskabs Selskab, Chribtiama , and Prof H 
Obersteiner, of the University of Vienna 

A meeting of the Junior Scientific Club was held on 
May 27 Papers were read by Mr R T Lattey, on 

Electrochemical Actinometers,” and bv Mr E C 
Atkinson, on " Surveying in South Africa ’’ 

The following are among the honorary degrees to be 
conferred at the Encxnia on June 22 — D CL, Mr 
Charles Booth, F R 5 , president of the Royal Statistical 
Society D Sc , the Hon C A Parsons, F R S . Prof 
Pierre Curie , Sir W S Church , Sir Andrew Noble, F R S , 
Sir William Crookes, F R S , Sir David Gill, F R S , Sir 
John Murray, FRS , Prof Alfred Marshall, Prof J J 
Thomson, FRS, Prof Horace Lamb, FRS, Prof A R 
Forsyth, FRS, Prof Dewar, FRS, and Prof Larmor, 
Sec R S 

Cambridge — ^T he following are the speeches delivered by 
the Public Orator, Dr Sandys, on May 28, in presenting 
the under-mentioned members of foreign academies for the 
degree of Doctor In Science, honoris causd — 

pROt Bakhuvzen, of Leyden 

Inter doctores nostros novos primus hodie progreditur 
Scientiarum Academiae Amstelodamensis praeses, Bata- 
vorum astronomus insignis Abhinc annos septemdecim 
consilii magni Inter auctores fuit, quo caeli totius stellae, 
luminis ipsiuB auxtlio charcis impressae, accuratisslme 
redderentur Etiam altero in opere immense cum alus 
ronsociatus est, quo caeli parte Boreqli in rcgiones sedecim 
divisa, stellarum multitude infinita minutissime observaretur 
luvat hodie recordori caeli regionem aatronomo Leidensi 
assignatam region 1 Cantabrigienal esse conterminam Idem 
laCitudinis (ut aiunt) vanetatem. orbis terrarum axe leviter 
vacillante exortam, diligenter exploravit Talium virorum 
ope Europaa gentes sclentiae amore excitatae, etiam in orbe 
teh’anim accuratius dimetiendo invicem cerCant, astronomi 
1II1U8 antiqui laudem aemulatae, 

" descripsit radio totum qul gentibus orbemi" 

Prof Famin^tsvn, op Si Pbtbrsburo 

Kussorum ab imperio adesc botanlcae professor exlmius, 
qui studiorum provinciam nactus pulcherrimam, rerum 
omnium, quas terra gijgnit, physlologiam Inter pnmos 
exploravit Quam exquisitis usus experimentis, ostendit 
artificio quam admirabili herbarum genus omne solis radiis 
cactum virescat , etiam subter aquas algae mlnutlasimae 
motu tremulo vibrent; foJlorum denique omnium in cellls 
primordia quaedam vinditatis seso expUcent, sed eadem 
solem nimium reformident Quam felfciter idem novo 
lumine rem obscuram iJIustravlt, vitanique illam communem, 
quae inter aninlalia quaedam mlnutissima et algarum 
celluias intercedit, diet in lucem nuper protraxit 

'*^;ic unumquicquid paulatlm protrahlt aetas 
in medium, ratloque In luminis erlglt oras. " 

Bdiiund MojsisovicSi Edlbr von MojbvAr, of Vienna 

Viilflobonensium ab Academia Inilgni ad nos advectus 
est vir ife geologia praeclare merUus, qul duodequadragmta 
perf^nnofl palaeentologiae studlis deditus, Ammonis prae- 
Bvrtim cornua, rupium In slnu insculpta, aevi prloris Indicia 
(prope dixerUn oracula) verissima exisfimavit Quid dicam 
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de montium Dolomitorum sene et in Rhaetia et proM 
Veneioi ab eodem dilucide descripta? quid de ratione ilia 
quam inter Europae atque A§iae monies maximoe intercedere 
indicavlt? Oceanum certe in^entem, quern ex man 
Mediterraneo ad oceanum Pacificum quondam extendere 
maalster eius probavit, argumentia novia revera exstitisse 
dlsdpuluB confirm av It, ultraquo Atlantida quandam, etiam 
marls " Arcto-Paclfici fines antiquos determlnavlt Nemo 
mortalium fortasse Oceanorum anCiquorum amplitudines 
metin audacius conatus eit, nemo tot Alpium Ingentium 
vanetates accuratius inter sese comparare, 

Emkritus Prof Rbtxius, of Stockiiolu 

SLandlnavla, cuius etiam Regem inter doctures nostros 
numeramus, auspiclis optimls ad nos misit anthropologiae 
physicae conditons insignis filium illustrem, qui anatomiam 
ohm praeclare profeseus, eidem scientiae etiam otium suum 
et unnos emeritos destinavit Peritis nota sunt volumina 
ilia maxima, eademque et typorum et imaginum splendore 
pulchernma, et cerebri Ipslus et sensuum omnium anatomise 
et physiologiae explicandae dedicate. Idem, patriae non 
immemor, etiam Scandinaviae prlscae " crania antique," 
arte eximia deplete, in libro singular! ordinavit O terram 
felicem, quae non modo regia in domo artium et scientiarum 
tot Lul tores, tot patronos, numerat, sed etiam inter pro- 
fessores suos virum munificentia prope regia insignem non 
immento admiratur 

Prof Riecke, of Gottingen 

Aiademioe Goettingensis, et regiae domus Hanoverianae 
vinculo antiquo et hospitli lure vetere nobis coniunctae, 
socium exlmium salutamus, qui scientiae physicae pro- 
vinrias multas peragravit, qui et de vi clectnca cum 
crystallis consoclata, et de corpusculls ilhs electncis inter 
nosmet ipsos primum indicatis, non minus breviter quam 
dilucide disputavit , qui denique, in scientiae illlus experi- 
mentls libro in unlco expllcandis, inter tot res minutUsimas 
ab alio aut alio observatas, rationem ipsam ubique eminere 
et apparere passus cst, Ilia vero rerum omnium domlna 
est , ilia nos pracsertlm et in scientiarum inventis praeterltis 
delectat et spe maioris in posterum incrementi excitat 
Etenlm de studns ad lucis leges pertinentlbus, non minus 
quam de Ipsa luce, pobtae antlqul verba ilia vera sunt 

" Buppeditatur enim confestim lumine lumen 
et quasi protelo stimulatur fulgere fulgur." 

Prof Waldbvbr, of Berlin 

Academlam BeroUnensem, et in sclentils et In littens 
celeberrlmam, oculis nostris quasi praesentem hodie reddit 
vir exlmius, Academiae ipsius in scientiis physicis et mathe- 
maticis alter e mlnistrls praeclpuls, qui anatomiae in pro- 
vinclis plurimiB plurima cum laude versatus, vitae nascentis 
praesertlm e studns famam singularem est adeptus Neque 
vitae ipslus circa llmlna obscura moratus, etiam urbium 
magnarum in lucem progressus est Is certe, qui monim 
urbanitate et sermonis eloquentia anatomiae pro/essores illos 
antiquos, Herophilos el Eraslstratos, sine dubio superavit, 
est profecto, velut alter Hippocrates medicinae pater a Celso 
laudatus, " vir at arte et facundia insignia " 

Thb honorary degree of Doctor In Letters was conferred 
upon the Comte de Franqueville, sometime president of the 
Institute of France , Prof Goldxlher, member of the 
Hungarian Academy of Sciences and professor of Semitic 
phUqlogy in the University of Budapest ; Prof Gomperz, 
Emeritus professor of classical philology in the University 
of Vienna ; Prof Knimbacher, member of the Royal 
Bavarian Academy of Sciences and professor of mediaval 
and modern Greek philology in the University of Munich , 
M Paul Leroy Beaulieu, of the Institute of France, and 
M Georges Perrot, member of the Institute of France. 

Mr, W GardinbHj F.R.S , Clare, Prof C. S Sherring- 
ton, F.R^S , Caius, and Mr G. T. Walker, F.R S , Trinity, 
have been approved for the degree of Doctor of Science. 

The John Lucas WalJter studentship in potholo^, value 
sooJ a year for three years, will be vacant at MlSiadmas, 
Applications are to be sent to Prof Sims Woodhead before 
June 37. The student need not ht a member of the 
universltyt 
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It Is proposed to appoint a demonstrator of surgery, a 
demonstrator of experimental psychology, and an assiatonl 
curator of the museum of botany 

Sixty -seven men and twenty-two women have acquitted 
themselves so as to deserve honours in the mathematic 
tripos, The class list will be published on June 14 

A " Nature Study " museum at St, George's Recre- 
ation Ground, Cable Street, E , will be opened to-morrow, 
June 3, at ; p m , by Sir William J Collins, chairm^ of 
the Education Committee of the London County Council 

Tub governing body of the Northampton Institute has 
derided to establish day classes in technical optics at the 
institute next winter These courses will include full time 
courses, in which students will attend about thirty houra 
per week, and aUo morning classes for two mornings per 
week for those already engaged m the industry An appeal 
is being made to members of Che optical trade for donations 
towards the support of these technical classes with a view 
to the establishment and maintenance of British supremacy 
in the optical industry, It is reported that the London 
Education Committee will proceed shortly to consider the 
establishment of a central optical institute or college, and 
It IS probable the decision arrived at will depend largely 
upon the attitude of the optical trade Cowards classes such 
as those at the Northampton Institute 

A REPORT prepared by the preliminary scientific education 
and examination committee of the General Medical Council 
was considered at the meeting of the council on Friday 
last, and the following resolutions were passed — (1) That 
an examination in chemistry, in order to be sufficient, should 
comprise a written paper, a practical examination, and an 
oral examination , (3) that, in respect of chemistry, a 
synopsis or syllabus of subjects should be issued by each 
licensing body, and that the scope of the examinsilon in 
chemistry should not fall below Chat which has been in- 
dicated in the report of the visitors, and has been generally 
approved by the licensing bodies , (3) that the examination 
in practical chemistry should not be limited Co simple 
qualitative analysis, but should include easy preparations, 
simple volumetric analysis, and simple experiments illus- 
trating important principles , (4) that an examination in 
physics, in order Co be sufficient, should comprise a written 
paper and an oral examination, the latter to include practical 
questions on the use of physical Instruments and apparatus, 
(5) that, In respect of physics, a synopsis or syllabus of 
subjects should be issued by each licensing body, and should 
include the elementary mechanics of solids and fluids and 
the rudiments of heat, light, and electricity , (6) that elemen- 
tary biology should be retained in the curriculum , (7) that 
an examination m elementary biology, in order to be 
sufficient, should comprise a written paper and an oral 
examination, the latter to include practical questions on 
specimens and dissections, and on methods of mirroscoplcal 
investigation , and (B) that, in respect of elementary biology, 
a synopsis of subjects should be Issued by each licensing 
body 

I The " Code of Regulations for Public Elementary 
Schools " for 1904 has been Issued by the Board of Educa- 
tion It has been much simplified, both in phraseology 
and arrangement In the place of detailed schemes of 
work in a multitude of subjects suitable for the seven 
standards of an elementary school, the Board has sketched 
In broad outline a graduated course of Instruction on which 
the education given In every public elementary school should 
be based In this course of Instruction a prominent place 
IS given rightly to a " knowledge of the common pheno- 
mena of the external world, with special reference to the 
formation of a habit of intelligent and accurate observation, 
and to the application of that habit— in conjunction with 
simple forms of experiment — in the dally life and suiround- 
Inn of the scholars " Nor is this the only opportunity 
taken by the Board, in this important official document, to 
show clearly its belief In the value and essential nature 
of KlendAc work in all schemes of education An introduc- 
tion to the code defines the purpose of an elementary school 
education as being ** to form and strengthen the cnaracter 
and to develop the intelligence of the children." The IntrcH 
duction contkiues later to say that " with this purpoEo in 
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view Jt will be the elm of the school Co cram the children 
carefully m habits of observation and clear reasoning^, so 
Chat they may gain an intelligent acquaintance with some 
of Che facts and laws of nature.'* The itnportance of 
practical work and manual Instruction Is duly emphasised 
This recognition of the claims of natural knowledge to an 
honoured place In the work of our primaiy schools will go 
far Co reward men of science for tneir efforts to convince 
educational authorities of the value of scientiRc training 
It is to be hoped that elementary school teachers will take 
full advantage of their new charter, and show by the im- 
provement of their work that they value their new freedom 
lo educate on rational lines. 


SOCIETIES i 4 N£P AC 4 DEM/E 5 . 

London 

Royal SoGiely, May 5 — " On certain Physical and 
Chemical Properties of Solutions of Chloroform in Water, 
Saline, Serum, and Hamo^obin A Contribution to the 
Chemistry of Anasthesiai — (Preiiniinary Communication.) " 
By Benjamin Moorwi M.A , D Sc , Johnston Professor of 
Bio-chemistry, University of Liverpool, and Herbert E 
Roaf, M B , Toronto, Johnston Colonial Fellow, University 
of Liverpool. 

Summary and Conclusions 

(i) It Is believed chat Che experiments recorded in this 
paper justify the conclusion Chat chloroform forms an un- 
stable chemical compound or physical aggregation with 
the protelds experimented with, and that it 11 carried in the 
blood in such a state of combination Since protelds build 
up the protoplasm of living cells, it appears to us probable 
that chloroform, and other anssthetics, must form similar 
combinations with protoplasm, and that anxsthesia is due 
to the formation of such compounds which limit the chemical 
activities of the protoplasm The compounds are unstable, 
and remain formed only so long as the pressure of the 
ansBsthetic in the solution 11 maintained Such compounds 
are formed not only by hwnioglobin, but by serum proteid, 
and hence the position taken by the aniesthetic in hemo- 
globin 18 not that of the respiratory oxygen This is 
further shown by the fact that the oxygen-carrying power 
of hemoglobin is not interfered with in presence of chloro- 
form 

The effect of chloroform upon various forms of proto- 
plasm will form the subject of future experiments 

The facts upon which we rely as proofs of the formation 
of a compound or aggregation between chloroform and 
serum proteid or hemoglobin may be summarised as 
follows — 

(a) Chloroform has a much higher solubility in serum or 
hemoglobin solutions than in saline or water. 

(b) Even in dilute solutions at the same pressure the 
amount of chloroform dissolved in serum or hemoglobin 
solution IS considerably higher than in saline or water 

(c) The curve of pressures and concentrations in the case 
of water and saline is a straight line, while in the case of 
serum and hemoglobin solution it is a curve, showing 
association at the higher pressures 

(d) In the case of serum, chloroform causes a marked 
opalescence, and also a slow precipitation at room tempera- 
ture (15** C.), and at body temperature (40” C ) a rapid, 
though incomplete precipitation In the case of hemo- 
globin, I >5 to a per cent, of chloroform causes a change 
of colour and commencing precipitation at room tempera- 
ture, which becomes almost complete in the thermostat 
at 40” C , while 5 per cept. and ovey^ causes complete pre- 
cipitation even at o” C 

(a) The relations between chloroform pressure and con- 
centration in solution have been worked out throughout a 
long range, from below the amesthetning values (B to 
10 mm.) to nearly saturation in the case of water, saline, 
and serum- , , 

Atteobon may be directed here to the important practical 
fact that with the same percentage of chloroform in the 
air breathed, serum or heehiogtobln, and therefore the blood 
Will take up much more chloroform than would water or 
■aline under equal conditions^ Thus at the auMthctislng 
pressure, and at 40” C., the coefficient of distribution In 
tbs case of weter and saline Is approximately 4*6, while 
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that of serum Is 73; at room temperature (15" C ) these 
coefRclents become 1.8 and 17 3 respectively 

" Note on the Lymphatic Glands In Sleeping Sickness.” 
By Captain E D W Orwig, 1 M.S., and Lieut A C H 
Orgy, R A.M C 

The authors have examined the contents of lymphatic 
glands during life from fifteen sleeping sickness patients 
In all of them actively motile trypanosomes were very 
readily found in cover-glass preparations taken from the 
cervical glands They were also present In other glands, 
such as the femoral, but were not nearly so numerous 

The authors consider that their observations throw a new 
light upon the glandular enlargements which have been 
so constantly noticed in sleeping sickness, and that the 
disease is essentially a polyadenitis brought about by the 
arrest of the trypanosomes in the glands where many of 
them are destroyed, but whence some escape from time 
to time into the blood stream and thus occasion the increase 
which has been observed in the peripheral circulation 

They regard their observations upon the presence of 
trypanosomes in number in the lymphatic glands of both 
early cases of trypanosomiasis and advanced cases of 
sleeping sickness as affording important evidence of the 
unity of these diseases, and further proof that the trypano- 
somes are the essential cause of sleeping sickness 

” A Note on the Action of Radium on Micro-organisms ” 
By Dr Alan B QrMiti Communicated by Sir Michael 
Foster, K C B , F R S 

The radium salt used in these experiments was 1 centi- 
gram of practically pure radium bromide, contained in a 
vulcanite and brass capsule fronted with thin Calc The 
emanations applied to micro-organisms were the and 
7 rays 

(x) In the first set of experiments the germicidal action 
of these rays on various species of bacteria was investigated 
A mass of bacteria was placed, as a thin layer, in a hollow- 
ground glass slide, and the capsule containing the radium 
was placed over the mass in such a way that the radium 
was brought within 1-2 mm of it All experiments and 
controls were made at room temperature. 

It was found that the specific germ of vaccinia was killed 
by an exposure to radium of 22 hours or less Non-spore- 
beanng bacteria were killed generally by a to 14 hours’ 
exposure to radium, while spores were not killed by less 
chan three days' exposure It was further found that (a) 
as the distance between the radiung and the bacteria was 
increased germicidal action became less evident and finally 
ceased , (b) as increased thicknesses of lead were interposed 
between the radium and the bacteria, 1 e as the 0 rays 
were cut off, germicidal action became less and less evident. 

(2) It was ascertained that after exposure td radium at 
a distance of 1-2 mm for 24 to 120 hours, mlcro- 
oVganisms themselves became radio-active It has not yet 
been ascertained whether living micro-organisms can exhibit 
induced radio-activity, but micro-organisms killed by radium 
emanations show this activity No radio-activity was found 
in bacteria not previously exposed to radium The Induced 
radio-activity of bacteria was shown by the ability of a 
mass, after exposure to radium, to photograph itself when 
brought into apposition with (he film of a sensitised photo- 
graphic plate The best photographs so far have been 
obtained from, cultures containing spores Radio-active 
organisms have given off photo^pactinic emanations after 
three months have elapsed since their exposure to radium 
Photographs of such bacterial masses have been obtained 
through a double layer of lead fell, but as the $ rays were 
cut off by interposing greater thicknesses of lead the passage 
of phoCo-actinic rays to the sensitised him was prevented 

" f^urther Note on some Additional Points In Connection 
With Chloroformed Calf Vaccine ” By Dr Alan B Orw«n. 
Communicated by Dr W H Power, C.B., F R S. 

I Since a former paper on this subject was read in April, 

I 1903,' the use within two weeka of their collection from 
the'^alf of a large number of vatelne lymphs orepared by 
I the cMorolorm process has resulted in high case " and 
” insertion ” success 

following further points in connection with these 
pvacclnes have been Investigated — - 

' (i) The ’temperature at which vaccine water emulsion Is 
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iubjected to the chloroform process determines largely the 
rate at which the extraneous bacteria of that emulsion are 
eliminated The temperature at which extraneous bacteria 
are killed most quickly, thr specific germ being left mean- 
while in a state of full activity, lies probably between 
18" C and 33° C 

(a) It has been found that several additional species of 
bacteria are rapidly eliminated from vaccine by means of 
the chloroform process — B proteus vulgaris, B pro" 
digiosus, B pyocyaneus, B ftuorescens Uquefacuns, B colt 
communis, B typhosus, B diphthsriae, B mallei, B pestis, 
B lubereulosts and 5 choUrae AsiaUcae These bacteria 
were added artificially to vaccine collected for experiment 
only 

(3) The keeping properties of chloroformed vaccine have 
been investigated Vaccines prepared by the chloroform 
process were stored for the same length of time as commonly 
elapses at these laboratories between the lollection from 
the calf and use of lymphs prepared by glycennation — 
usually six weeks The use of these stored chloroformed 
lymphs was attended with results of high " case ” and 

insertion " success 

Thus the further use of a large number of chloroformed 
vaccines confirms the conclusions arrived at in a former 
paper, and the important additional knowledge has been 
gained that chloroformed vaccine, if originally of sufficiently 
high potency, will, when prepared ond stored under suitable 
conditions, retain potency in a high degree for a consider- 
able time 

Llnnean Boclely, May 5 —Prof S H Vines, F R S , 
president, in the chair — Colour and coloration m mammals 
and birds J L Bonhota. In this the author brought 
forward further facts in support of the theory that the colour 
and coloration on animals are primarily due to physiological 
causes, and showing that where conditions of ** nigh 
vigour " existed, the animals were as a rule deeply coloured 
The second part of the paper dealt with the coloration, and 
examples were brought forward showing that before a moult 
the hair bleached along certain definite areas, and also that 
this bleaching was not a process continuing throughout the 
period between the moults, but confined as a rule to a few 
days or weeks immediately preceding the moult Hence 
It was argued that both colour and coloration were primarily 
due to physiological causes, and that natural selection could 
only make use of those markings which were in the first 
place due to “ vigour " — ^The cranial osteology of the fishes 
of the families Mormyndm, NotopteridiE, and Hyodontidm 
Dr Rldswrood. Descriptions were given of the skulls of 
Mormyrops deliciosus, Petrocephalus bane, Notopterus 
kaptrat and Hyodon aJosoides, together with less complete 
accounts of those of Marcusenius, Gnathostomus, Hyper- 
oplsus, Mormyrus and Gymnarthus As the result of a 
study of the siculls of these forms, Dr RIdewood concludes 
that the families Mormyride, Notoptends and HyodontidtC, 
though more closely related infer se than is either family 
with any other familv of malacopterygian fishes, are not 
more intimately related with one another than was previously 
assumed to be the case 

Faraday Society, May 9 — Mr Bertram Blount in the 
chair — Studies in viscosity Dr C E FBwoltt* The 
paMr referred to some relations of viscosity to salt form- 
ation and viscosity as an additive property — ^The electro- 
lytic oxidation of anthracine Dr. F. M Forfeln and A 
Posit^iiB. The authors have taken up the study of the 
oxidation of anthracine primarily to ascertain whether it 
was possible to obtain a good laboratory method for the 
preparation of anthraquinone The first attempts were 
mada with solutions iit acetone, platinum electrodes being 
employed Although oxidation took place iit solutions of 
antWacinS in atetone, It was not found possible to oxidise 
more than about 55 per cent of the anthracine Attempts 
were then mads to electrolyse anthracine suspended In so 
per cent sulphuric scid, or In caustic alkali to which an 
oxygen carrier had bem added. Various carriers were 
emidoyed. the most satisfactory being chromium, cerium 
or maoganeM salts^ 

GeolpglcalBoclety, Msy ir ^Mr. H B Woodward, F.R,S., 
vice-president, in the chair — On some qilartzlte* 4 ykes in 
mountaln-llmeBtone near Saelston (Derbyshire) ' H. H. 
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ArnoM-Bomrooo. The quartzite of these **dyket'^ 
consists of angular detritus, quartz-grains with enclosures^ 
a few small grams of felspar, and a few shreds of mica. 
The grams are cemented by silica, and sometimes by calcite. 
The silica is present in the limestone in two forms, which 
have had an entirely different origin. An important bed 
of sandstone was found by sinking for a well at Marston 
Common Farm, and the same bed is found also about 8qo 
feet south of the farm The microscopic aspect of the rock 
18 precisely similar to that of the dykes It is at a period 
later than the Keuper that the silica which cemented the 
sandstone of the dykes and of the Common Farm appears 
to have been introduced — Phenomena bearing upon the age 
of the Lake of Geneva Dr C S Du Rleha Frallor. 
The author has examined the low-level gravel-beds and 
other alluvia in the Rhone Valley After describing the 
phenomena around the Lake of Geneva, and comparing 
them with those around the Lake of Zurich, he draws the 
following conclusions — The low-level gravel-beds of the 
Rhone Valley near Geneva are fluviatile deposits of the 
second inter-Glacial period, and were formed before the 
present deep laUe-basin The high-level gravel-beds of La 
C6te above Rolle and of the Jorat district above Lausanne 
are true Dcckenschotter Hence the term '* alluvion 
ancienne ” should only apply to the high-level deposits 
Ihe formation of the present deep lake-basin of Geneva wa» 
primarily due to the lowering of the valley-floor by flexures 
of the Molasse and its contact-rones, posterior to the maxi- 
mum glaciation Ihe author holds that the Lake of 
Geneva, together with the other principal zonal lakes 
between the Alps and the Jura, was formed under similar 
conditions and at the same time as the Lake of Zurich, 
that IS, towards the close of the Glacial period 

Zoological Society, May 17 — Mr Howard Siunders, 
vice-president, in the chair — Ihe fifth of a senes of papers 
by Sir Charles lllotp K C M G , on Nudibranchs from 
Zanzibar and Fast Africa, was read Twenty species were 
treated of in the paper, of which eleven were described as 
new — Mr G A Boulongori K R S , described a new 
species of tree-frog of the genus Hyla, from British Guiana, 
carrying eggs on the back — Mr F E Boddard, F R S . 
read a paper containing notes on the anatomy of certain 
species of snakes of the family Boldse — ^A communication 
from Dr G Stewardson Berndy, T R b , contained an 
account of a collection of Entomostraca made in Natal by 
Mr James Gibson Eleven species were enumerated m the 
paper,' of which nine were described as new, one being made 
the type of a new genus 

Royal Mlcroacoplcal Society, Msy iS — Dr Dukin- 
field H. Scott, F R S , president, in the chair — A note by 
Mr A A C Eliot Murlln on Mr Nelson’s new formula 
amplifier was read The amplifier, which consists of a 
negative lens placed m the rear of the objective, was calcu- 
lated by Mr Nelson at the request of the author to enable 
him to make some delicate microscopical measurements. 
With the usual arrangement of a low power eye-piece and 
screw micrometer, the magnification afforded by objectives 
of high power was insufficient to ensure accuracy in all 
lascs, and it was not desirable to use more powerful Re- 
places, as the spider lines then appeared too coarse The 
author found the amplifier yielded especially good results 
when used for micrometrical purposes, and he suggested 
the application of it to students’ microscopes for quickly 
obtaining an increase of magnifying power Mr Nelson's 
formula for the amplifier was given — A note on Grayson’s 
130,000 band plate by Mr IMaofi was then read The 
band was resolved strongly by on apochromatlc oil 
immersion i/b, i 43 N A., and a j eye-piece, it was, also 
resolved by a seml-apochromatic i/io, 13 N A , and a 5 
eye-piQce, and by ^an old achromatic water immersion i/ia, 
1 2 N A , in this case the lines appeared to have irregulari- 
ties The 90,000 band was resolved by an apochromatlc 
of 4 mm , o 97 N A , quite easily, and by a ^ dry apochro- 
matlc 096 N A , with some difficulty The author re- 
marked in passing that the latest books oo physical optica 
State that 1/90,000 Inch Is the theoretical limit for imcro- 
scopic vision. After giving particulars of the resolution of 
other bands, Mr Nelson stated that ruled lines are more 
difficult to resolve than diatoms of equal fineness. Hs said 
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the beit 8<^reen for work of this kind is made from a satu- 
rated solution of acetate of coppef many times filtered, to 
which a very small quantity of methylene blue should be 
added, Silnlight with a helioetat was used, and the light 
made oblique In one aslmuth. The theoretical resolving 
limit for oblique light may be roughly taken at 100,000 
times the N A of the objective Dr Hebh said he saw 
this plate exhibited at the Royal Society’s conversazione, 
and though it was certainly resolved, he remarked that 
some of the lines appeared weaker than others Mr E E 
Hill said this was due to the fact that the objective used 
had an aperture of only i 1 N A 

Dublin 

Royal Dublin Socfeiy, April 19 —Prof E J McWeeney 
in the chair — Mr G H Oorpontor read a paper on 
injurious insects, &c , observed in Ireland during the year 
1903 The prevalence of the black-currant mite (Enophyes 
ribis) in certain districts was mentioned, and attention was 
directed to the economic importance of some species of 
spnngtails (e g Achomtes armalus and Lipura ambulant) 
on account of their habit of attacking healthy seeds and 
fruits — Prof J A MeLalland read a paper on the pene- 
trating radium radiation As the y rays act in some ways 
more like charged particles than like Rontgen rays, the 
author has made experiments to test directly whether or 
not a charge is earned by the 7 rays No charge was 
detected Ihc sensitiveness of the apparatus is defined by 
showing how small a fraition of the 3 radiation could have 
been detected by means of the charge on the particles 
Ihe second part of the paper deals with the absorption of 
7 rays by different substances, and it is shown that these 
rays are to some extent heterogeneous, and that the absorp- 
tion-density law is followed with remarkable closeness when 
one deals only with the most penetrating of the 7 rays — 
Dr W E Adanay made a further conuriu meal ton on 
photographs of spark-spectra from the 21 5 feet Rowland 
spectrometer m the Royal University, Dublin In this paper 
the author deals with the wave-lengths of the lines in the 
ultra-violet spark-spectra of platinum and chromium ihese 
have been calculated from measurements made from photo- 
graphs of the first order of spectia, reproductions of which 
were published in the first part of this work (Trans Roy 
DubI Soc , vol vii , iqoi, p 331) Kayser's measurements 
of well defined lines in the arr-spectrum of platinum have 
been employed as standards - -Prof E J MeWaanwy read 
a paper on the cases of carbon-monoxide asphvxiation that 
have occurred in Dublin since the addition of rarburetted 
water-gas to the ordinary coal-gas Attention was first 
directed to the increase of carbon-monnxide in the Dublin 
coal-gas by Prof Emerson Reynolds, F R S , in a paper 
read before the Royal Dublin Society in 1900 (Scientific 
Proceed , vol ix p 304) Analyses made for Prof 
McWeeney by Mr J Holm Pollok showed 172, 166 and 
146 per cent of CO respectively The author proceeded to 
recount in detail the circumstances attending seven fatal 
cases that had come under his notice during the past three 
years, each of which presented special features of interest 
In one of the cases, which had a fatal termination, the 
haemoglobin of the blood was saturated to the extent of 
73 per cent, with carbon monoxide, in another the Utter 
amounted to 87 7 per cent. The victim in this case, a young 
man, was asphyxiated in his bath by the CO-contaming 
fumes escaping from a badly constructed and unventilated 
“ geyser ” The author concluded by emphasising the need 
for increased caution imposed by the more deadly nature 
of the gas now supplied 

Paris 

Acadoiny of Scienret, May 24, Maicart In the chair — 
On the limits of sensitiveness for odours and emanations 
M RortlMot. The rate of loss of tnusk and iodoform 
under certain conditions is compared with emanations from 
a amaHl quantity of a foreign element mixed with a large 
quarAtfly^lif an element not giving an emanation — On 
•l^lpheiiylmthracenc and on the hydride qf symmetrical 
7-diphenylanChracene A. HMl«v anid A auyot. Phenyl- 
oaanChranol reacts with phenyl-magnesium bromide, giving 
alxnit 50 per cent, of the expected oiol The replacement of 
the phenyfounthranol by its methyl ether in this reaction 
gives a nearly theoretical yield This, on reduction with 
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sodium amalgam, gives the dihydnde of dJphenyJanthracene. 
— On some new facts observed by means of a phosphorescent 
screen E Bleliat. — ^The direct hydrogenation of the 
homologues of aniline Paul tatoatUr and J B 
ftandarona. By passing a mixture of hydrogen and the 
vapours of the aJkyJ-anilmes over reduced nickel at 160° C 
to 180° C , cyclohcxylethylamine, cyclohexyldiethyl amine 
and cyLlohexyldimethylaniline have been obtained the 
physical properties of which arc given Cyclohexylmethyl- 
aniline was obtained with difficulty from methylaniline by 
this reaction — The detonation under water of explosive sub- 
stances M Jaeob. 1 he phenomena of propagation of 
the motion are completely different in the cases where the 
coefTicienr of compressibility is supposed constant and where 
It IS taken as variable In the first ruse, the speed of 
propagation of the motion is constant, in the latter it is 
variable, and increases with the pressure — On the energy 
in the so-called statical actions, its relation wnh the quFintity 
of motion and its differentiation from the work Ernest 
•olvay — Ihe resistance of the jir J he compdiison of 
the direct resistances of different aerial vane^, numerical 
results Ch Rwnard. These results weii obtained with 
the dynamometric balance previously described by the 
author, and prove the law of the square of tin velofity to 
be exact Numerical results are given for the coefficients 
of vanes of different shapes — On an insLrunirnt designed 
to facilitate caLulaiions In screw-cutting M Mnhlan- 
bruch — On the thermal lonisacjoii of saline vapours 
G Moroau. A current of air drawn through a saline 
solution IS heated in a porcelain tube lo about 1000" C , and 
the conductivity measured It was found that the ionisation 
of the potassium salts studied was not analogous to that 
observed m a flame, where the influence of the arid radical 
IS very small 'Ihe mobilities of the 10ns also diffei in the 
two cases — Ihe cryoscopic study of solutions of antimony 
sulphide MM Quinchant and Ohrdtlan^ The lowering 
of the melting point of pure antimony sulphide b) varying 
quantities of lead and silver sulphides was determined by a 
thermocouple, the temperatuie being maintained by an 
(lectnral resistance furnace of nickel wire Ihe average 
cryoscopic consUnt found was 790 'J he value for the latent 
heat of fusion deduced by the application of van 't Hoff’s 
formula was 167 calories, the value deternnneeJ direct was 
found to be 17 5 calorics 1 he experimental results obtained 
for the lowering of the melting point of antimony sulphide 
bv metallic antimony are in accord with the view that the 
antimony is in the atomic condition — The e^ktimation of 
atmospheric formaldehyde H Hsnriot. J he aldehyde is 
estimated by drawing the air over mercuric oxide mixed 
With gl.ass wool at a temperature of 2^0° C , and estim- 
ating the larbon dioxide formed 1 he accurac) of the 
method was proved by blank experiments with known 
^Amounts of formaldehyde Ihe conclusion is drawn from 
these experiments that formaldehyde exists in the air in the 
proportion of fiom 2 to 6 grams per 100 cubic metres of 
dir, this being very large compared with uzoqe, which is 
present to the exteqt of 2 or 3 milligrams in the same 
volume The author proposes to make a study of its physio- 
logical action — A method for the characterisation of the 
fatty acids Rend Lecqum. Tha sodium salt of the acid 
IS treated in ethereal solution with monochlor acetone, and 
the acctol ester thus produced transfoimed into its semi- 
carbazone, the melting point of which is taken The melt- 
ing points of five semicarbazonea derived from five fatty 
acids are given — The transformation of ortho-azo-alcohols 
into indazyl derivatives P Piwunillsr. — Ihe limit of coin- 
hination of dlazobenzene and phenol* Ldo Vlcnon. — The 
modifications of the radiations frhin the nervous centres 
un^r the action of aniesthetics . JeanReeqwml and Andrd 
BroM. From the variations of the n-rayi, as measured 
by the lustre of a phosphorescent screen, the action of the 
anaesthetic can be followed, the point when danger to life 
commences and the point of death being easily dis- 
tingui^ed — On a physical proof of the adaptation between 
naMiral reagents and theit; perceptive organs Augustin 
Ohavpqntlqr. — ^The action of the n-rays on biological 
{tenomena M LBmtarl aiidl Ed M«ifqr. — On cases of 
, Mjnd expulsion of calculi by d'Arsonvalisation A Mwutlor. 
— On Che sterBisatlon of cork F 'Bordae. Superheated 
■team was found to give the best results — Study of the 
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Ijmlytic BCCion of tKe cytoplasma of the caitor oil seed 
Maurice NIeioua. — On the hydrolysing properties of the 
castor oil seed Ed Urbaln and L tauvoiii — On the 
modlAcatlons of the ergographlc constants under different 
experimental conditions Mile I lotovko* 
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4 N AMERICAN TREATISE ON NAVAL 
ARCHITECTURE. 

Nauf^ ArchiUciure. By Prof. C H. Peabody* Pp 
v4 -6 i6 . (New York* Wiley and Sons; London: 

' Chapman and Hall, Ltd., 1904 ) Pnce 31J. 6d. net 

S INCE the revival of shipbuilding in the United 
States and the construction of the " New Navy,” 
cbdrses of instruction in navai architecture have been 
arranged at several of the universities and technical 
institutes The Massachusetts Institute of Technology 
has taken a leading position in this matter, and has 
provided classes for those intending to enter the pro- 
fession of shipbuilding, as well as a post-graduate 
course in naval architecture especially arranged for 
assistant constructors whose preliminary training is at 
the Naval College, Annapolis For many years the 
Navy Department of the United States had to send 
their assistant constructors to Europe for instruction 
The first students who so came were entered at the 
Royal Naval College at Greenwich , ^ in later years 
nuiny young American naval architects have been 
students at Glasgow University Others have been 
sent to the French School of Naval Architecture For 
the future, it would appear that the United States 
intend to supply their own educational wants in this 
as in other branches 

The author of the book under review is the professor 
of naval architecture and marine engineering in the 
Massachusetts Institute of Technology, and it is 
obvious that the book has grown largely out of his 
professorial work It is also apparent that Prof. 
Peabody has considerable sympathy with French 
methods. Indeed, he adopts several French technical 
terms instead of their usual English equivalents, and 
in certain sections of the book he gives prominence 
to French methods as distinguished from English 
While this comprehensive treatment is praiseworthy, 
no sufficient reason is seen for departure from the 
accepted- terminology of English treatises on the 
subject. 

The book is intended ** to give, m a consistent and 
connected form, the commonly accepted theory of 
f>^aval Architecture,” and it is added, ” while this 
work IS intended primarily for students, it is hoped 
that it may be found useful by Naval Architects and 
Shipbuilders in general ” It is probable that this hope 
will be realised, so far as those sections of the book 
are concerned whfeh deal with ordinary- ship calcu-^ 
lations W displacement and stabibty^^pr thosf Jllustyat- 
lOtg Ifiany practv^l^operaljions connected with the add^ 
^on, reiilcii^,,or transfer pf sleights Garricjfd by ships- 
Hendo Pn^L Peabo^j basejs.hlf hreatpient uppn.the 
f^ai^ ^^doption, prMhra, of ipechanit^lL aids to 
c^dji^tlioa ,^hli^"hav9 ,tMit ^toqduc^ •the 
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portant results. The planimeter for many years stood 
alone, but when Amsler learned that,' in addition to 
the determmation of areas, it was important in the 
designing of ships to obtain also notnentSt and 
moments of inertia, of areas about assigned axes, he 
speedily produced ingenious machines which could be 
used by ordinary draughtsmen These instruments 
were first adopted in this country, and are now 
generally employed 

Prof Peabody gives a clear account of the principles 
and methods of use of integrators Moreover, he 
furnishes an excellent summary of the latest modes 
of arranging the actual details of work for ships’ 
calculations In this department very considerable 
advances have been made during the last thirty years 
since calculations for the stability of ships became 
general But while, from the draughtsman's point of 
view, the book is, for the most part, admirable, it does 
not treat With equal fulness some calculations oF con- 
siderable importance, particularly those relating to 
weight and strength. For these hts treatment can 
hardly be described as " up to date,” or as giving full 
and complete information to students or calculators. 
There is, in fact, a want of due proportion in the space 
and attenbon devoted to the various sections Prof 
Peabody, while aiming at giving a consistent and con- 
nected account of the whole accepted theory of navai 
architecture, devotes particular attention to certain 
portions of the subject, and unduly compresses his 
treatment of others Some of his longest chapters, 
while they are undoubtedly interesting and valuable as 
compilations of existing treatises on special branches 
of the science of shipbuilding, have not, as a matter 
of fact, great practical value The theory of waves, 
for example, including an outline of the stream-line 
theory of resistance, occupies nearly one^eighth of the 
book, and Is treated in some portions with a mathe- 
matical detail that appears inappropriate in this work, 
where the prinapal conclusions might have been given 
and reference made to the original authorities for the 
mathematical proofs ^ 

Again, in dealing with the propulsion of ships, much 
space 18 devoted to the practical reproduction of parts 
of well known books dealing with the design and 
efficiency of screw-propellers, such as that pubKshed in 
England by Mr Sidnty Bama^y, and that first issued 
in the United States by Naval Constructor Taylor, who 
was a graduate of our Royal Naval College, Both 
these gentlemen based their work diiefly on experi- 
ments made, or on methods suggested, by the late 
Mr William Froude and Mr R. E Froude, and 
furnished valuable rules for guidance in practice; but 
as their books kro accessible, they need not have been t 
so largely drawn upon Having dbne this, Prof Pea- 
body Was practically compelled to abridge very greatly 
tus treajttnent of other sections of great Importance m 1 
•the current work of ship designing, wherein students 
RlighbiiaVe been greatly assisted if more extended de- 
IscripUQds ,and inveStigationa hod hedn given* ( ^ • 

I fesiturein. which tbe?voiuiDeii8 xtot aritireiy' 
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followed by naval architects in endeavouring to secure 
good qualities in ships For inatance, Prof Peabodyp 
when dealing with the question of " metacentric 
heights/' which are the measures of the stiffness " 
of ships, their power to resist inclination under the 
action of external forces, states that, in practice, this 
height is seldom loss than feet and seldom more 
than 5 feet unless it be m special forms, and then 
remarks that "it appears that the metacentric height 
for steamships is somewhere near the same for all 
steamships whatever their size," which is obviously 
incorrect on his own showing, and might easily lead 
students to conclude that little importance attaches to 
the value of the metacentric height within a very wide 
range, whereas it is absolutely certain, and is else- 
where recognised by Prof Peabody, that the more 
moderate the metacentric height the greater is the 
probability of steadiness in a seaway He also states 
that " metacentric height may be controlled by vary- 
ing the proportion of beam to length," and does not 
specifically direct attention to the much greater 
influence of variation in the proportion of beam to 
draught 

In another passage he refers to the characteristic 
features in the curves of stability of sailing ships and 
steamships, and makes the generalisation that this is 
chiefly due to the greater metacentric height and 
greater freeboard of sailing ships, whereas it is 
perfectly well known that other considerations have 
larger practical effect on the curve of stability Many 
sailing ships having great range of stability have only 
very moderate metacentric heights and moderate free- 
board Few allusions are made to the details of 
practical shipbuilding, and some of these indicate that 
the author can have had but little experience in the 
conduct of actual work 

These criticisms are not intended to indicate any 
general disapproval of the scope or character of the 
book It is no doubt intended to be used as an 
auxiliary to class-teaching by competent professors, 
and for this purpose it will be extremely useful. It 
also compiles and brings together much information 
appearing in the 7 ransacUons of the English Institu- 
tion of Naval Architects or of similar societies in other 
countries, and practically reproduces the essential parts 
of standard treatises by other authors on particular 
branches of the subject Prof Peabody makes no 
claim to originality, and states frankly that free use 
has been made of numerous works on naval archi- 
tecture, as well as of original articles and memoirs 
His readers have lo thank him for the labour he has 
bestowed upon this task, and, as a compilation, the 
book will be useful for reference to naval architects 
generally. But it does not profess to be — nor, indeed, 
within its compass could it possibly be made — a com- 
plete treatise on the modern theory of naval archw 
tecture Such a tiaatise has yet to be written, and 
the advancee made in recent years in both the theory 
and pracbee of ship construction have been so con- 
siderable that the Work of preparing U would be very 
heavy. It la wantad, however, and no -doUbt WiU 
eventually be produced. W. H. WHitfe. 
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A Text^haok of Static Electricity. By H. Mason. 
Fp VI +155 (New York McGraw Publishing Co., 
1904 ) Price 2 dollars, 

Dyttamo, Motor, and Switchboard Circuital By W. R. 
Bowker. Pp, xi+120. (London. Crosby Lock- 
wood and Son, 1904 ) Price fir, net. 

Testing of Electromagneiic Machinery and Other 
Apparatus. By B V. Swenson and B. Frankeci- 
field Pp xxiri + 420 (New York * The Macmillan 
Co , London Macmillan and Co., Ltd., 1904,) 
Price I2J fid net 

The Alternating Current Transformer. By F. G. 
Baum Pp vji+195 (New York' McGraw Pub- 
lishing Co , 1903 ) Price 1 50 dollars 
The Induction Motor By H B de la Tour. Trans- 
lated by C O Mailloux, Pp xxvii-t-200 (New 
York ■ McGraw Publishing Co , 1903 ) Price 2 50 
dollars 

T he subject of electrostatics is not per se one of 
very great importance either to the electrical 
engineer or the student of electricity, and it u open to 
question whether a text-book devoted to the ele- 
mentary principles of the subject is much needed- 
Still, there is something to be said for having collected 
together between one pair of covers all the information 
which IS usually only lo be found scattered somewhat 
irregularly throughout the pages of a more comprehen- 
sive manual Mr Mason opens with a discussion of 
the general principles of electrostatics, and proceeds to 
consider in more detail capacity, electrostatic instru- 
ments, and static generators The fact that there is not 
very much to say and plenty of space in which to say 
It has enabled the author to make his descriptions very 
complete and clear, and the further advantages of large 
type and numerous illustrations should help to make 
the book a very useful work of reference 
Mr Bowker 's book consists chiefly of diagrams of 
connections, with short explanatory notes , the number 
of different cases considered is very large — ^there are 
over a hundred diagrams — and these cover practically 
all the more important circuits with which an elec- 
trician is likely to have to deal, whether m direct cur- 
rent, single phase, or polyphase work We do not 
doubt that the book will prove useful to those who are 
concerned rather with connecting up machinery than 
With electrical engineering, but we should hardly have 
thought that the matter was of sufficient importance to 
warrant its treatment as a separate study. 

The work on the testing of electromagnetic 
machinery by Messrs Swenson and Frankenfield is 
the first of two volumes, and deals only with direct- 
current machinery It is a book which can be 
thoroughly recommended to all students of electrical 
engineering who are interested in the design, mafiu- 
facture, or use of dynamos and motors, After a brief 
introduction, which contains, incidentally, some excel* 
lent advice on the writing of reports (which advice^ by 
the way, the authors themselves transgress in the sp^- 
men report which they print), the authors give a sprisa 
of nearly a hundred tests, which are well chosen and 
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clearly explained A distinct and valuable feature of 
the b^k IS the list of references at the beg^inning of 
each test to the principal text-books and papers dealing 
with the subject of the test The book is well illus- 
trated, and there is a useful chapter at the end on com- 
mercial shop tests. 

The two books by Mr Baum and M de la Tour 
cover, in a satisfactory manner, two very important 
branches of alternating-current work on which not very 
much has yet been written in the way of text-books 
This is especially the case with M de la Tour's treatise 
on the induction motor, which is very comprehensive 
and certainly the best book ns >et written on this 
subject Mr Baum's book is not so full, but it con- 
tains an excellent discussion of the theory and construc- 
tion of transformers, which should prove very useful to 
students It is difficult to understand why chapter li 
has been included at all, since the method given in it 
is not only unsatisfactory but, even in the author's own 
opinion, always produces confusion in the mind of 
the student ” There is a good final chapter on com- 
mercial transformers M de la Tour also leavens his 
theory with a little practical application of it, the last 
chapter but one being devoted to the design m very 
careful detail of three different induction motors A 
word of praise is also deserved by the translator for the 
excellent way in w^hich he has performed his task of 
presenting M de la Tour's book to the English public 

M 5 


FROM BUFFON TO DARWIN 
Coniroverses Transformistes By Alfred Giard Pp 
vui+178 (Pans' C Naud, 1904) Price 7 francs 

T his is an nueresung book, written, like nearly 
all French scientific books, in transparently clear 
style It assumes, however, that the reader has a fair 
knowledge of zoology, so that it hardly appeals to the 
reading world in general It is intended rather for 
those who have made some study of comparative 
anatomy, and who wish for light on the various 
theories of evolution In France Darwinism has not 
had the triumphant progress that it has had in 
England and, still more, in Germany Even evolu- 
tion, quite apart from the specially Darwinian inter- 
pretation of it, has been very slowly accepted, so that 
the earlier part of M. Giard 's book deals with con- 
troversies that for us have long been buned The 
second chapter, which originally appeared as an article 
in the Revue setenttfique in 1874, discusses at length 
the question whether the ascidians are really near 
allies of the vertebrates. A figj^rc of the larva of a 
typical ascidian is given, but it would have been well 
to give also a figure of Appendicularia, in which the 
notochord persists in the adult Throughout, the book 
would have gained by being more amply illustrated. 
The chapter on aactdians combats von Baer’s now 
^xphided theory of them, perhaps at rather unnecessary 
ttiftjgth, But tjhe author hgs deliberately adopted the 
p^fl of reprinting his essays writCen during the last 
of the nineteenth century so that "the readei* 
they appti^eial& the rfMculties against which Che 
awsludpnisc had to contend. 
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Chapter iii deals with systems of classification that 
have had their day, systems which accepted each type 
of organism as an existing fact Without attempDng to 
account for it M Giard is heart and soul an embry-^ 
ologist Kowalevsky is to him a far greater man than 
the greatest master of anatomy pure and simple who 
ha< had no grand hypothesis to guide him. 

In chapter iv , on the factors of evolution, we enter 
on more controversial ground M Giard is a 
Lamarckian He has a great reverence for Darwin, 
but Lamarck is put on a loftier pedestal Lamarck, 
he holds, made known the great primary factor of 
evolution Darwin introduced an important factor, 
but still a secondary one In some cases M. Giard 
owns that the Lamarckian principle will not account 
for everything, e g for all the characters of a new- 
born mammal Darwinism must then be called in. 
In chapter v, (189S) VVeismann appears as a con- 
spicuous figure on the stage M Giard will not 
allow Weismann to send Lamarckism to the limbo of 
\\orn out theories He refers to the experiments of 
Brou n-S^quard on guinea-pigs as proof that Lamarck 
was right He ac.ccpts telegony as a fact telling 
strongly in Lamarck’s favour, though men of science 
are coming to regard it as a breeder's superstition 
Throughout his discussion of the question of acquired 
characteristics there is a certain confusion of thought 
He draws a marked distinction between the characters 
that result from external conditions and those which 
spring from forces at work within the animal Yet 
external influences can only stimulate the organism 
to show the stuff that it is made of. It responds to a 
stimulus New, characters become apparent, but are 
not, strictly speaking, acquired, F W H 


OUR BOOK SHELF 

A Text-hook of Quantitalive Chemical Analysis By 
Frank Julian Pp 604 (St, Paul, Minn The 
Ramsey Publishing Co , 1902 ) Price 35^. net 
, The book 15 so excellent as far as it goes, except in. 
the quality of the paper and the print, that it seems a 
pity It goes no farther A little more elaboration 

^ould have converted it into a really serviceable 
manual The reviewer has failed to discover any im- 
portant omission among the special methods with 
which he happens to familiar, but there is an 
absence of detail, which, it cannot be too often in^ted 
on, deprives any treatise on analysis of much of its 
practical value The chemist whose business it is to 
analyse cannot afford the tiitie to elaborate methodji- 
for himself The fact, of course, is not overlooked that 
the book is written for students, and no doubt the 
student is expected to supply any gaps which may 
occur But apart from a cha^der of typical exercises 
in ^analysis, it is difficult to sec iir what sense the book 
can be called a student's text-book, unless, indeed, the 
student 18 qualifying for the post of analyst 
And this raises the interesting question, into which 
IS no occasion to enter here, of how far analysis- 
sljpiild be carried as a part of g general chemical train- 
ing gs distinguished from a specialised study There 
»n be little doubt that the luod of skill and knowledge 
awhich a public or works analyst requires must be met 
*by a special training in a laboratory set apart for Kbe^ 
puipose. 

What a student of general chemistry needsi alter 
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hU preliminary qualitative study of the elements, is a 
Knowledge of a* few typical processes carefully selected 
Co illustrate the principles of quantitative analysis. 

* It is for this reason that the exercises which form 
pert ii. of this volume have much to recommend them. 
Those who are accustomed to the old system, which 
probably originated in Bereellus's laboratory, of 
analysing- a ^w inorganic salts and then a series of 
minerals, will probably be startled at finding such an 
incongruous collection as lead carbonate, sodium 
chloride, coffee, cast iron, vinegar, &c , following one 
another Yet when one considers how few students, 
after taking a substantial course in practical chemistry, 
could suggest a means for distinguishing between lard 
and vaseline, or benzene and petroleum, except by their 
smell, it must be admitted that a practical acquaintance 
with common materials in the form of analysis has 
many advantages 

Perhaps the best way of estimating the value of a 
book IS to ask oneself whether one would care to possess 
it For those who are interested in any kind of general 
or technical analysis, this question may be safely 
answered in the affirmative J B. C 

Catalogue of the Hlesozoic Plants m the Department of 
GeoSgy, British Museum (Natural History), The 
Jurassic Flora JI Liasstc and Oolitic Floras of 
England (excluding the Inferior Oolite Plants of the 
Yorkshire Coast) By A C Seward, F R S, Pp 
XV + 192 Plates i-xiii (London Printed by Order 

of the Trustees of the British Museum, 1904.) 

The concluding part of Mr. Seward’s catalogue of the 
Jurassic floras makes the catalogue a nearly complete 
treatise on the known fossil r.cmains of plants from the 
Tries, Rhstic, Lias and OoUte of England. In the 
present volume are included plants from Jurassic rocks 
in various parts of England, together with a few from 
the Coralline Oolite and Liassic strata of East York- 
shire A short account is also given of such Triassic 
and Rhstic plants as are represented in the British 
Museum. 

Die Kathodenstrahlen By G. C. Schmidt Pp. 
vi+iao, (Brunswick Vieweg und Sohn, 1904) 
Price 3 marks 

This book contains a concise and complete account of 
the properties of kathode rays, presented In an ele- 
mentary way, together with as much information on 
the electric discharge and allied phenomena as is neces- 
san for their comprehension 

The information is brought well up to date and 
references to the original papers are given The book 
should prove of use to those wishing for a connected 
account of the subject in a readable form devoid of 
mathematical analysis. The fifth chapter contains a 
short but Interesting account of the historical develop- 
ment of the theory of the electric discharge and kathode 
rays. H, A. W. 

Ah Introduction to Metql Working By C J. Pearson 
Pp 106 (London I Murray, 1904 ) Price is. 

TfUs< little book Is evidently intended to describe the 
culinary tools used In the woiicli^ of metalSi' although 
the author does not tell Us so^ ’ These descriptione are 
rf an elementary ntrtUre, and well -suited ^ for young 
studenu the early stage* The' book is fully 4lltts- 
treted wUh woodciuts, ate Well as widi Mine vaty excel- 
lent photographs of OMn-atlons/ Ihe latterJ oeing ai 
dto^ct mMlfy^Ui h^teehiffoal: bbOk^ J Thaautoor useb 
simple lahguagej he hno>(r8^hac>he ia>wrliliig atout, . 
an^ we leet^mlire thac hlk 

appreciated by Junior students, apprentices and -OtMMi'l 
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LETTERS TO THE EDITOR, 

(Tkc Editor does not hM himself responsihU for OAlntai 
expressed by his corresponddnis Neither can he undertake 
to return, or to correspond with the writers of, refected 
manuscripts intended for thij or any other pari of NatubC* 
Ne notice u taken of anonymous communuattans j 

A Dynamics! System lllustrsting the Speetruoi Lines 

In Naturb of March 10 , which 1 received yesterday, Prof. 
Schott remarks that the t^namical system illuitrating the 
^ectrum lines, which I communicated to Nature of 
February 35 , is unstable This evidently rests on a mis- 
understanding, because the system which 1 have discussed 
IS not identical with that which was investigated by Prof., 
Schott I believe that the statement, '* suc6 an ideal atom' 
will not be contradictory to the results ‘of recent experi- 
ments," led Prof Schott to suppose that the system which 
1 considered must he electrically neutral* Those who have 
read Maxwell's paper on the stability of Saturn's rings 
will admit, without Prof Schott's comment, the futility of 
discussing an electncally neutral system with a central 
positive charge and a ring of negative electrons as 
satellites 

The system which 1 have investigated is not electncally 
neutral, but the central charge is supposed to be very large 
compared with the negative charges in the ring Since q 
(using Prof. Schott's notation) is great compared with J or 
K, the ring is generally stable , the proof for stability can 
be given In a more general manner 
To prevent further misunderstanding, it will be necessary 
to explain how 1 was led to investigate such a system 
instead of an electrically neutrdl one. As the pnpcipal aim 
of the investigation was to discuss the small oscillations 
which will Illustrate the regularity in line and band spectra, 
It was necessary to have a hypothetical atom, which will 
have some resemblance to an actual one, and the motion 
of which can be treated by means of simple mathematical 
analysis Recent investigations show that a chamical atom 
IS associated with numerous electrons, which In the lightest 
element amount to several hundred, while in hea^ atoms 
the number may reach a hundred thousand We have 
reason to believe that these electrons are not crowded 
together in spite of their large number In making 
abstraction as to the hypothetical atom, we may conveniently 
assume the central positive charge to form a neutral ^stem 
with all the negative electrons, but only a small fraction 
of the latter to be found in the ring the oscillation of which 
is the subject of investigation The rest of the negative 
electrons may either describe their isolated orbits, or may 
form some other regular systems These will evidentW 
cause disturbances in the ring, which I have not calculated, 
inasmuch as it was necessary to Introduce further assump- 
tions as to the orbits or the arrangement of electrons As 
a dynamical system Illustrating the regularity In spectrum 
lines, I have assumed the nng and the central positive 
charge as an ideal atom, leaving the remaining elecCrons 
outside the domain of investigation 

Further evidence as to the validity of such an hypothesis 
is afforded by the fact that spectrum lines of most elementa 
are not all subject to a regular law, but that thei^ Sra a 
great many characteristic lines the position of which Is not 
expressible by a simple mathematical formula Moreover, 
the complexity in the structure of spectrum lints wljl prob- 
ably find simple explanation by the perturbations due to 
stray electrons < Theee considerations point to the view 
that only d small part of the negative electrons accompody- 
mg an atom should be arranged jn a rlng^ in ordec, to 
approximate to the real state of a chemical atom 
There is no doubt that Prof. Schott will have goo4 bpperi* 
tunlty of a|lptying the mathematical Iniroangationa of 
C> .Neutnanff and^Hlcki ip dkausSMig . tom osc&Miiteia dit' 
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I may further add that the formula for band spectrum. 

+ a*Hk^ + A' w'* + + . 

which 1 have deduced as an extension of Deslandre’s 
formula. Is one of the empirical formuls used by Kayser 
and Run^e for cyanogen bands (ilbhandl d Berlin Akad 
d WUsensch.t 1B89, formula In) From Tti' = o to fn^ = i50p 
the difference in wave-lengths between cnlculation and 
observation seldom exceeds ±003x10-^“ m . which is quite 
within errors of observation H Nagaoka 

Physical Laboratory, Tokyo University, April 20 


Bloctrooioklve Force between Two Pbaaea of the 
same Metal 

1 WAS much interested in Ihe letter of Mr George Bcilby 
in your issue of May 12 It may interest Mr Beilby to 
know that 1 contributed a paper to the Institution of Civil 
Lngmeers on The Effect of Stress on the Corrosion of 
Metals ** {Proe Inst C E,, vol cxviii , session 1893-4) On 
perusing this paper it will be seen that the results were 
somewhat analogous to the line of investigation Mr Deilby 
IB undertaking The experiments were on an extensive 
scale, and were made on numerous samples of iron and 
steel In each case a polished bar of the steel or other 
metal, of known chemical composition and phy!»iLuI proper- 
ties, used was cut in two , one half was stressed, and the 
Other remained in its normal state Each pair of bars 
was immersed in sea water, as an electrolyte, forming the 
elements of a galvanic couple, with a delicate calibrated 
galvanometer in circuit, when a decidedly measurable 
E.M F was observed It was invariably noticed that the 
alteration in the physical properties of the metals produced 
by the stress only in each stressed bar was sufficient to place 
that bar in the position of copper in a zinc copper cell, the 
normal unstressed bar answering to the zinc clement in a 
galvanic couple 

A current is also sec up between two polished bars of the 
same metal Ihimersed in a suitable electrolyte, one being 
in Its normal state and the other having had its micro- 
crystalline structure altered by annealing, in the manner 
illustrated in a recent paper to the Institution of Civil 
Engineer^ (" Effects of Annealing on Steel Rails," by 
fhomas Andrews and Charles Reginald Andrews, Proc 
Inst C E., vol cWi , session 1903-4, port 11 ) When a 
metel IB stressed a similar effect is produced, I have for 
some time past been working on a research oq the E M F 
between normal and ajinealed metals, using in one part of 
the investigation a complete series of specially prepared 
pure iron and steel bars of varied and known chemical 
composition, the object of the investigation being to show 
the E M F produced between annealed and unannealed 
metals I am much pleased to learn Chat Mr Beilby is also 
working on this very interesting subject 

Mr Beilby may also be interested in a research which 1 
made some years ago showing the E M.F produced 
between polished bars of platinum or other metals, cut 
from the same bar, the E M F being attributable to differ- 
ence of molecular structure induced by heating one of the 
bars The electrolytes employed for these experiments were 
fused salts at a high temperature (see " Electrochemical 
Reacclons between Metals in Fused Salts." by Thomas 
Andrews, Tratif. Royal Society, Edinburgh, session 1885-6) 

1 venture to suggest that the following papers (" Observ- 
ations On Variations of the Electromotive Force between 
Mbtals at High Temperatures in Fused Salts, " Tram Royal 
Society, London, 18B5 , " Electrochemical Effects on Magnet- 
ising Jron,*’ parts 1, 11, Iff, IV, Tram, Royal Society, 
liondou, iBBy. 1B88, 1B89, 180a), which I published some time 
am, perhaps be helpful to Mr Beilby In the course of 
his reaeames, the results of which 1 am looking forward to 
with much Interest and pleasure Thos Andrews 

Wortlept near Shefllelo, June 3> 

Methods in an Educational *CourM in 

Meebanica, ^ 

In cbpipaiiy,. I tbiok, with other coirespondeiita, 1 have 
lusoBderiOHsd Mr. Loi^n’e use of the words " analytical 
aUudeiL^n la true, to reeohirion and^aaking 
Wt ** analytical methods" especially whe^ used 
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In contradistinction to "graphical," have a much wider 
and more commonly received meaning Dr, Murray’s 
dictionary defines modern mathematical analysis as " the 
resolving of problems by reducing them to equations," and 
cites button, "Course Math," iSay, "Analysis or 
Analytical method is that whiLh is commonly used m 
Algebra " Prof Crooin Robertson, in " Analysis " in the 
" Ency Brit ," says — “In modern times analysis has come 
to mean the employment of the algebraical and higher 
calculus, and synthesis any direct treatment of the propertiea 
of geumetrical figures, in the manner of the ancients with- 
out the use of algebrnical notation or transformations " 
" Analytical " is a hard-worked word, like potential and 
polarisation, and no doubt it may be used in Mr Larden'x 
sense Ihe word " analytical," in the sense of the employ- 
ment of algebra and the higher calculus, is not self-explan- 
atory, and " graphical " or " geometnial *’ arc better for 
this reason than " svnthctical, " unlebs the philosophical 
aspect 1$ under discussion 

There can be no question that for almost all mathe- 
matical calculation and research, algebraical methods are 
far more powerful than geometrical (but 1 make reserv- 
ations), and teachers are perhaps for this reason apt to 
think that they are more useful and better suited for 
educational explanations of phenomena or of natural laws. 
If in mistaking Mr Larden for an unusually pronounced 
teacher of this type ] have protested too strongly, I 
apologise, but his parenthetical queries which 1 have pro- 
voked 1 deny 

That some persons have accurate musical "ears," and 
others " no ear for music," that some can draw excellently 
without having been taught, and others can never learn^ 
may perhaps be explained by physiological psychology. 
Some are "good at languages," and others bad, some 
have a " good head for figures," and others not Experts 
in pedagogy might be able to tell us whether this is due 
to some selective ability or inability But that some persona 
use algebra and the calculus with facility, and are bored 
by geometrv, while others have " no head for algebra," bul 
have on aptitude for geometrical methodsi seems to be a 
matter worthy of investigation bv the mental philosopher 

Not only has Larden used " analytical " in a some- 
what restricted sense, but in this discussion he limits 
" graphic methods " to " those methods that depend on 
accurate drawing only, there being no calculation " 
1 will give one example of what 1 mean by a graphicak 
method in an educational course The fundamental idea 
of a differential coefhcipnt is explained in the old text-books 
purely by symbols Persons with " no head for algebra " 
find the greatest difficulty in grasping the idea. But draw 
a curve of speeds on the black-board, and explain that a 
aangent to jt, or the slope at any point, gives the acceler- 
ation or rate of increase You need no accurate drawing, 
no calculation, no algebra, but you give a perfectly clear 
idea of a differential coefficient 

It IS rather hard that those who are called calculua 
dodgers cannot discuks the relative advantages of algebraical 
and geometrical methods without being accused of writing 
against mathematics or deprecatingly of mathematiclaiiis. 

Westminster, June 6 A P Trotter 


AaaociRtion of Econottiic BloJogiale 

For some time past workers engaged upon varioua 
problems connected with economic biology have felt the 
need of some orj^anlsation whereby they could meet from 
time to time to discuss these differ ftit problems with fellow- 
wooers so as to bring out suggestions and to prevent un- 
necessary duplication of work, and generally to promote 
and advance the economic side of biological science 

With a view to the formation of such an association of 
economic biologists, 1 have briefly discussed the matter 
with ^ few fellow-workers, and 1 shall be pleased to receive 
dn^pression of opinion or su^g^ons from any others 
The idea at present In my mind Is an association somewhat 
W the lines of the American ohd, which would include and 
Italcome all Imrestigators and teachers in economic biology 
in Its widest sense* 

Kfr. Frdd V. Tlufobald (Wye) writes Your suggestioik 
for an AAodatloil Df Ecpnomle Biologists Is most vStMtiA*. 
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, . . 1 will certainly do all I can to promote any such 
idea." 

Mr Robert Newstead (Chester) writes ' — " You would 
have my heartiest support in the matter, os I feel that such 
an institution would be of material beneht to the A^i- 
culturists and Horticulturists of this country " 

Mr ' A E Shipley (Cambridg^e) writes — 1 should 
welcome the founding of an Association of Economic 
biologists if you think we are really strong enough 
If the Association is formed I hope ic will be a really work- 
ing one " 

Mr. Cecil Warburton (Cambridge) writes — " 1 heartilv 
approve of your suggestion with regard to the formation 
of an Association of Economic Biologists in this country " 
Similar letters or expressions of opinion have been re- 
ceived from Dr A. H R BulLer, Mr Herbert Stone, and 
others Waiter E Collin ge 

7 he University, Birmingham, May 30 


THE DELATION HUMAN lO BOVINE 
TUBERCULOSIS 

'T'HE Royal Commission appointed to inquire into 
^ the relation of human and animal tuberculosis 
has presented an interim report published on June i 
The Commission was appointed in August, 1901, soon 
after Prof Koch's address had been deliver^ at the 
British Congress on Tuberculosis held in London in 
July, 190I1 in which he stated that as the result of 
experiments on animals, cattle, pigs, asses, sheep, and 
goats, he " felt justified in maintaining that human 
tuberculosis differs from bovine tuberculosis, and 
cannot be transmitted to cattle," and he also stated 
that " though the important question whether man 
is susceptible to bovine tuberculosis at all is not yet 
absolutely decided, and will not admit of absolute 
decision to-day or to-morrow, one is, nevertheless, at 
liberty to say that, if such a susceptibility really exists, 
the infection of human beings is but of very rare 
occurrence I should estimate the extent of the infec- 
tion by the milk and flesh of tuberculous cattle and 
the butter made of their milk as hardly greater than 
that of hereditary transmission, and 1, therefore, do 
not deem it advisable to take any measures against 
it." According to Koch the chief danger of infection 
is from human tuberculous sputum He suggested 
as the most important means of combating the 
disease the improvement of general hygienic condi- 
tions, provision of suitable hospitals and sanatoria for 
consumptives, and inspection and disinfection. 

Lord Lister, at the conclusion of Prof, Koch's 
address, struck n note of warning He pointed out 
** how serious and grievous a thing it would be if the 
rules now in force for securing punty of milk supply 
should be relaxed, and it should turn out after 
all that the conclusion was erroneous " This attitude 
was taken up by a number of other leading patholo- 
gists. Since Koch's statement a number of workers 
have published the results of experiments on the sub- 
ject, and the bulk of the evidence has been opposed to 
Koch’s view. 

The most striking and interesting pronouncement 
on the subject has Men from one of Koch’s most dis- 
tinguished pupils, von Behring, who* on this subject 
places himself in a position entirely opposed to that 
of his old master To many minds von Behring's 
view appears to be as extreme as Koch's He holds 
that " the main source to which phthisis must be 
traced is the milk diet of infants." He found that 
|n young animals such as guinea pigs, owing to the 
incomplete continuity of the epithelium, numerous 
bacilli, and among diem the tubetde bacillus, could 
pass through the wall of the alimentary canal, giving 
rise to a tuberculosis of the cervical glands of the type 
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of scrofula in the human subject, and that at a later 
period these animals not infrequently developed a type 
of tuberculosis which has been regarded as indicative 
of inhalation tuberculosis The freedom with which 
milk-bacilli find their way through the walls of the 
alimentary tract into the circulation owing to the 
incomplete continuity of the epithelium and absence of 
active ferment secretion in young animals makes " the 
disposition to tuberculous infection entirely physiologi- 
cal and normal " At a later period in life a similar 
susceptible state may be induced by the exanthemata 
such as scarlet fever and measles Von Behring, 
along wMth Romer, has also shown that immunitv 
may be conferred on bovines by injection of tubercle 
bacilli of human origin, a striking argument m favour 
of the speciRc relationship of the two types of bacilli 
These views, which have appeared since the appotnt- 
ment of the Commission, have only emphasised the 
need of further investigation 

The commissioners state that they felt it their duty 
to publish this interim report because the experimental 
results obtained by them are so striking 

The Commission was to inquire and report with 
respect to tuberculosis — 

(1) Whether the disease in animals and man is one 
and the same 

(2) Whether animals and man can be reciprocally 
infected with it 

(3) Under what conditions, if at all, the transmis- 
sion of the disease from animals to man takes place, 
and what are the circumstances, favourable or un- 
favourable, to such transmission 

The first line of inquiry upon which the Commission 
entered was to ascertain the effects produced by in- 
ti educing' into the body of the bovine ahimal, either 
through the alimentary canal as food or directly into 
the tissues by subcutaneous or other injection, tuber- 
culous material of human origin, that is, material con- 
taining living tubercle bacilli obtained from various 
cases of tuberculous disease m human beings, and 
how far these effects resembled or differed from the 
effects produced by introducing into the bovine animal 
under conditions as similar as possible tuberculous 
material of bovine origin, that is, material containing 
living tubercle bacilli obtained from cases of 
tuberculous disease in the cow, calf, or ox, More than 
twenty strains of tubercle bacilli have been employed, 
that IS to say, the material taken from more &an 
twenty cases of tuberculous disease in human beings. 
The effects produced were compared with those result- 
ing from the injection of different strains of tubercu- 
lous material of bovine origin. In the case of seven 
of the above strains of human origin the injection of 
the human tuberculous material into cattle gave rise 
at once to acute tuberculosis, with the development of 
widespread disease in various organs of the body. In 
some instances the disease was of remarkable seventy. 
In the case of the remaining strains the effects were 
less marked The tuberculous disease was either 
limited to the spot where the macenal was introduced 
(this occurred, howcvei, in two instances only, and 
these at the very beginning of their inquiry), or 
spread to a variable extent from the site of Inoculation 
along the lymphatic glands with, at most, the appear- 
ance of a very small amount of tubercle In such 
organs as the lungs and spleen Material, however, 
taken from the bovine animal thus affected and 
introduced into other bovine animals has, up to the 
present, in the case of at least five of these remaining 
strains, ultimately given rise in the bovine onlniiu 
to general tuberculosis of an intense character The 
disease thus set up in the bovine animal by inaterial 
of human origin has been compared with that set up 
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In the bovine animal by material of bovine origin, and 
so far, both m broad, general features, and finer 
histological details, the t^vo conditions have been found 
to be identical. The commission has, so far, failed to 
discover any character by uhich the one could be dis- 
tinguished from the Other, and the records contain 
accounts of the post mortem examination of bovine 
animats infected with tuberLuluus material of human 
origin, which might be used as typii.dl descriptions of 
ordinary bovine tubmulosi<i 

There is no doubt that this interim report will be 
useful in strengthening the hands of local authorities, 
medical officers of health, and otlurs, who have been 
struggling in difficult circumstances to obtain for 
the people a purer milk su[)ply .ind food free from 
tuberculous contamination As stated by the com- 
missioners, the results obtained seem " to show quite 
dearly that it would be most unuise to fra mo or modify 
legislative measures m accordance with the view that 
human and bovine tubercle bricilh are spccificallv 
different from each other, and that the dismse laused 
by the one is a wholly different thing from the dise ise 
c.iused by the other ” Ci 1) 


THE INTERNATIONAL ASSOCIAIION OF 
XCADhMTE^ 

A COPY of the official record of the proceedings 
of the Intcniritional Association of Academies at 
Its plenary meeting on May 25, and of the proceedings 
of the section of science on the following day, has now 
been rcteived from the Ruy^i] Society The complete 
protocol of the meeting cannot yet be made up, 
because no report has yet been received of the proceed- 
ings of the section of letters , but we are informed 
that the proceedings on the In^t day of the general 
assembly in their plenary meeting consisted mainly of 
nveiving the resolutions of the sections of science and 
of letters, and of icrtain complimentary resolutions 
with regard to the president of the meeting and to 
the Royal Society 

In the subjoined summary the foreign translations 
of the renoJutions and details of the discussions have 
been omitted 

Wednesday, May 2^ — After a few words of welcome from 
the president of the council (Sir M Foster), Prof Darboux 
(^pcr^taire perpiC^tuel de I'Acad^rnie des Si lenres) proposed 
'^ir Michael Foster as president of the general assembly 
Ihe proposal was earned by acclamation 

The president opened the proceedings with on address, in 
the course of which he said — 

I accept with pleasure, though not without anxiety, the 
duties of the honourable though arduous post in which you 
have placed me, and trust that such short-ronungs as 1 
may disclose may prove as little hindrance as possible to 
the success of uur meeting When we met in Pans our 
'issoclation was an infant of some Tiftcen months , it had 
just begun its dentition It is now a lusty child of four 
lears and more, it has rut all of its first set of teeth I 
feel Sure that you will join with me iit the hope that its 
teeth will be used, never for secondary purpose#; as 
sffgt'esaive weapons, but alwajs tor primary purposes, for 
carrying out the firxt stages of the digestion and assimil- 
<itlon or scientific knowl^ge and scientific thought into 
living active scientific flesh and blood When I say 
scientific 1 use the word in ihe broad sense used by 
tny illustrious predecessor in this chair, in his opening 
address at Paris, as meaning all knowledge which Is exact 
and which can be verified Though we rail the two sections 
into which we divide ourselves, the one scientific," the 
olber "literary," we are none of us, I venture to say, 
satisfied with our nomenclature Wo wish, all of us, that 
we could use names which should free us frwm the mere 
aApiedon that there is even the taint of antagonism between 
tpe kind# of knowledge with which we have to deal 
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The a^isociation began as a brotherhood of existing 
aLjdeuiies, but it has already advanced from brotherhood 
to piirentage ^t a meeting at Fans, the Royal Society of 
London excited muLh sympathy by its lone condition , while 
the delegates of most other countries represented the whole 
round of knowledge with which the association deals, those 
of England rould speak of one part only. That sympathy 
provoked action, and led to the e<itablishment of the British 
Aiademy for ihr Pramotioii of llistorual, Philosophical and 
Philological Studits, and it has been one of the pleasant 
duties of my three jiar'i' ti nn of office to bring about the 
admission of that .Kndeniv into our fold 

One of the matters brought before the council of the 
asbociotion last year, conii'rning the relations of the 
asbociution to proposals for inlr'ru iiional investigations re- 
quiring State aid, is plarcd on the agenda for the present 
rrKftmg 1 hi* bubject is ool which lirmands our most 
.mxioub attention, may wc br ible to lomo to a decision 
which, while assuring the future usefulness ol the associ- 
Uion, may not tend to hamper si lentific activity outside 
ourselves On another matter, namely, the question 
whether the .issoiiation should hold propert\, the council 
came lo the cundusion that it was undesirable lo attempt 
u present a dehnitive decision and there the inalter at 
present stands Ihe question docs not (ome up for con- 
j bid< ration at the piescnt meeling, but it is one on whuh 
I a decision must, '^ooner or later, be taken 
I On the motion uf Prof DieU, Lord Reaj was noininatcd 
vu 1 -president 

Se* retaries for the nutting wtre nominated as follows - 
Cjenn III, Or K Ivrumbai her, Munich, Frenth, M A 
de Lappiirent, Pin?, Lnglish, Dr \ D Waller, London 

The president pro|>osed the following delegates as Previ- 
dinis d'/wfwrur —Dr DieU, Prof Darboux, Count 
Balzml, Dr DnkUu\zen 

Prof fromperz proposed lhat section i\ (4), (5), of the 
statutes be amended to reid as follow's — Section ix (4) 
The piesident (of tin council) shall be appointed bv the 
diiectmg academy Section ix (s) *lhe vice-president, 
who shall belong to the other section, shall be appointed 
111 the same way In the event, however, of the directing 
academy having only one section, the assouation shall 
entrust the appointment of the vice-president Co another 
academy 1 he proposal was earned 

Prof Darboux moved " That the initiation of any new 
international organisation, to be maintained by subventions 
from different States, demands careful previous examin- 
ation into the value and objects of such organisation, and 
that It IS desirable that proposals to establish such organ- 
isations should be consideiod bv the International Associ- 
ation of Academies before definite action is taken '* The 
resolution was cafried 

Prof Armstrong presented the dr^ft report of the 
“■ executive committee of the International Catalogue of 
Scientific Literature Prof Credner moved That this 
meeting recognises the great value of the International 
Catalogue of Scieiitihc Literature, and the importance of 
aiding the work by making its existence known, as well 
as of contributinj^ to its efliciency and completeness 
endeavouring to secure the indexing of scientific publi- 
cations at the tune of issue, m accordance with the plan 
adopted by the Royal Soi lety " The resolution was carried 
unanimously 

Mr Brvee announced that the British Academy was 
taking steps to publish a simitar catalogue for philology, 
and the other branches of learning not included among the 
sciences of nature 

M Boutroux gave a brief account, of the work completed 
and contemplated in connection jvith the preparation of a 
i^oniplete edition of the works of LeibnU, and moved " That 
tffe association be requested to renew the commission to the 
three academies above named to prepare in edition of the 
works of Leibni/ committed to them by the resolution of 
the association of April 18, igoi, and to request them to 
b"^n\g about, betvveen now and the general assembly of the 
association in iqoy, the publication of a critical* catalogue, 
for which they have already collected the materials, of the 
^d^etbniz manuscripts '* Th^resolution was tarried 
^The presidant proposed Vienna as the place of meeting 
of the next general assembly in ,1907 The proposal warn 
adopted unanimously. 
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Thvrad^y, 4f«y a 6 — ^Svction of science Sacr«tarlei HrAre 
ciptMtntoil M fOHows — German, Dr Riacke, French, 

' M. A d« Lapperaat , EngliBhi Dr A. D^ Waller 

Prof Weld^er preiented, on behalf of the cominiulon 
for investlpetlng the anatomy of the brain, the report of 
Che sittinff of the committee of May a^. 

Prof Waldeyer moved the following reeolutlon 
** The several academies and societies represented In the 
auociatlon are tecomitiended to bring before their respective 
Oovernmenta, or other appropriate authorities, in the name 
of the association, a proposal to establish a apecial institu- 
tion or department of institutions for the Investigation of 
Che central nervous system, where such organisations are 
not already in existence, or cannot be created otherwise " 
The resolution was earned 

The following resolution, giving the committee power of 
cooption, was aJso carried .< — 

That the Brain Commission have the power 0/ cooption, 
as recommended In the report just received " 

Prof von BezoLd moved *' TKat a committee be appointed 
to consider the beat means of bringing existing organisa- 
tions into accord with the views of the International 
Association of Academies " This resolution was carried 
Sir A Geikle, on behalf of the International Geological 
Congress, moved the following resolution — “ The Inter- 
national Association having received and considered a 
reference made to it by the International Geological 
Congress held at Vienna, 1903, resolves to ask the Inter- 
national Geodetic Association to take into consideration 
whether, and (or) in what way, it can undertake or promote 
internatJonal cooperation in the investigation of the follow- 
ing^ subjects — 

* Precise determination of levels in mountain chains 
aubjiect to earthquakes, with the view of ascertaining 
whether such chains are stable or are undergoing move- 
menta of elevation or depression 
** Measurements of the value of gravity, with the object, 
so far as geological questions are concerned, of throwing 
light on the internal distribution of masses In the earth, 
and on the rigidity or isostasy of the terrestrial crust 
The motion was carried unanimously. 

Prof, Credner proposed that the committee on selsmo- 
loglcal Investigations, appointed oii the proposition of Prof 
von Beaold, consist of the following members — Prof 
Schuster (chairman), Prof. Helmert, Prof, de Lapparent, 
Prof. MojBiBovicB, Prof Agamennone, Prof A P 
Rarplniki, Prof W C Mendenhall That the committee 
have power to coopt further members without votes If n 
vacancy arise among the members of the committee, it 
shall have the power to fill up such vacancy subject to con- 
firmation by the International Association 

Prof Riecke moved the following resolution of the 
AMdemles of Gottingen, Leipzig, Munich, and Vienna * — 
That the International Association be requested to place 
the investigation of atmospheric electrical phenomena upon 
Che lilt of its undertakings, and to arrange for carrying 
out observations upon atmospheric electricity for the period 
of two years at a large number of stations suitably dis- 
tributed over the surface of the earth " 

Prof Schuster considered the matter to be Tn an experi- 
mental stage and hardly ready to be taken up by the 
aomlatlon otherwise ihaSi as an experimental undertaking 
suitable for consideration by a coimnlttee, and proposed 
the following resolution, which was accepted by Prof 
Riecke ■— 

** That a committee be nominated to prepare a plan for 
floopvratlon in investigations of atmospheric electricity, and 
to organise, Jf possible, such international cooperation for 
a nU'iod of two yekrs 

Prof, von Beaold introduced the propositions of the Berlin 
Aeodemy of Sciences relating to terrestrial magnetism, and 
tiK>ved ” That the sasociation nominate a special committee 
to consider os to the best methods of making accurate 
mogaetie obicrvarions at sea with a view to carrying out 
a magnetic aurvey around a parallel of latitude The 
motion was carried unanimously. 

Sir David Gill preeenM the report of the Royal Society 
upon thd undettokinjg for the measurement of the African 
the 3^tfa„ maridian, and moved That the report of 
the Royet Society be adopted r with the following 'ambnd- 
monfs, vte m 
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That after the Concluding words there be added w 
(1) lliat the association notes with much satlefaetioh 
the sympathetic commumcation 0/ the Impdndl Acodartiy 
of Sciences, St Petersburg, on the subject of thp arc of 
meridian, and recommends that diplomatic actlop be Uncen 
With a view to the extension of Struve's arc to Egypt 
" (a) The association expresses the hope that rteps will 
be taken by the German Government under the advice Of 
the Berlin Academy of Sciences to extend the arc atbAg 
Lake Tanganyika, either by triangles extending across the 
lake or along its eastern roast as may be found the nlorC 
desirable " The report was adopted with the additions 
proposed. 

Prof. Frederlcq presented the rewrt of the late Prof 
Marey on the work of the Institut Marey, and moved the 
following resolution — 

“ The International Association of Academies approves the 
nomination of MM Lippmann, Amagat, Cho^rles Rlchet, 
Blix, Einthovrn, Grutrher, LangendorIT, Schenrk, Athanasm 
as new members of the ' Association Internationale da 
rinstitut Marry * " 

" After having considered the report of the late Prof 
Marey, dated May 1904, on the work of the Institute, the 
association congratulatea the committee of the Marey 
Institute in having obtained in France recognition as being 
of public utility, and thus secured the permanence of this 
international scientific organisation The association ex- 
presses Its best wishes for the success of the scientific work 
undertaken at the institute ” The resolution was adopted 
unanimously 

Other standing committees were appointed as follows — 
For the investigation of terrestrial magnetism, Prof von 
Bezold (chairman), Prof. Mascart, Prof. Palazzo, Sir Arthur 
Rdcker, Lord Kelvin, Dr, Bauer, Prof Liznar, General 
Rykacev, Prof Wleckert, Dr Paulsen 

For the investigation of atmospheric electricity, Prof 
Exner (chairman). Prof Arrhenius, Prof Mascart, Prof 
Schuster, Prof Righi, Prof Ebert, Prof Riecke 
For both these committees resolutions were passed giving 
powers of cooption and for filling vacancies, similar to that 
passed in the case of the committee on seismology, 


PROF ADOLFO CANCANI 

A MONG the various sciences, the one which during 
the last few years haa lost the greatest proper^ 
tion of its workers is probably seismology Von Rebeur- 
Paschwltz, M S, di Rossii Ehlert, Pacher, and 
Contarinl have followed each other in auick succession, 
and to this death roll, with feelings of sorrow, we are 
called upon to add the name of the distingtiished in- 
vestigator Adolfo Cancani Although connected with 
the University of Modena, Prof Cancani’s work was 
chiefly carriod out while working with di Rosst at the 
observatory of Rocca di Papa, and later whilst engaged 
as an assistant at the Central Meteorolopcal Observ- 
atory in Rome. At the former institution he intro- 
duced into seismometry the use of large and heavy 
horizontal pendulums the movements of which were 
recorded mcchanicaUy 

The first of these, which are probably the largest 
in the world, were 17 feet in height. The booms > matte 
of T iron, were 10 feet in length, which at their 
outer ends carried jn one case a block of marble and in 
the other a piece of pig iron Beyond these heavy 
masses glass fibres recorded movements on a surface 
rotating at the fate of 60 cm, per hour. With this 
apparatus, ajl of which was home made, and cost but 
a few pounds sterling, Cancani obtained some striking 
seismograms. 

In addition to taking this new step In aeismocnetfT^ 
Cancani devised a photo-chronpgrapn, various setetno-^ 
scopesi and other instruments. 

Although hia investigations extended to sever^ 
partments of earth phy^es, his chief . workb tie thbae 
lelating to oeistnolo^. " . > ^ 

fn jRlyr 1903, at the Setsmoiogfeaf Cof^eMiba in. 
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Strainburff, at which with his chief* Dr. Luip 

Falaazo, he acted as a delegate for Italy, he brought 
forward a acale for seiBinic intensities which he 
followed by a paper on the possible relationship between 
small changes in latitude and the occurrence of large 
rarthqualces. Mis last published paper relates to the 
advantages to be obtained from continuously moving 
high speed record receiving surfaces. 

Seismologists throughout the world know Cancani's 
work, but those who were privileged to know him 
personally have stored up remembrances of an 
enthusiastic worker, gentle and persuasive in his 

speech, and with a kindliness of disposition of rare 
occurrence. He leaves behind a gap difHcult to fill, 

a loss to a family, to a department, and to a new 

science. J. M 


HOTES 

Prop. Gbobgb Darwin, F R S , has been elected presi- 
dent of the British AsBociation for the meeting to be held 
in South Afnca neat year 

At the monthly meeting of the Royal Institution on 
Monday, the thanks of the members were returned to Dr 
Andrew Carnegie for his donation of isool to enable Prof 
Dewar and Mr R A Hadfteld to prosecute their joint in- 
vestigation on the physical properties of steel and other 
alloys at low temperatures, and to Dr, Frank McClean for 
his donation of tool to the research fund of the institution. 

Prof C. S Sherrington, F R S , has been elected a 
member of the Imperial Academy of Medicine, Vienna 

It is reported that the University of Gdttlngen has 
awarded its Otto Wahlbruch prize, of the value of 600I , to 
Prof Wilhelm Pfeffer, professor of botany at Leipzig, The 
prize is awarded for the most important contribution to 
science during the past two years 


and the responsibility of annually awarding it has been 
entrusted to the American Institute of Electrical Engineers 
A medal will be awarded this year by a committee soon to 
be selected from among the members of the Institute 

Reutsr's Agency learns that the expedition which left 
England in February under Lieut Boyd Alexander for the 
forest region between the west coast and Laka Chad arrived 
in canoes at Ibl, 350 miles up the Binue River, in April 
The explorers had already made some collections on the 
Dinue, and intended landing at Ibi with the view of pushing 

north into Bauchl 

■ 

An official communication issued at Simla on May 17, and 
published in the Pioneer Mail of May ao, contains the 
following remarks — " It has recently been stated in certain 
newspapers that the Government of India have rejected the 
offer made by Mr Tata of a donation for aiding the found- 
ation of an Institute of Science This assertion is abso- 
lutely without foundation So far from having rejected Mr 
Tata's offer, the Government of India have promised a large 
subsidy to the scheme, and they have throughout the 
negotiations done everything within their power to facilitate 
Its progress and aid the realisation of a project which has 
their fullest sympathy." 

Dr Frirdrich Sieuknb, who died in Dresden a few days 
ago, was born in i8z6 at Menzendorf, near Liibeck, and 
received his education in that town In 1646, says the 
Eleeittcian, he came to England to introduce his brother’s, 
Dr Werner Siemens, telegraphic apparatus Afterwards he 
worked with his other brother, the late Sir William Siemens, 
and succeeded In applying the latter's regenerative principle 
to furnaces in combination with gaseous fuel, thereby 
making possible the production of open-hearth steel and 
the melting of glass by the continuous process in tanks 
He also invented the regenerative gas burner and stove, and 
brought out numerous inventions connected with the glass 


At fhe annual meeting of the Association of German 
Chemists, held at Mannheim on May 35, the Liebig gold 
meda] for distinguished services in applied chemietry was 
presented to Dr. Rudolf Ki^ietsch, of the Badische Anilin- 
und Soda-Fabrik, the discoverer of the so-called contact 
process of sulphuric acid manufacture 

On the recommendation of the Rumford committee, the 
American Academy of Arts and Sciences has awarded th^ 
Rumford medal to Prof E. F Nichols, of Columbia Un^ 
Versify, for his researches on radiation, particularly on Che 
pressure due to radiation, the heat of the etars, and the 
infra-red sjMctrum 

Science announces the death of Mr Frederick A. Walpole, 
botanical artist of the U S Department of Agriculture. 
He was considered the best plant artist in the United States, 
his drawings having been used to illustrate various reports 
published by the Department of Agriculture and the Smith- 
sanlan Instltutioo, as well as the narrative of the Harriman 
Alaska Expedition 

A RbUTEB telegram ifom Frankfoit-on-Main says that 
at the forty-fifth general meeting of the German Engineers’ 
Association the Grashof medal, Instituted in honour of the 
founder of the association, was unanimously conferred on 
the two pkuieert of steam turbine propulsion, the Hon 
P^iraonB, of Newcastl»«n^Tyne. and M. de Laval, 

tha efforu of an . organisatiofi Icnowsi as thast 
ftdisfo Ihdal • AsM^II^ B fund hoi behn created>lfj 


as the " Edlspn 11^1,' 


industry ^ 

A Reuter message from Queenstown states that Mr 
Marconi is among the passengers on board the outward 
bound Cunard Steamer Campafiia The daily newspapei^ 
which the Cunard Company have arranged to publish oif' 
board their four largest boats will be produced under Mr. 
Marconi’s personal supervision There will be a regular 
editor and printing staff on board efich llficr The news 
received from shore will be supplied through Reuter’s 
Agency. Mr Marconi stated that he would have the 
Campania in communicatiOD with America on Monday 
through Cape Breton etaclon, and would keep in communi- 
cation with the. Cornwall s^tion until Wednesday night or 
Thursday morning. 

Mr J Donovan, 1 Anstey Road, Dejimark Hdl, 5 E , 
would be glad if psychologists w other investigators could 
send him information or refersheSs bearing upon the follow- 
ing points' — (1) A fairly re^esentative list of animals, 
invertebrate and vertebrate, that make sounds in extreme 
pain or dlitress, although such sounds never serve to induce 
their fellows Co help or relieve IhSm, or even attempt to do 
ao (a) (a) Have any observariona or experiments been 
made, to show whether the sound or cry of pain or shook 
h0 any influence toward hindering or checking the on- 
coming of catalepsy or swoon In Che animal producing the 
’‘gbsind? (b) Are animals that do not possess means of 
sound production more subjdct to chtalepsy from pain or 
sfiock chan chose which pqpesa means of sound production? 


Dr. Luigi MagEi contributes to the Atii det Lmcei^ xHI, 
(1)1 9 * lome observations on the relation of the iijdcRi^ 
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refraction of air to the density It appears that the index 
of refraction increases more rapidly under pressure than Is 
consistent with the law (n — i)/ds constant, whereas the 
vHue of (a* — i)/(n”+ i)d is practically constant except at 
low pressures, where the observations could not be made 
with a freat degree of accuracy 

Da StAiiianb Lbduc, of Nantes, has communicated to 
4he French Physical Society a note on crystal formation, 
advancing the hypothesis that the phenomenon of crystal- 
lisation depends not only on the arrangement of the mole- 
cules in geometric forms, but also on ^the movement of 
these molecules through the liquid in certain regular and 
geometric directions 'Ihis hypothesis is based on the 
author’s observations on crystallisation in liquids thickened 
by colloids 

It is well known that two triangles in the same plane 
may be homologous in i, 2, 3, 4 or 6 different ways at 
the same time, and that two letrahedra mny be homologous 
in I, a or 4 different ways, it being assumed in either case 
that there are no common vertices Prof Luigi Berzolan 
contributes a note to the AiU dei Lincei, xiii (i), 9, in 
which it 15 shown that in space of more than three 
•dimensions two pyramidoids cannot have more than one 
centre of homology unless they possess lommon vertices or 
corners 

The results of meteorological and magnetical observations 
made at Stony hurst CoUege Observatory during 1903 have 
been published m the usual concise form, with the excep- 
tion of the valuable appendix containing the Malta meteor- 
ological returns, Father Sidgreaves states that the year 
will be known as the wet year, the rainfall being 11 B 
Inches above the annual average Notwithstanding the un- 
favourable weather, the solar surface was observed on 207 
days, and 141 plates have been added to the collection of 
stellar photographic spectra 

We have received from the Deutsche Seewarte part xii 
cf Uehersetische meteorologische Beobachlungen, contain- 
ing carefully made observations, three times a day, at the 
following remote localities ' — Marshall Islands (two 
atationa), Nauru (lat s6° 5 , long 167° E ), Apia (Samoa), 
Tiingtau (lat 30° N , long 120° E ), and Rarotonga 
{Cook's Islands) With the exception of the latter station, 
all the observations were taken at the German colonies in 
Che Pacific Ocean It is worthy of note that the prepar- 
ation of this very valuable work has been ffnancially sup- 
ported by the Colonial Department of the German Foreign 
Office 

Captain D Wilson BarkeRj in his presidential address 
Co the Royal Meteorological Society, reviewed the past and 
present condition of ocean meteorology The importance 
of this branch of science led to the international conference 
on meteorological observations at sea at Brussels In 1B53, 
and to the establishment of the Meteorological Department 
of the Board of Trade by Mr Cardwell In the Following 
year, under the superintendence of Captain (afterwards Vice- 
AdmiraJ) FitxRoy He and Captain Maury in Che United 
States (more especially the latter) are recognised as the 
most successful pioneers of ocean meteorology Maury con- 
structed wind and current charts for all oceans, copies of 
which were supplied gratuitously for the use of navigators 
IQ this country, and FitzRoy and his small staff at once 
ael to work on them, and converted the pilot charts (which 
showed the wlod directions numerlcollv under each principal 
point of the compose) into graphical “ wind-stara," and 
xubsequently (about 1859) FiCzRoy commenced the publi- 
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cation of a new senes of monthly (instead of quarterly) 
charts, including wind-force and other data obtained from 
log-books collected by the Board of Trade Department 
Other countries, especially France, Germany, and Holland, 
al<iO pursued the subject vigorously , the Deutsche Seewarte 
published, among numerous other valuable works, an atlas 
of thirtv-six charts of the Atlantic Ocean In 1874 another 
international maritime conference was held in London, and 
was attended by representatives of all the principal nations 
In this country the Meteorological Council, with the cooper- 
ation of the Hydrographic Office of the Admiralty, continues 
to devote untiring attention to this important subject. 
Captain Barker’s able summary is contained in the 
Quarterly Journal of the Royal Meteorological Society for 
April last, and is illustrated by maps drawn on Flam- 
steed's projection, showing very clearly the principal 
mcteorologiLdl elements, five or six maps being devoted to 
earh of the great oceuns 

Wc have to acknowledge the receipt from the Field 
Columbian Museum, Chicago, oE copies of three papers on 
niummdls by Dr D G Elliot, published last year 

regret to find that in the notice of Mr Regan's paper 
on the classification of fishes in our issue of June 2 
(p 109), the Teleo*itei are stated to be derived from the 
Chondropterygii instead of from the Chondrostei 

According to a well illustrated article in the March 
number of the Atnencan I^aiurahst by Prof £ A Andrews, 
the assumption that the breeding habits of the American 
crayfish are identical with those of its European relative 
proves to be incorrect, and it turns out that there are con- 
siderable differences in this respect between the two species 
The second article in the same issue, by Mr W M Small- 
wood, IB devoted to the natural history of the bulla-like 
mollusc known as Haminea soitiarta 

All recent experiments on keeping animals in menageries 
in the open air seem to point to the superiority over the 
old plan of confining them in close and narrow cages 
In the report of the Zoological Society of Philadelphia for 
1903, for instance, it is stated chat the raccoons in Che 
society's menagerie were recently placed in an open en- 
closure containing a tall tree with a cavity at the base, and 
a hollow log With these natural retreats at hand, it is 
noteworthy that the raccoons preferred to pass their time 
in winter, even during most inclement weather, high up in 
the tree, some 40 or 50 feet above the ground In the same 
report the importance of pathological investigations into the 
, causes of death of animals d}ing m menageries is urged 

The Australian Ornithologists’ Union i« to be congratu- 
lated on the completion of the third volume of its offiual 
organ, the Emu Efforts are to be made In the immediate 
future to render this valuable journal more strictly scien- 
tific The part before us contains a coloured plate of two 
species of honey-ca^er, which, although described mahy 
years ago, have never previously been figured 

I According to the report for 1903, there is a satisfactory 
I and continuous increase in the amount of gate-mOney taken 
j at the Giza Zoological Gardens, the receipts for that year 
I being against ^1037 in 190a, An ex- 

tremely interesting feature in the report is the notes on 
the habits of the numerous species of Nile fishes kept In the 
aquarium^ From these It appears that the proboicis-4sh 
(Mormyrus kannume) is chiefly and employs fls 

long snout in probing animal food 
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Very remcfrkftble the, stacemeni; that in the case of 
ifydfo^ycn forskah it was fouiid advisable to keep a light 
burning near the tank In order to prevent the fish from 
Injuring themselves b> swimming violently against the 
gflaas walls 

An official publication issued at Coloinbo by the Govern- 
ment printer contains a summary of Prof. Herdman’s report 
yQfi the pearl oyster fisheries of the Gulf of Manaar, which 
mav be considered as supplementary to the report on the 
aame subject published by the Royal Society m November 
last, and already noticed in our columns After referring 
4 o the condition and extent of the oyster-bankii, the present 
report briefly points out the chief sources of injury to the 
molluscs, after which reference is made to the mode of 
/ormation of pearls, and the best methods of pearl-fishing 
Tlic report concludes with a series of recommendations, 
•among which are comprised the substitution of dredging 
-(in many instances) for diving, and the advisability of the 
appointment of a permanent iiaturalibt 

An apparent instance of mimicry of , a most remarkable 
tvpB IS recorded by Dr A WiUev in Spoha Zeylamca for 
April (vol 11 , part v) Ihe attention of Dr Willey had 
been directed by a correspondent to the striking resemblance 
presented by one of the Cingalese fisheB commonly known 
as sea-bats (Plafax vespcrUlto) to a decayed leaf, and soon 
jfter he had the opportunitv of verifying this statement 
for himself I was walking," he writes, " along the 
reef in the company of a fisherman carrying a net when he 
espied a small fish, which he attempted to catch for me 
1 could not see what it was at first, but noticed that the 
man failed to bag it after several ineflectual attempts. The 
fish did not swim far away from the spot, but dodged about, 
baffling its pursuer I approached and seized the net, 
whereupon I saw a yellow jak-leaf gentiv and inertly sink- 
ing to the bottom This is no unusual sight, and I was 
•about to turn away, when the leaf righted itself and darted 
Efforts were redoubled and the fish secured and 
-sketched When a fish has a leaf-shaped and leaf- 

coloured body, and 111 addition the unique habit of toppling 
■over and feigning death when pursued, it seems natural to 
conclude that it is a genuine example of protective re- 
semblance " 

Many of the visitors to Kew Gardens who take a special 
interest in the orchid houses will be interested to know that 
a revised edition of the " Kew Hand-list of Orchids " has 
been published, with the usual interleaved blank pages to 
facilitate the jotting down of notes The increase in the 
number of genera, at any rate in the plants shown in the 
houses, has been very evident^ and the catalogue gives a 
4 otal of 230 for the collection 


The large proportion of economic questions which occupies 
the attention of the botanical departments in our colonies 
Is Well shown m the BulUtms (January, April) of the 
Botanical Department in Trinidad A striking analysis of 
samples of sugar canes grown in Florida is quoted in an 
-ntract, In which no reducing sugar was found The 
proportion of the sugars In canes is not only important 
from a commsrcial point of view, but as a purely scientific 


is ^ well worth investigating The redommend- 
atlnn pf o^bon bisulphide as an insecticide* affords evidence 
4 fr ibh apfftd of adentific knowledge amongst planters 
aiticlu re^er to pnilAiic acid ui cassava, rubbey 
^ pod on cacao estates 


Prof Eriksson returns to his mycoplasni theory, which 
asserts that lust fungi can hibernate in a protoplasmic form 
in the leaf-cells of the host, in a paper which appears in the 
Transactions of the Royal Swedish Academy of Sciences, 
vol \xxvii , part vi , January The investigations which 
were earned out by Dr Eriksson and Dr Tisihler consisted 
in collecting the leaves of varielivs of wheat which are liable 
to rust, and examining them both in late autumn and the 
following early summer, when no fungal mycelium could 
be observed, but in certain cells the authors distinguished 
a special dense accumulation u[ protoplasm, the mycoplasm 
Later m July, intercellular fungal tubes were found which 
gradually developed into the ordinary hyphtc I he change 
from the niycdplasmic to the interrelKilar condition which 
IS assumed still requires conhimation 

Mr C Fox-StranuW/\ys has prepared a second edition 
of his memoir on the Oolitic and Cretaceous rocks south 
of Scarborough (Geological Survey, price 4^ bd ) More 
than twenty years have elapsed sime the hrst edition was 
published, and opportunity has been taken of adding a 
series of pictorial views illustrating the fine clilT-scrtions, 
while the subjci t-matter is amplified throughout 'I he 
results of recent researches on the Speeton Cliy are in- 
corporated, and the author has dealt more fully with the 
interesting topics of scenery and denudation 

In an article on recent changes in the elevation of land 
and sea in the vicinity of New York City, and from a study 
of tidal observations on both sides of the Atlantic, Mr 
tr W Tuttle (/Imer Journ >Sci , May) comes to the con- 
clusion that the mean spa-levef oscillates in an irregular 
manner, having an average period of about eight years 
Ihese oscillations appear to be l.irgely due to changes in 
atmospheric pressure, and the resulting changes in wind 
velocities In addition to the above movemenU, Mr Tuttle 
finds that soii^e ports show a mure or le<is continuous rising 
of the sea relatively to the adjacent land, others a lowering 
of the sea-level in its relation to the land, and still others 
maintain a constant relation between the two ihese last 
make it clear that, except fur the periodic changes noted 
above, the sea does not change its level, and that the re- 
lative changes are due to land movements Observations 
at New York City show that since 1B7; the land has been 
^ subsiding at about i 45 fuot per century ' 

Messrs Philip Harris and Co have sent us a pamphlet 
giving a descriptive account of some new models and 
apparatus to be used in teaching the meetsurement of 
volumes, designed by Mr S Irwin Cruokes 

Messrs Watts and Co have published for the Rationalist 
Press Association, Ltd , a pamphlet entitled " What to 
Read Suggestions for the better Utilisation ofi^ Public 
Libraries," ^hich contains the substance of an address 
delivered by Mr John M. RobAktson Many useful hints 
to parents and librarians who wish to develop in children 
a love of reading and a regard fqr good books may be 
gathered from the address Thes price of the pamphlet is 
fcMrpence 

With the growth of the Stassfurt industries and the 
increasing application of potassium salts in agncuUure, a 
rdphl method of estimating potassium has become a question 
of some importance In the May number of the Gassstta, 
N Tarugi describes a volumetric method of estimating the 
%ement which depends ^on ITs precipitation in the form of 
Che sparingly soluble persulphate The method is accurate, 
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ud cam be cerrled oufc with ^reat rap&dity. Incidentally, 
the exlatence In aquaoua lolution at lemperaCurea bet ween 
o” and 40” of four hydratea of potaasium persulphate la 
eatabllsh^. 

SoUB esperimenta by Mr K. E. Guthe, publiahed in the 
April number of the Physical Reviaw, show that fused 
steatite or Boapstone can be used as a substitute for fused 
quarts in the production of fibres of very small elastic 
fatigue suitable for Buspenaions. The soapstone can be 
melted in a gas-ozygen jet, and very fine fibres are easily 
drawn out from the clear bead thus obtained The elastic 
fatigue and tensile strength of these fused steatite fibres 
have approximately the same value as fused quartz fibres 
of the same dimensions In the eame journal Mr J H 
Hart describes a continuous method of steam calorimetry 
jwhich, with simple apparatus, gives results which compare 
very favourably with the best results obtained by the 
admittedly excellent continuous electrical method 

An exhaustive account of investigations with the respir- 
ation calorimeter, by Messrs Armsby and Fries, on the 
available energy of timothy hay has been issued as BulUtin 
No, 51 of the Bureau of Animal Industry of the U.S. De- 
partment of Agriculture According to well known expen- 
ments of Rubner, different nutrient materials — proteids, 
fats, and carbohydrates — can replace each other in the 
animal metabolism, and isodynamlc values " can be 
deduced for the various nutrients The authors question 
the applicability of Rubner 'a generalisation to herbivorous 
animus, and their experiments indicate that the digested 
matter of hay Is not isodynamlc with body tissue when the 
food supply li below the maintenance ration It was found 
that only 63 per cent of the metabolisable energy served 
to prevent loss of tissue, while 37 per cant, almidy Increased 
the heat production of the animal 

A VERY Interesting paper dealing with the constitution of 
Chb ammonium coiApounds is contributed by Dr J. C. Cain 
to the currant volume of the Memoirs and Proceedings of the 
Manchester Literary and Philosophical Society (vol xlviii , 
No. 14)1 To lake examples, the author's suggested formula 
for ammonium dhloride and ammonium hydrate are 
HjN^CIH and H,NssOHj, In which the chlorine and 
oxygen are respectively trlvalent and tetravaient The con- 
ception Involved in this new formulation explains a large 
number of well known facts In a very satisfactory manner. 
It accounts for the difference between solutloni of ammonia 
and of ihe alkaline hydroxides, and for the existence of 
isomeric quaternary ammonium salts By means of it the 
formation of metal-ammonia compounds and of dlazomum 
sails, the reduction of diasomum derivatives to hydrazine, 
and the process of diazotlsatlon are all capable of simple 
represeptatlon 


OUR astronomical column, 

Spbctruu and Oroit op I OuoNia.^Some very Interest- 
ing reeulu have belin obulned by Dr Hartmann In a 
research carried out at Potsdam on the spectrum and orbit 
of S Orioiila The variability of the velocity In the line of 
sight-— or, as Dr, Hartmann prefers to deslguote It, the 
QBcniation Of this star was Brat discoversd by Prof. 
Deslandres at MeudOb, vi^bo determined the period as 19a 
days, and the orbit as very eccentric^ Dr. Ho^tmoAn's 
results, howoyer, do not bonfirm these ooncluslona, for he 
finds the par1e4 and the eccedfarlcity 10 be 

Sd. tyh 34^, 4 at.ti 7 ^ 
and 0 10334 TOMpecth^ly 
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A striking foaiure on the spOptrogi^dhn 
the cakhiiii Una at k 3934 C* K Is always , 
the other lines are chiwactensdcqlly hazy,,anK^4i^ 

Mhare M the ppriodie dtsfUicemonis of the 
the orbital motion of the star. Seeking an 
this anomalous behaviour, Dr. Hortmanfl bne arrived/ 

Che conclusion that the absorption producinif K dqox q. _ 
take place in either ol the components of the S Oripola 
system, but in a separate " cloud ** of cok^Ri Copocir 
situated somewhere between that ^stom and vaf bwo. 
The distance of this cloud cannot be dethnnlned, but Dr 
Hartmann suggests that Us extent, perpendicular to the 
line of sight, might be approximately determined by tha 
observation of the K line In stars situated in the some reghnr^ 
and having " osclllaclons " similar to those of I Orlooli 
(dstro physical Journals No 4, voh xlx ). 


Anomalous Dispbrbion and Solar Phbnomena.^^ 
further exposition of anomalous dispersion, and its actiod 
relative to solar phenomena, by Prof W H Julius, appears 
In No 10 (May 30) of Che Revue ginirale des Seieneet. 
After reviewing the current theories as to the sun’s phyaloal 
constitution, Prof Julius proceeds to demonstrate that tha 
“ apparent " excessive spe^ of prominence variations, the 
abnormal solar spectrum photographed by Prof Halo In 
1894, the periodical variation of Che solar radiadon, the 
eleven-year period of solar activity, the connection beCweed 
allied terrestrial and solar phenomena, and several other 
phenomena, may all be explained by considering the relative 
geometrical positions of the sun and earth, and the con- 
sequently variable distorted J^ths of the solar radiations. 
For example, he itatee — '* The eleven-yedr period may be 
the combined consequence of a progressive variation (not 
necessarily periodic) of the system of the surfaces of dli- 
contimiity and the periodic displacement of the Earth lo 
regard 10 the rotating mass of the Sun " 

PmMITIVB CONDITIONB OF THB SOLAR NBBULA . — An 
interesting mathematical study of the conditions whibh prob- 
ably obtained in the primitive solar ncfbula has been com- 
municated to the Academy of Science of St, Louis by Mr 
Francis E Nipher, and Is published in No 4, voL xfv., M 
the academy’! Transactions According to the equation! 
developed by the author, ii seems Impossible that at tho 
time when the planets wete separating from the pBiw 
mass the nebula was wholly gaseous. The idea that iha 
planets were formed from condensing swarms of meteorltei 
is the only reasonable one whiim conforms with th# 
numerical results Obtained. It also oppaars that at the 
times when the moon separated from the earth, and Mertiiiry 
from the sun, the respective parent masaes must have boMl 
in the solid state, the sun having fused dad becom 
vaporised since the separation of Mercury Further, II 
seems unnecessary, and even improbable, that the earth 
should ever have been in a atate of fusion By substituting 
the proper conditions in one of his general equations, Mr 
Nipher finds that the laothermal 7000** C. Is probably the 
one existing st the sun’s surface at the present time 

In VAR l ABILITY OF SPARK AND AXC WaVB-LENGTHS. — I n R 
paper communicated to No. a, voi xiB., of the AHrophysU^ 
Journals Messrs Eder and Valenta describe the rdsults ihqr 
have obtained from a serlas of experlmeftts perfoniMd A 
order to teat the various theories as to the variability ol 
wavc-lengthfe, ip arc and spark spectra, with the amount of 
vapour present or with the nature of the dectric BtUimlua 
us^. 

As the result of his experiments. Prof. Haachek pro- 
posed, in a psqrar published in February, rpoa, a system ol 
quanUiative aifOlyslB bosOd oh the tneasarement ol Iha 
amount of '* shift ” a line eaperienced when varying quaoitl- 
ties gf the material under analysis were used. Tddng 


mosE Biringeiu precouiionB go eiunuivo 
graphic effects, Messrs. Eder andi VolsAta have eodOto 
Uiese ** shifts " do not really exist,' ond ihey Itat^^tMr 
eoncluaians in the foUwing vrnrda ^ 
atmo4^eric.,jirasBatetheffd exist no 

the are apd |pai^ ^ — 

Habcheh tp ewr) 
the 

quantity Of the etemon 
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VfLOQt^St Of MARINE BiOLOGYA 

pH ibiha faw ywi pAtt thb advance! oiade by ocean- 
omphy have bean very marked,^ tbanks to the rivalry 
which Eaa grown tip between different peoplei. The English, 
the Amerlcani, the Germane, the Bdgiane, the Scandin- 
avians, and the' Rueeiana have made great efforts In this 
direction, while France, Italy, Auifrla and Portugal have 
not remained outside of the movement Consequently thia 
icienca hi its principal features la already pretty well known 

But oceanography touches many departments of science, 
and amongst them marine biology is for the moment the 
least advanced, because it requires researches of a particu- 
larly difficult kind. It is to It chat 1 have more particularly 
devoted my attention, and It la of It that 1 propose to speak 
this evening. 

From the reports of many important expeditions, you are 
already well aware how universally distributed life Is, even 
in the greatest depths of the sea , nevertheless, the means 
employ^ In this kind of Investigation have been, as a rule. 
Coo primitive to furnish very complete results In my own 
personal oceanographical work I have, for long, employed 
new means and methods, which attract different groups of 
marine animals, each according to its own characteristic 
instincts, and I have been able in this way to add Co our 
knowledge of zoology 

It is not, however, enough to collect. We must also 
endeavour to penetrate the mystery of the laws which 
regulate life In thq medium of the sea, so different In almost 
all respects from that of the air For this the oceanographer 
requires the collaboration of the biologist end the 
physiologist. 

Not unfrequently unexpected circumstances open to the I 
observer new honaons, to be afterwards explored by science 
It Is thus that, finding myself among the islands of the 
Aaores, to which my oceanographical researches have 
frequently conducted mo, 1 assisted at the capture of a 
cachalot, or sperm whale, by Ibn whalers of the country , 
simple peasants, who launch their well appointed whale 
bpats Che moment that the appearance of a nsh Is signalled 
by the look-out plan, who Is continually stationed on a 
little hill In their neighbourhood, and I have seen how 
theta- fflamm all 'gd to the intermediate depths of Che ocean 
In search of the great cephalopodi which form their ex- 
clusive nourishment. When the cachalot in question came 
CO ensure the convulsions of death, its stomach rejected 
enormous fragments of the prey which it had captured 
during its last sounding 

It fi in thia way that I have recognised the existence of 
a fauna remarkable for the size and the number of iis 
components, relegated to the large space which separates 
the surface from Che Jgreat depths, but the organisation gf 
which prevents Its rising to the regions illuminated by tne 
light of the sun, and probably also its descending to the 
bottom, when this lies beyond a certain depth 

What other groups of living animals inhabit these 
regions? We know nothing of them yet, but we may 
lieTieve that they abound, because beings as powerful as 
these cephalopods require much nourishment. 

So soon as I understood the importance of researches 
capable of throwing light On the life which exists in regions 
In^cessible to our ordinary means, 1 established on board 
of iliy ship all the equipments of a whaler, namely, three 
whale boats, each carrying a harpoon pun, several harpoons, 
a lance and a thousand metres of line,^ and I addeij^ to the 
complement of my ship an emrlenced Scottish whaler. 
Tlie ' results of ,Ch1s OTganisatidln have left nothing to be 
desired The cetaceans obtained already form an Interest- ! 
kigcoUecHon, and their stomachs were anundantly furnished 
wfib these cephalopods 

, Ip <tlie Mediterranean, where previously the cetaceans had 
nevpr'baan hunted, 1 have taken several Individuals of the 
Gramf^ gnisus, Otca gladtaior, Glohpccfi mslos^ i 
a Msfioptara miiseawit In the Atlantic Ocean ^ 
Mtqil a^eraUGlobioeps and Grsinpus, as well as a 
Viuie of dotpiua, Si^o fostraiu*. I hav^ 

of modarota sins but qf undotormtos#^ 
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Ihe attack of cetaceans, especially when they are larpe, 
causes the harpooneerlng novice an emotion which 
diminishes his adfttsc , and even for a good shot the use 
of the harpoon gun Is very difficult when there is the least 
motion of the sea A school of animals has been sighted. 
Their presence has been revealed by their blowing, or by 
the regular reappearance of their backs at a greater or less 
distance from the ship, which is then steered towards them. 
If the animals are of the species already mentioned, the 
movement of the propeller does not trouble them , on the 
contrary, they may almost always be seen to come and take 
up station near the stern as if retained by curiosity But 
some species, and among them the cachalot, seem to distrust 


this neighbourhood, and care must be taken that they do 
not hear even the too marked sound of oars, indeed, In 
such cases it is preferable to use paddles rather than oars. 

The animals have found in the depth a favourable hunt- 
ing ground, and they do not leave it They sound to this 
depth during a time which varies from ten to forty-live 
minutes, according to the species, and come to the surface 
again to breathe during four or five minutes These alter- 
nations repeat themselves, sometimes for several hours con- 
secutively, almost on the same* spot, with occasional pauses, 
which seem to be those of repose It is when the cetaceans 
appear in this way at the surface that the nearest whale- 
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boat should nta^e every ehcleavoor to come up with them 
before they again dlwpeai*^^ and so soon as one of them 
gives a sufficiently gOM presentation of the part of its body 
near the head, the harpooneer fires his shot But this critical 
mornecU ^dom arrives until pCtqr several hours of pursuit, 
even when the animals are Ml of confidence and allow the 
whalers to get well in amongtt them Most frequently, and 
In the most favourable circumstances, it happens that during 
the three or four seconds which the emergence of the animal 
at each of his eight or ten rupirationi lasts, the present- 
ation is bad, or the movement^ of the tea has destroyed 
>*the aim , it 11 then necessary to wait until after the heat 
sound, 

~«If the aqUnals sighted pursue a fixed route with any 
speed, It is useless to attempt the attack , it is impossible 
A to come up with them because they are then on passage. 

^ Once I followed a large BaUnoptera for six hours with my 
ship He travelled about thirty miles in an absolutely 
straight line, which showw-t^at the marine animals possess 
a sense oT orientation mpre remarkable than that of the 
migratory binds, because these ^ can always see the 
wbove wMch they travel 

' Ac^t, clo^ to the bopt, a powerful blow like a ^et of 
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■team comes out of the water , the back of the animal 
emerges Immediately afterwards , in the movement necessary 
to recover fSe honsontal position of its bead, the dors^ 
6n appear‘d and finally the lumbar region, which is much 
curved by the action of the tail, which determines the de- 
■cenC It now proceeds for several lengths, hardly sub- 
merged, whilst the steersman, who can see the lighter- 
coloured portions of this immense body, and sometimes 


r 





FiCi a ^Hftrpoonins a V^hale 


certain pools caused by the motion of the dorsal fin, steers 
the boat, driven by all the force of its crew, so as to cross 
the route of the cetacean A fresh blow cuts the water, a 
black back presents itself at a distance of five or six metres, 
the shat is fired, and the eye can follow the harpoon with 
the attached line 

But at the first moment there is nothing to show that the 
animal has been touched In a body of such size the arrival 
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of sensation in the brafn and the transmission of the will 
to the periphery require a sensible time The -success of 
the harpooneer is indicated by the rapid running out of the 
Vine, which very' soon produces heat and a dense imoke in 
the bollard^ round which a turn (s taken in order to allow 
the harpooneer to regulate the sun of the line according to 
the velocity of the cetacean and the direction which it 
follows Ihls IS a very delicate moment for the safety of 
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the whale-boat, nobody moves, and the turns of the line, 
carefully coiled In a receptacle, run out without a check 
A second boat approaches m order to take the end of this 
line, when it la apparent that the thousand metres in the 
first boat will not be sufficient, and to add it to hii own 
line The running out is continued from this boat, and 
sometimes the three whale boats are rapidly cleared of their 
lines But, with the friction which such a length of line 
offers, and to which the resistance of the boats towed has 
to be added, the cetacean reduces its speed very sepelbly, 
jio that there is no difficulty in maintaining U Little by 
little the line is got back into the boats, and after various 
alternations the weakened animal advancee more and more 
slowly, and close to the surface, where it is obliged to 
breathe more and more frequently 

Often many hours have passed before the favourable 
moment arrives for despatching the unfortunate victim and 
terminating the drama, and this is accompanied by the most 
serious circumstances of the whole enterprise The ex- 
hausted animal stretches itself on the surface, almost motion- 
loss before the boat, where the harpooneer now holds a lance 
which has a considerable length, because it must pass 
through the whole thickness of the blubber and of the 
muscles before it reaches the vital organs He approaches 
the animal by its side, so as not to be struck bv the tail. 
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which may be thrown violently into the air so soon as the 
cetacean receives this new wound, but it is not always 
possible to avoid being struck by a fin, and especially m 
the case of large animals, this may wreck a boat In spite 
of all the skill of Che crew an accident of this kind may 
occur, and I could relate cases mentioned by various captains 
in which cachalotM, old and solitary individuals, have seised 
and crushed between their jaws the boats which have 
attacked them. It has even been reported that two ships 
have been sunk by such animals in their fury, their enormous 
wedgMhaped head becoming In these circumstances a 
formidable ram. 

When a cetacean of any size has been several times 
pierced, the red pool which spreads far over the sea glvee 
the idea of great carnage In fact the cetaceans contain 
a very large amount of blood, and before the last hour, when 
they lose It In torrents, they have already left behind them 
a red track of eight or ten miles in length over which they 
have towed the toats ' 

1 have said that apart from the interest which each species 
of cetacean offers of itself (and It appeara that some of them 
are hardly known at all), it Is In the first place the contents 
of their seemachs which occupy us* The siwclei which I 
have taken differ oiutth in the hature of their pr^, uid 
their mouths are armed correspondingly The right whole 
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if content to absorb the ^latiLfon composed of estremely 
«maU animals, which In some regions form a compact mass, 
■a real cloud; and in order to keep out objects too large to 
pass down its very small throat, its jaws are furnished with 
Che well known and valuable whalebone, which aits as a 
aieve 

Ihe Giampus, the Globireps, and the Cachalot penetrate 
Co a depth probably much greater in search of cephalopods, 
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and they possess a dentition specially orgunised for seizing 
Che gelatinous flesh of the lephalupods The scars which 
Chey bear over the whole of their bodies are evidence of the 
energy with which their victims defend themselves with [heir 
suckers, often armed with formiddble talons 

Ihe Orca, provided with a more compact dentition, pur- 
sues the dolphins, of which it makes scarcely more than 
three or four mouthfuls, show'ing thus a remarkable power 
of digestion 

The dolphins themselves are more eclectic, and T have 
found in their stomachs several specie^ of fish as well as 
cephalopods, but m both of them the characteristics special 
to great depths are wanting 

The principal object which I had in view m capturing 
the cetaceans, the knowledge of the beings living in the 
abysses, has been realised by the acquisition of a certain 
number of new and very rare cephalopods Some of these 
are gigantic, and amongst them may be cited I.eptdoieuthis 
Grimaldii, one of the mgst remarkable animals of the sea 
on account of its considerable size, and also because, though* 
It IS a cephalopod, it possesses scales like a Ash 

The more we know of marine biology, and the more we 
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learn from it pf the links whlcii connect the creatures spread 
oyer our planet, of the interpenetration of types, such as 
that shown by Lepidoteuthis, as well as irf the vital force, 
the great power of reproduction, the number of Individuals 
in Certain species, and the high antiquity of other forins, we 
Mfm ,to ^ Justified in imagining that Che eda may hava 
h«an iSh/t cradle of organic life when the cooling of the atmo- 

daferminad the pracipftatloivof the waters. ' 
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THE RO\AL OBSERVATORY. GREENWICH 

'T'HE report of the Astronomer Royal to the Board of 
Visitors of thp Royal Observatory, Greenwich, w'is 
read at the annual visitation of the observatory on Saturday 
last Some of the results and observations described 111 
the report are referred to in the subjoined abstract 

The progress made in the observation of the reference 
stars fur the asirographic plates (for which more than 
10,000 star^ are to be observed, three tunes above and twice 
below pole) has been so *<atisf.iLtary that it is expected 
that sulllcient observations of ail the stars will have been 
secured by the end of 1^05, at which date it is proposed 
to terminate the observations 'Ihe latalogue of the astro- 
graphic reference stars will thus be lompletcd in nine years, 
a year earlier than was originally proposed « 

After consultation with Prof Albrecht, it has been 
arranged to app]> the correction for latitude deduced by 
him from the provisional disLussion of (he international 
senes of observations to all obson^itions of north polar 
distance year by year, commencing with 1903, Prof 
Albrecht having arranged to cummunirate his results as 
soon as practicable after the end of the year this coirei- 
Cion has been applied to all the north polar distaiups for 
igoa and to the planetary observations for 1903, and is now 
being applied in the btar ledgers 

Provision having been made for the comparison between 
theory and the Greenwich meridian observations of the 
moon from 1750 to the present time, the discLibttion of the 
longitude of the moon 1750-1901, compared with revised 
tabular places, has been undertaken by Mr Cowell on a 
plan devised by him, which enables the complex calcula- 
tions to be done in a very economical manner, the lunar 
day being adopted as the unit of time Mr Cowell has 
published explanations of his methods of analysis of the 
moon's errors, together with some of the results obtained, 
in the Monthly Noltces of the Royal Astronomical SocieLy, 
November, 1903, to May, 1904 
The sS-inch refractor has been used throughout the year 
for micrometric mrasureinents of double stars 'Ihe total 
number of double stars measured during the year is 513, 
of these, 17S have their components less than 1^0 apart, 
and 65 less than o* 5 The wider pairs consist of bright 
stars With faint companions, stars of special interest, and 
stars from Struve's catalogue which have not been measured 
within the last thirty years 

The occulting shutter has been used jn the photography 
of Neptune and ilii satellite with the sfi-inch refractor, and 
i senes of photographs has been obtained during 

the opposition of i90‘)-4 During the year the following 
photographs have been taken — with the 2b-inch refractor, 
58 photographs of Neptune and satellite, 22 photographs of 
10 double Stars, 13 photographs for adjustments , with the 
30-inch reflector, 117 photographs of 40 minor planets, 
27 photographs on 37 nights of comet c 1903, 17 photo- 
graphs on 12 nights of comet n 1904 
The photographs of comets have all been taken with 
short exposures, usually four on each plate, and are for 
the purpose of determining positions, Four exposures havc^ 
also been given on- each photograph of a minor planet, the 
object being to obtain dccurate' determinations of position 
on three or four nights for each planet during the opposi- 
tion In addition, the following photographs With long ex- 
posures have been obtained -Sof comet c 1903, comet a 
1904, Che great nebula in Andnotneda, and the Pleiades 
Considerable progress has been made with the me'isure- 
ment of the long series of photogra|[Jis of Ergs taken during 
the opposition of 1900-1 The measures have been made 
with the new micrometer descrilfed in a communication to 
the Royal Astronoiiii(.al Society on May 13 With the 
magnification m use the probable error of the bisection 
of ^ perfectly defined speck 11 ±o'''oao, the probable acci- 
dental error of a single measure of an image of Eros is 
^und to be ± o'' 067 on an astrographic plate, and f 0*049 
on a Thompson plate 

Owing to Che error inherent in the star-images, the prob- 
able error of a position of Eros derived from a number of 
J^easures of four images on onb plate is not nearly so small 
the above measures suggest Comparison of the poujk 
tions of Eros for October afi find 37 with the lAbular 
places of M Loswy’s ephemens gives a probable error of 
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to*'Q8a and ±0*045 for photograidiB taken with the two 
iiutruments respectively With the parallactic factor of 
October a6 and October s^, it results that two of the 
Ihompson plates at the beginning of the evening compared 
with two at the end are sufficient to give the solar parallax 
with a probable accidental error of ±0* 016 We may 
therefore expect an adequate result for the somewhat 
arduous measurements and reductions involved. 

No observations were made with the spectroscope during 
the year* 

The solar activity increased considerably during the year 
ending May lo, the sun being free from spots on only 
35 days, as against 190 in the previous year The mean 
daily spotted area for 1903 is nearly six times as great as 
for 1903 , sbll, as yet, the rate of increase is not so great 
as.in the corresponding periods of the two preceding cycles 
The greatest outburst of the year commenced on 1903 
October 5, with the appearance at the east limb of the 
sun of a group of spots much larger than any seen since 
iSpB September Several fine groups have appeared since 

The principal results for the magnetic elements for 1903 
are as follows — 

Mean declination 19' 1 Weil 


Mean declination 19' 1 Weil 

Mean dip (with 3-inch needles) 67" o' 51" 

The magnetic disturbances in 1903 have shown a marked 
Increase In number and extent There were five days of 

f reat magnetic disturbance and seven of lesser disturbance 
races of the photogiaphic curves for these days will be 
published in the annual volume The calculation of diurnal 
Inequalities from five typical quiet days m each month, 
selected in concert with M Moureaux and Dr Chree, has 
been continued 

The mean temperature for the year 1903 was 50° a, or 
0° 7 above the average for the fifty years 1841-90 
During the twelve months ending 1904 April 30, the 
highest temperature in the shade was 87*5 on July 14 
The highest temperature in the Stevenson screen was 
84"!, and in the observatory grounds 85° o, on the same 
day The lowest temperature of the air recorded in the year 
was 23° 8 on January i During the winter there were 
forty-three days on which the temperature fell below 3a'’o, 
being thirteen days below the average number 
The mean daily horizontal movement of the air in the 
Year ending 1904 April 30 was 300 miles, which is 18 miles 
below the average of the preceding thirty-six years The 
greatest recorded movement was 796 miles on February 13, 
and the least 69 miles on January 33 The greatest re- 
corded pressure of the wind was 36 lb on the square foot 
on September 10, and the greatest hourly velocity 43 miles 
01 September lo and ii, 

During the year 1903, Osier’s anemometer showed an 
excess of sixteen revolutions of the vane in the positive 
direction N., E,, S , W , N., excluding the turnings which 
are evidently accidental 

Ihe number of hours of bright sunshine recorded during 
the twelve months ending 1904 April 30, by the Campbell- 
Stokes instrument, was 1361 out of 447a hours during 
which the sun was above the horizon, so that the mean 
proportion of sunshine for the year was 0304, constant 
sunshine being represented by 1 
The rainfall for the year ending 1904 April 30 was 35 4a 
inches, being 1088 inches greater than the average of the 
fifty years x84[-qo. The number of rainy days was 18a 
The rainfall during 1903 was 3554 inches, the heaviest 
ever recorded at Greenwich during the calendar vear The 
summer months In particular were very wet, more than 
16 inches being recorded in June, July, and August, vlx 
. 607 inches registered In June, 537 inches in July, and 
483 inches In August The greatest fall registered at 
Greenwich in a single day for many years past, viz 9 46 
Inches, occurred on July 93 In 1904, January and 
February were wet months, so that the total fall from 
19m March 1 to 1004 February 99 was more than 37 inches 
The determination of the longitude of Potsdam by Prof. 
Albrecht and Dr. Wonach was completed in July. The 
result, which has been recently published by Prof. Afbrecht, 
leads to an indirect determination of the longitude of Paris 
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which is in cIqh accordance with the reaulcs obtained by 
the Greenwich observers in 1902. 

The revision of Groombridge's Catalogue for 1B10, In 
connection with the Greenwich Second Ten Year Catalogue 
(1890), and the determination of the proper motions df 
about 4000 stars from Groombridge’s observations, com- 
pared with recent Greenwich observations st an Interval of 
about eighty years, have now been completed under Mr. 
Thackeray’s supervision, and the results will be published 
without delay. 

HIGHER SCIEHTIEIC EryVCkTlOfi /JV 
FRkHCE 

A T one of a series of education conferences held recently 
at the £cole des Hautes Etudes Socialea In Pans^ 
Prof Appell, of the University of Paris, delivered an Im- 
portant address on the present facilities provided in France 
for higher instruction in the various branches of science, 
paying special attention to institutions established for this 
purpose In Paris The address is published in the Revue 
g^nirale des Sciences for March 30 last 

The address opened with a general historical account of 
the evolution of current estimates of the importance of 
scientific education of university standing and of the stages 
in the {growth of French institutions in which such higher 
instruction Is now given Prof Appell then recapitulated 
concisely the actual organisation of higher scientific teach- 
ing in existing schools and colleges in France, and supple- 
mented his survey by indicating various Improvementa 
he considered desirable Agreeing with Bntish men 
of science, he urged that students must from the beginning 
of their work be led to avoid " une tendance ffleheuse k se 
contenter d’apprendre et de rdpdter la parole du mattre,'* 
and that Ihe object of all teaching should be to develop the 
scientific spirit and to encourage in the students a oeslre 
to apply to everything the methods of research 

The succeeding section of the discourse was concerned 
with scientific education in its relations to the practical 
applications of science to the needs of industry A very 
liberal interpretation was given to the expression 
" technical ” school, and the term was used to include such 
institutions as the schools of pharmacy, schools of minef, 
and agricultural colleges Prof Appell pleaded for a differ^ 
entiation of the functions of the numerous establlihmenta 
in which higher scientific education is being given, and In 
speaking of the work of all these technical schools, em- 
phasised the great Importance of insisting upon a good 
basis of general scientific knowledge on which to rest all 
instruction in technology The absence of a due co- 
ordination of the work of existing scientific institutions ifi 
Pans was then pointed out, and a scheme outlined indicating 
the changes and developments desirable in order to realise 
" une union fficonde entie la science et les applications." 

The concluding subject of the address appeals in an 
especial manner to readers of Nature In it Prof Appell 
indicated the increasing need in modern times for every 
great nation to encourage scientific research liberally. He 
condemned the danger most likely to exist in a democracy 
of judging the Importance of a chair or lectureship at n 
university by the number of students it attracts , the taat 
ought rather to be, it was pointed out, the number of dis- 
coveries which can be associated with a given laboratory 
or the amount of research work done in connection witli 
it The fallacy of disparaging new results in science 
because at the time they appear only of theoretical Inters^ 
was demonstrated by reference to the researches of Newtng 
and Pasteur Suggestions were then made as to how to 
encourage the best students of science to devote a numbed 
of years to research work, and also in the direction of 
ensuring the most scientific and economical arrangement 
of buildings intended for research work In adence. As nn 
example, Prof. Appell referred to one of the needs of ttit 
University of Paris. This want was described as ttw 
creation on a large site, distinct from the Sorbonne, of nn 
Inetitute of chemistry, where laboratories for, and advenoid 
instruction in. Inorganic, organic, biological, and technie^ 
chemistry oouM all be found under the same roof, Ineteed 
of being situated, as they actually are, in three dlstbidl 
parts of Paris 
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The concluding portion of the address is a powerful plea 
for the adequate endowment of research of all kinds As 
Prof Appell showed, it is in research laboratories that 
advances in industrial processes are really made, and it is 
a wise economy to encourage the foundation of suth insti- 
tutions, The discourse should have an immediate beneficial 
eflfect on the further supply of higher scientific education 
in France, and it is probable that the lessons drawn by 
Prof. Appell from Charlottenburg and from similar American 
technical institutes will seive to demonstrate to French 
statesmen the importance of the subject with whuh the 
address deals with such ability 


SOFT CHEESE-MAKING IN THE HOME 
COUNTIES 

I N the rapid increase of grass land during the last thirty 
years, farming in the Plome Counties has seen a re- 
markable change The exhaustion of land by the too fre- 
quent growth of cereals during the period of high prices, 
and the fall In the price of corn since, made corn, as 
Che mam produrt of farming, unprofitable to cultivate in 
part of this district The land has been laid, or In too many 
cases has been allowed to lay itself, down to grass, and, in- 
stead of corn, milk has now become the principal agri- 
cultural product This change is must noticeable within a 
circle having London for its centre and a radius of thirty or 
forty miles, for milk is both bulky and perishable, and rail- 
way charges and time m transit both desiderate its pro- 
duction near the great centre of consumption 

It must not be supposed that the greater part of this area 
is particularly well suited for grazing purposes On the 
contrary, unlike the west country, or the polders of 
Holland, where second yearns grass has all the appearance 
of an old pasture, it takes twenty years to produce a good 
pasture on the London-clay or Boulder-clay soils It was 
one of the most mischievous effects of the high price of 
corn in the middle of the last century that the good old 

f iBstures, which formed perhaps one-third of most of the 
arms, were broken up Besides, even when a good pasture 
has been produced, the climate is not humid enough In 
flummer to produce an abundant growth , it is rare to get 
more than one cut of meadow-hay in a season, and the 
aftermath generally provides indifferent grazing Per acre, 
the returns in milk are therefore not great No doubt the 
output might be greatly increased by introducing the Danish 
eyatem of dairy-farming, t e. growing a succession of green 
tillage crops for feeding the cows instead of pasturing 
them, but the scarcity of cheap labour, which is the most 
serious drawback to intensive farming In the neighbourhood 
Cf London, prohibits the practice of this system 

The time of year when the milk production is greatest 
is the month of May From observations made In Essex 
last year it was found that the yield of milk in May was 
about 20 per cent greater than m the winter, while during 
the eummer It fell off to an equal extent as the quality of 
the grazing deteriorated. The consumption of milk in 
Liondon, on the other hand, fluctuates but little, and farmers 
must therefore limit their sale to their minimum output, and 
arb unable to take advantage of the flush of milk in the 
spring to Increase their returns 

It is clear that dairy-farmers require some outlet for this 
surplus milk To give it to the calves and pigs is to utilise 
U for a purpose for which foods purchased at half the price 
per food unit would serve equally well.- Taking everything 
itito ooniideration, the use to which It could most profitably 
^ put le In the making of soft cNfcese, for which there is a 
ready demand whenever placed on the London market. Soft 
ChesM^nuklng requires none of the expensive appliances 
and Itttte of the storage that are necessary for hard cheese- 
mkiiig, and there is nothing to hinder its being carried 
On any farm But it ne^s knowledge and skill, and 
too subject of agricultural instruction, therefore, which 
*oe eomtlon committees in the Home Cq^nties could most 
VSep||ily providot 

Vary liaiMIrtunBlir n lltHii hAnHhAnli- fikr luf* » 


authors, in virtue of tt|elr experience at Reading and Wye, 
arc partiLularly qualifi^ First and foremost they lay stress 
on the need for tleanliness in the handling of nlilk, for, as 
they point out, taints are fur more noticeable, because 
further developed, in soft cheese than in the milk from 
which it is made But even in the production of milk for 
sale, reform m the matter of cleanliness is badly needed 
Nowhere probably m the whole of Europe are cows kept in 
a filthier condition than in parts of England and Wales, 
and it is not unknown to find in milk a sediment of hair, 
dust and dung, which points to dirty cattle In Holland 
and Hungaiy the cows are regularly groomed, and this is 
not only done to prevent Lontamination of the milk, but 
also because the cows, being made more comfortable, do 
better .ind give more milk Besides dirtiness of the cows, 
contamin itiun of milk is due to a variety of causes — dust 
blowing in an ill-kept, windy byre, ni gleet of the milkers to 
wash their hands before milking or to put on a clean over- 
jacket, the use of impure water for washing pails and 
churns, Ac , and it must be remembered that not only is 
such contamination an injury to the public, but it is some- 
times the cause of loss to the farmers themselves when 
milk is returned to them as un'^aleabie Short courses of 
instruction in the handling of milk for farmers and farm 
hands are badly needed It may be doubted whether, with- 
out systematic science training, all the sources of bacterial 
contamination of milk can ever be guarded against, and it is 
to be urged that the county education committees should 
also provide for instruction in dairy bacteriology for those 
who, though a limited few, Will, when distributed through 
the fanning community, gradually spread the knowledge of 
the possible sources of bacterial contamination 

Once the principles of cleanliness have been mastered, the 
making of soft cheese is merely a matter of practice and 
attention to the details which are admirably set out in this 
little handbook Of the sorts uf cheese for making which 
directions are given, Bondon, Coulommier and Cambridge 
may be specially recommended, because they are milk 
cheeses and will consume the whole of the surplus milk 
on a farm, and because they need no ripening, and therefore 
require no storage actommodation For the first-named 
especially there is known to be a good demand in London 
They can all made at any farm where a room capable 
of being kept at a uniform temperature is available, by the 
purchase of 5I worth of appliances 

This is only one of the directions in which education com- 
mittees in the Home Counties r^n directly aid the new style 
of farming, and in the neglect of which they will lohe a 
splendid opportunity for usefulness Greater productive- 
ness of the land by more rational manuring, more 
economical feeding of dairy cattle, and improvement in 
the milk-producing qualities of dairy herds, are also needed 
to make the industry fairly profitable In the writer's ex- 
perience the majority of farmers feel their difficulties far 
too acutely to reject any means of improvement which are 
provided in a form of which they can make practical use 

T S D 


INHERITANCE OF PSYCHICAL AND 
PHYSICAL CHARACTERS IN MAN ^ 

TN hia Huxley lecture, Prof Karl Pearson gives the result 
^ of a prolonged investigation into the Inheritance of the 
mental and moral characters m man (see Naturb, voI Ixviii 
p 607, October 2s, 1903) His main conclusion is a re- 
markable one, it IB that "the physical and psychical 
characters in man are mheriteJ within broad lines in the 
|pme manner, and with the sanTe intensity . We 

Merit our parents' tempers, our parents' conscientiousness, 
sbyneu and ability, even as we Inherit their stature, fore- 
arm and span " 

^ Great as are the obstacles in the way of a precise deter* 
mlQation of the power of heredity m the physical sphere, 
those In the psvchlcal are far greater. This arises partly 
from the difficulty of obtaiiy^ng trustworthy evidence In the 
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latter ca&e, partly from the obiieaLe of any definite blnndard 
of measurement Prof Pearson, with characteristic 
ing^cnuitv, has found means of overcoming both kinds of 
cUmculty, and has succeeded in showing that for the in- 
heritance of all observed traits, whether belonging to the 
“ mental " or “ bodilv " category, the slope of the " re- 
gression ” line ilosely approMinates to the same value, 
VI/ 05 Considering the extent to which the personal 

element must needs enter into any estimate, however 
careful, of comparative ability or character, the uniformity 
shown by the autlior’s tables is far greater than might 
have been expected home, indeed, may incline to the 
opinion that hi proves too much, for if the influence of 
heredity is supreme alike in the mental and morn), niid in 
the physical domain, what room is left for the action of 
teaching, tr.iinmg, discipline, anrl the enviionmciU 

enerally, influences whuh the Loninion exjurienif of man- 
ind has held to be of im|Xirtancp'^ Prof Pc.irson paitl> 
meets the dilTicuUv by reminding us Ihiit “ the ivcrage 
home envirniiment, the average parental influence is in 
itself part ol ihc heritage of the stoik ” Ihis is tiue 
enough, but scan ely t overs the whole ground, bnause a 
great deni of the average enviioninenl is not paienli) 

Still, however firmly we may be tonvirucd of the power 
of education to foster desirable qualities of whatever kind, 
there can be liUlo doubt of the significance of the author’s 
figuicti with regard to the mntenal on which education and 
experience have to work hrom these considerations there 
emerges a practuai torn fusion of tlu highest imporfante 
” IntelligencG, ” says Prof fV arson, " tan he aided iind be 
trained, but no training or tdutiilion can creafe it ” “ I he 

nientdllv bettei stock 111 the nation is not reprodui in^ itself 
lit the same rate .is it did of old , the less able, and the less 
energetic, aie mon fertile than the better stocks No 
scheme of wider or more thorough education will bring up 
in the scale of intelligence hereditary weakness to the level 
of hereditary strength Ihe only remedv, if one be possible 
lit all, IS to niter the relative fertility of the good and the 
bad stocks in the community ** F A. D 


ANTHROFOLOGICAL NOTES 

F have frequently directed attention to the splendid 
work done by Mr Clarence B Moore 111 his archjc- 
nlogiral investigations in Florida In the second series of 
the Journal of the Academy of Natural Sciences of Phila- 
delphia, part 111 of vol vii is devoted to a niemoir on 
certain aboriginal mounds of the Florida central west coast, 
and, like Mr Moore’s previous publications, it is sumptuously 
illustrated. Perhaps the most interesting find is a fish-spear 
of native chopper, this is a unique record for Florida Ihere 
IS little doubt that the ancient coppersmith had arrived at 
the knowledge that hammering the metal gave it stiffness 
Numerous copper ornaments were found, such as pendants 
and ear-plug^, some of the latter being decorated with 
s>nibolic designs None of the skulls from this district 
exhibited cranial flattening, though it was extensively 
piiictised on the north-west coast of Florida In the latter 
district were found ceremonial vessels in which large holeii 
had been made before the firing of the clay, but they do 
lint occur along the cpnlral west coast The mounds on the 
\palBchiLola River )ield forms of burial similar to those 
prevailing along the north-west coast of Florida Cere- 
monial vcsielv. “ killed " bv a ba&al perforation and by 
noles throughout the body, made before the firing of the 
clay, were found in consideiable numbers, the ware is most 
inferior in quality, as might be expected of vessels purposely 
made for interment with the dead 
There was a spirited discussion In the American Anthto- 
pologist during 1903 concerning the origin of the sheet 
copper found in the Florida mounds Mr J D McGuire 
c ('mended that it owed its origin to European influences, but 
ihe whole weight of evidence and experience was against 
him, 

There is immense variety in the basketry of the native 
tribes of America as regards form, technique, decoration 
and the mitenals employed, and our colleagues of the 
United States fully realise the importance of studying the 
designs with which 10 man^ baskets are ornamented while 
there is yet an opportunity of discovering their ngnificanre. 
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We have several times referred to this subject, the latesi 
publication of this kind is an admirably and copiously illus- 
trated memoir, by G T Emmons, on the basketry of the 
llinget, in the Memoirs of the American Museum of 
Natural History (vol 111 part 11 ) 'Ihe accuracy With 
which designs have been preserved and transmitted through 
so many generations is evidence of the conservatism of 
primitive peoples , most of the patterns of the past may be 
seen in the work of to-day, liut the modern tendency ti> 
produce new figures is born of the rivalry in trade The 
old characters are being combined to form attractive though 
meaningless figures, and so symbolism in design will 
gradually be lost In existing circumstances the future of 
basketry is not difficult to foresee , the younger generation 
laarns to re.id and wntp, but seldom learns to weave, and 
so the time is not far distant when Alaska must loUow in 
the footsteps of all the basket producing countries It i5> 
fortunati' that, in the meantime, \vc have such an admirable 
piece of work as Mr Lmmons has produced, as he has saved 
Ironi oblivion the meaning of nianv patterns and designs 
The following ingenious mclhud of ethnological invesci- 
gatjon adopted by Mr E Ihurslun supei intendent of the 
Goverriiiunt Museum, Madras, is woith rcsmmg from the 
oblivion of the report for the year 190J-190J ‘ In the- 

inquiries concerning manners and customs, a novel and 
emmrntly effective method of arriving at the truth concern- 
ing tribal ceremonials was resorted to, marriage and death 
ceremonies being acted in the form of theatricals in which 
cadi performer at the real cpremony was lepresented by 
a member of the class cunenned In this way the interest 
was thoroughly sustained, and the fatigue, which soon 
supervenes among illiterate people When thev are inter- 
viewed, was avoided Moi cover, apparently trivial but 
leally mipcjrfant points of derail were clearly brought out 
m i manner which is impossible by mere oral examination. 

1 have myself Imd to play the part of maternal uncle, and^ 
as n presenting the riunmi, to reuuve the obeisance of the 
mock bnde Ihe lending rdle of corpse at a funeral w as- 
played eilhnr by an eldirly man or b\ a clav votive figure 
purchased from a local potter Ihe pupils of the eyes of 
these figures arc not painted m till they arc taken to the 
temple, where is done to them, as it is the painting 

of the eyes which endows them with life " 

In the report 011 the administration of the Government 
Museum ot Madras for the ytar 1901-1903, Mr E Ihuisiun 
writes — ‘ 1 wo tours were made in the course of the year 
During the first of these the physical measurements of the 
jungJe UrdJib and ShoJagas of the Coimbatore district werir 
examined by myself, and cheir visual acuity, colour vision^ 

, by Dr W H K Rivers, of Cambridge It took many 
months before lonfidence was restored among these primitive 
folk, who, as a report records, ' could nut understand why 
the measurements of the diflcrent organs uf their bodies 
were taken , perhaps to reduce or increase the si/e of their 
bodies, to suit the diAerent works which th^v weie expected 
to do near London ' ihev believed, too, that the variously 
I coloured wools, given to them for selection, were for tying 
them captive With A prolonged halt was subsequently 

made at Coimbatore, where the Kaikulans, Oddes, Okkt- 
liyans, Ac , were investigated ihe Oddes, unfortunately,, 
all have the title Boyan added to their names, and a fatal 
rumour was spread among them that the object of my visit 
was to transport the strongest among them to South Africa,, 
to replace the Boers who had been killed in the war My 
pvil eye was cast on them, and they refused to fire a netir 
kiln of bricks for house construction till my departure from 
tlieir midst " 

In appropriate yellow guise is published a new illustrated 
quarterly review called Budd/ium, by the International 
Buddhist Society, at the lianlhawaddy Printing Worka, 
Rangoon Ihe first article of the second number gives an 
account of the election and installation of the Taunggwln 
Sayadaw as Thathanabaing of Upper Burma This 
functionary is the patriarch or ecclesiastic head, who Is 
supreme in all matters connected with religion, and next 
to the king is the person most held in esteem It is eight 
years since the last Thathanabaing died, and the pMple- 
were as aheep without a shepherd, and feared that 
Government would never exert its royal prerogative amd 
elect a successor , but to tfaeir interne relief and saclsfafitioit 
this was done in November, 1903 The review contafne an 
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inCereBtinif paper on the Pali and Sanskrit texts by Prof 
T. W Rhys Davids Judging- from the other articles, this 
new journal should perform a useful service in clearly point- 
ing out the true nature of Buddhism In common with 
other religions, Buddhism has many extraneous local beliefs 
and practises grafted upon it from which It requires to be 
pruned. The foreigner too often does not distinguish 
between these two elements, and from this point of view 
alone the review will perform a useful task 

The brillianc work done by Prof G Elliot Smith on the 
mammalian brain is acknowledged by all anatomists, and 
they will eagerly look forward to the memoir (which is 
based on the examination of more than 400 human brains, 
and of an almost equally large senes of simian cerebral 
hemispheres) that is shortly to be published as vol 11 of 
the “ Records of the Egyptian Government School of 
Medicine " A summary of the main conclusions is published 
in the Analomischen Anzeiger, Band xxiv p 436 The 
most striking result of this investigation is the demon- 
stration of the fact that the sulci lalled “ cakarine " in 
must human and all simian brains respectively are not 
strictly homologous The so-called " calcarine fissure " of 
the apes is a complete involution of the whole mesial part 
of the area striatn, fossa striata occipitalis, whereas the 
similarly named furrow in the human brain consists in most 
cases of anterior and posterior parts which are genetically 
distinct, the anterior part being the anterior limiting sulcus 
of the mesial area striata, sulcus przscnatus, and the 
posterior part a mere depression In (not a complete infold- 
ing of) the mesial area striata, sulcus intrastriatus 
Those interested m human rraniology are aware that 
Prof, Sergi, of Rome, has inveighed against the cephalic 
Index, and has introduced a new nomenclature for describ- 
ing skuUs by inspection Several English anthropologists 
recognise that the cephalic index has its uses and abuses, 
but there is an indefiniteness about Prof Sergi 's nomen- 
clature, which besides is somewhat complicated, that 
prevents them from adopting the latter to the exclusion of 
the former method As a matter of fact, they employ both 
systems, but only make use of the simpler terms introduced 
bv the Italian anatomist Dr F Frassetto has now applied 
Prof. Sergi 's method to the anthropoid apes, and the follow- 
ing are his main conclusions The skull of the adult 
chimpanzee is byrsoides rotundus, the less fully grown 
skull IS b> rsoides cuneatus , there is progressive reduction 
in the cephalic index, 88 to 70 The skull of the adult 
gorilla 18 byrsoides asciformis, while that of the young is 
ellipsoides cuneatus , there is a similar reduction in the 
cephalic index during growth, and the average breadth is 
less. On the whole the skull of the orang-utan Is sphseroidea 
and platycephajus , the cephalic index vanes from 91 to ,^5 
Thus the Asiatic anthropoid tpnds to preserve the primitive 
brarJiycephaly, while the African forms, especially the 
gorilla, become dolichocephalic The author directs atten- 
tion to the essential brachycephaly of Asiatic man and the 
dolichocephaly of African man Pithecanthropus, however, 
which he describes as byrsoides asclformis, “ is a fossil form 
of African anthropoid found m Asia," This short but 
suff’cestive paper will be found in the tenth anniversary 
volume of the Attt della Societd Romana di Anthropologia 
(Rome, 1904 ) A C H 


II4TERNATIONAL OCEANOGRAPHY.^ 
^HIS first instalment of thQ observations of the inter- 
national scheme of deep-s^a investigation proves con- 
clusAvely the unique value of the undertaking, launched 
Amid many difficulties, both for the advancement of the purely 
scientific Interests of marine zoology and meteorology, and 
for their practical applications to matters of fisheries and 
Weather forecasting. It contains the numerical results of 
the observations made during August, 1903, by ships sent 
out spedally by no Jess than ten fOuntries^Belgium,>>j 
Oermany, Deomark, England, Finland, Holland, Norway, 
RiySila, Sweden, and Sccriiland ^e classification is th^ 
of the oouneil, and we may Ignore any quostkm as to^m 
intsnmtloaat relatloAs of Sweden and Norway, Finland and 

1 Dtnunnt inteniiuletail pour rBxplontloD^ da la Mar." 

Menfisa ae^i poedaoc m CburMi pdrMqaeii No 1, 

'A™li 19031^ 
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Russia, or England and Scotland, and congratulate our- 
selves on the fact that so many nationalities have been found 
to agree to mcec on neutral territory and to engage if\ a 
uniform scheme of scientific research, as of happy omen 

The Bulletin is divided into four sections, A, B, C and D 
Section \ consists of a table of observations of the oon- 
dition of the atmosphere as to its temperature and move- 
ment, and of the condition of the surface water as to its 
temperature and salinity ihe distributions disclosed by 
the data are shown graphically on two maps, one on a scale 
of 1 18,000,000, which includes the whole area, the Baltic, 

the North Sea, the North Atlantic and the Arctic, and 
another, on a scale of 1 b, 000, 000, giving the North Sea, 
the Englibh Channel, and the Baltic entrance. In more 
detail ihe maps contain mucJi that id of supreme interest, 
but it is greatly to be regretted that advantage has not 
been taken of the skill and enthusiasm of the commanders 
and officers of ships crossing the Atlantic in lower latitudes 
to extend the maps into the region in which the explanation 
of facts they show is to be looked for 

In Section B we find the obscnations of temperature 
and Balmily at various depths Ihe salinities are deter- 
mined by chlorine titration of water sampler collected , and 
from these and the observed temperatures the specific 
giavities III iifu have been computed. Ihese tables profess 
a high degree of accuracy — temperatures to hundredths of 
a degree, salinities to two places of decimals, and specific 
gravities, in some cases, co six places — but it seems hardly 
necessary to inquire whether all the figures given are 
significant or not, or, if they are, whether it is worlh while 
to trouble about the necessary refinements when observ- 
ations taken from ships, the positions of which are scarcely 
known to within a mile or two, on any day during a month, 
are lumped together as if they were absolutely simultaneous 
For in the end we obtain a senes of sections which is 
absolutely invaluable Discussion of these sections is im- 
possible in the space available here, and in any case it will 
be better delayed until further bulletins provide material 
for comparison We may, however, instance as of special 
interest the sections across the Fxroe-Shetland Channel 
furnished by the Scottish Fishery Board, and the paiallel 
section from Bergen to Iceland of the Danish and 
Norwegian observations We are now m possession of a 
number of sections in this region for different years, and 
Che constant change In Che relation of the northward and 
southward moving streams Is a phenomenon of ever- 
increasing interest 

Section C contains the results of gas analyses of a number 
of the samples collected by the German, Dutch, and Danish 
vessels. It la to be hoped Chat the other nationalities will 
join in this very important part of the work The last 
section Is devoted to tables showing the distribution of 
plankton 

It IS worth noting that four of these bulletins will con- 
stitute one volume, for which the subscription is one pound 

H N D 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge — Mr Beck, master of Innity Hall, has been 
elected Vice-Chancellor for the ensuing academical j'ear 
Prof Howard Marsh has been approved for Che degree 
ot Master of Surgery 

The Vice-Chancellor has published Co the Senate a resolu- 
tion unanimously passed by the Association of Chambers of 
Commerce of the United Kingdom suppoiting the recent 
communication from the council of the Royal Society, and 
urging that steps be taken to " ensure that a knowledge 
of science is recognised in schools and elsewhere as an 
essential part of general education " 

The special syndicate appointed for the purpose report 
ui favour of the university granting a diploma in mining 
engineering to members 'Of ^ the university who have com- 
pleted six terms' residence, and have pursued an approved 
course of theoretical and practical study in the subject » < 
PrOf. Ewing's Rede lecture, on the structure of metals, 
will 'be delivered in the gnatomy and physiology lecture 
room on Juqe ir at 11 30 R,m 
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Prof W H Perkin, F R S , of Mancheiter, has been 
appointed an elector to the chair of chemistry and to the 
Jacksonian professorship 

Dr L Humphry, Dr S West, Dr W Hale White, and 
Dr J Rose Bradford, F R S , have been appointed 
eiaininors m medicine , Dr Handfield-Jones and Dr 
Herman, examiners in midwifery , Mr Clinton Dent, Mr 
Edmund Owen, Mr Mansell MoulUn, and Sir Hector 
Cameron, examiners in surffery for medical degrees 

Two portfolios of valuable drawings, illustrating 
ophthalmology and otology, have been presented to the 
university b> Dr Ole Bull, of Christiania They will be 
exhibited at Oxford next month by Prof Clifford Allbutt 


Sir William II White, K C B , F R S , will open the 
new workshops, laboratories, &c , at the Merthant 
Venturers’ lechnical College, Bristol, on Wednesday, 
June 39 

At a meeting of the council of University College, 
London, on Monday, June 6, Dr Gregory Foster was 
appointed principal of the college as from September 1 next, 
in succession to Dr Carey Foster, who had intimated his 
intention not to seek re-election on the expiration of his 
office at the end of August Mr Tanslev was appointed 
lecturer in plant anatomy for a term of three years Mr 
E C C Baly was re-appointed lecturer in spectroscopy 
for a term of three years 

It is announced in Science that the Bill appropriating 
50,000/ for the erertion of a building lor the College of 
Agriculture at Cornell University has been signed From 
the same source we learn that Mr Eugene N Foss has given 
10,000/ to the University of Vermont for the million dollar 
fund which the graduates of that college are trying to 
raise to mark the centenary of the institution, and that the 
will of the Idte Mr. Solomon Loeb, of New York City, has 
given aooof for the Chemical Laboratory of the New York 
University, aoool for the Hebrew Technical Institute, and 
luool to the Amencaa Museum of Natural History 

In a copy just received of the Johns Hopkins University 
Circular, we notice a feature that might well be copied by 
other institutions of a similar kind, viz the publication of 
" Notes in Biology," edited by Prof Brookes, and " Notes 
in Mathematics," edited bv Prof F Morley A very 
useful purpose is served by the publication of such " notes " 
in a university journal, which would hardly be a suitable 
medium for the detailed exposition of the results of lengthy 
researches In the biolo^ notes the body cavities and 
nephndia of the Actinotrocha are discussed by Dr R P 
Cowles, while the mathematical notes deal with linear 
correspondences, the orthlq cubic curve, and the construc- 
tion of quadric polarity in space. 

TffE North of England Education Conference, which met 
for the first time in Manchester in January, 1903, and held 
its second meeting in Leeds in the early part of the present 
year, to meet on the next occasion in Liverpool The 
first meeting of the executive committee appoints to make 
arrangements for the next meeting of the conference was 
held at Liverpool on Friday, June 3, when Alderman W 
Oulton, chairman of the Liverpool Education Committee, 
was appointed chairman of the executive committee, and 
Mr E M Hance and Mr W Hewitt were appointed joint 
secretaries^. It was decided that the conference should be 
held on Friday, January 6, and Saturday, January 7, of 
next year, and a general purposes subcommittee was 
appointed to make arrangements as to the subjects for papers 
end discussion 

A PUBLIC meeting of residents of the central part of 
Calcutta was held on May 4, the Pioneer Moil states, with 
the object of promoting the advancement of scientific and 
industrial education among Indians In opening the meet- 
ing, Mr Norendro Nath Sen remarked that a lakh of 
rupees was required anfiually,, to be devoted to scholarships 
for deserving students to enable them to proceed to En^ai^, 
America and Japan for the study of the industries and arts 
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of chose count ries The marvellous progress of Japan, the 
speaker continued, is due entirely to education in this direc- 
tion The people of India cannot be too grateful to the 
Government of India for providing scholarships, but the 
Government should not be allowed to carry the burden 
alone It is left to the residents to develop and complete 
the work begun by the Government, and it is for thia 
purpose that the movement has been started. The form- 
ation of local associations such as this one in Calcutta 
should have an excellent effect on scientific and technical 
education in India 

It has for some time past been a matter of comment 
that while American universities, and in several casaB 
foreign ones — such as the University of Leyden — have fre- 
quently devoted considerable sums of money to the endow- 
ment, and in some instances to the separate publication, of 
scientific transactions, our English universities have not 
only been unable to subsidise the publication of researches, 
but have Jn most cases even failed to give their staffs- 
sufficient leisure for the efficient prosecution of original 
work The appearance of a paper by Prof, Karl Pearson 
on mathematical contributions to the theory of evolution, 
bearing on the title-page " Department of Applied Mathe- 
matics, University College, University of London — Drapers^ 
Company Research Memoirs," is significant in more ways, 
than one It represents the fact that, probably for the first 
time, a City company has given an endowment of loool to 
a university for the furtherance of research pure and simple,, 
and further it indicates that mathematical research is at 
last beginning to receive public recognition The present 
paper deals with the theory of contingency and its relation 
to association and normal correlation 

The attention of the reader who is interested in tho 
teaching and development of mechanics and mathematics 
lb directed to an important address by Prof A Sommer feld,, 
of Aachen, on " The Scientific Results and Aims of Modern 
Applied Mechanics," of which an abridged translation, by- 
Mr R M Milne, has appeared in the Mathematuar 
Gazette The address is a powerful statement of the now- 
prevalent view that in trarhing mechanics the foundatJon» 
must be securely laid by systematic experimental work on the 
part of the students themselves, for whom suitable facilitiea 
must be generously provided , it is also a plea for a closer 
attention on the part of mathematicians to the problems 
of practical mechanics In this country these doctrines have 
long been associated with the name of Prof Perry, F.R S,^ 
and one of the latest phases in the movement is the reform 
of the teaching of elementary mathematics Prof Sommer- 
fcld states that most of the German high schools now* 
possess richly equipped laboratories for research and In- 
struction in mechanics, and that the value of such work Is 
generally recognised and greatly appreciated He also 
describes the nature of some of the experiments and in- 
vestigations that are carried out In these laboratories 

It is satisfactory that there seems to have been a generat 
agreement among the speakers at a recent meeting of the 
National Association of Manual Training Teachers — held! 
to discuss the references to manual training in schools in 
the reports of the Mosely Educational Commission— as to 
the need in all schools for practical work conducted on 
scientific lines Mr Mosely said that the broad-minded way 
in which American engineers tackled the problems brougl|t 
before them was what first excited his interest in the 
system of education in the United States Mr Mosely 
agrees with Prof Armstrong that it is the fourth " R 
I which makes all the difference between the educatlonaJi 
results in the United States and In this country Amerlcad 
teachers are right in giving more attention to the teach- 
ing of how to reason in a scientific manner than is commofr 
in English schools. Prof. Armstrong, who also spoke 
the meeting, deprecated the erection of what he c»M » 
magnificent metal workshop here and a magnificent wood* 
workshop there," and lald a large supply of costly 
machinery of one kind Is unnecessary A variety of occupai 
tions rendered possible to the boys is what is wan^,. glut 
thp manual training thus provided should be related to Ibcdl 
requirements. 
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SOCIETIES kHO ACADEMIES 

London 

Royal Society, March 17, — "On the Effect of a Mag- 
netic Field on the Rdte of Subsidence of Torsional Oscllla- 
Clons In Wires of Nickel and Iron, and the Changea 
Produced by Drawing and Annealing ’’ By Prof Andrew 
Srayt F R.S , and Alexander Wood, B Sc 

May 5 — ** Experiments on a Method of Preventing Death 
from Snake Bite, capable of Common and Easy Practical 
Application " By Sir Lauder Bnifiten, F R.S , Sir Joseph 
Foyrori Bart , r R S , and Dr L Rovora. 

Although this paper Is a Joint one, the authors mention 
that each had a different share in its production The 
whole research may be regarded as the natural outcome 
of the work begun In India nearly forty years ago by 
Fayrer, the Instrument employed was designed by Brunton 
and Che experimental work was carried out by Rogers 

Of late years a great deal of important and Instructive 
work has been done by Fraser, Calmette and others in 
regard to the preparation of anClvenins, the injection of 
which will preaerve life In animals poisoned by snake venom 
This method of treatment, however successful It may be, 
Is open to the objection that its application is very limited, 
as it can only be employed in places where the antivenins 
can be stored ready for use In order that any method of 
preventing death from the bites of snake poison should be 
of much practical utility, it must be one which can be 
constantly at hand when wanted and easy of application 
by unskilled persons, and as it Is especially needed by very 
poor people, such as the natives of India, it must also be 
very cheap. In connection with this paper, an instrument 
which seems to promise good results was shown at the 
Royal Society It consist! simply of a small lancet about 



half an inch long with a hollow wooden handle, in which 
crystals of permanganate of potash are contained The 
way in which It is proposed to apply the permanganate 
IS, that anyone bitten by a snake should at once tear a 
atrip from a turban, shirt or any other article of clothing, 
and tie It as qukkly as possible above the bite A cut 
should then be made with the lancet over the site of the 
bite so as to convert the puncture made by the snake's 
tooth Into a small wound Into this the crystals of 
permanganate of potash, moistened with saliva if necessary, 
are to be rubbed Permanganate of potash as an antidote 
to snake poison was first used by Fayrer in 1869, it was 
shown by Wynter Blyth in 1877 to be a complete chemical 
antidote to cobra venom when mixed in vifro, and his 
results ware confirmed by Brunton and Fayrer In 1878 
The anti-vivieection law prevented them from carrying 
these expeflments further at the time, but their continuance 
in this country has now been rendered possible by Dr 
Waller's Invention of a method of giving chloroform con- 
tinuously for forty-eight hours or more By means of this 
inetrument Captsln Rogers has been el^e to teal the effect 
of permanganate of potash applied in the manner already 
described on rabbits ahd cats. Five out of six animals 
^piHmented upon kirvlved afttt the injection of cobra 
poison, and a feiknilar number survived after the use 
of Dobola poison These eNpariinenCa, which were entirely 
carriTbd out by Captain Rogers, are very satisfactory, 
ihashiudp 08 they show that the utility of permanganate of 
MteUt le not confined to one cldss of vAnom. but that it 
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as those which he made in this country, It Is proposed that 
lancets/ with full directions for use, should be sold at a 
very cheap rate at all the post offices In India, In the same 
way as packets of quinine are sold at present If the plan 
of treatment should prove efficacious, it will be a great 
pleasure to Sir Joseph Fayrer to see the fruition of the 
work which he began forty years ago 

Chemical Society, May x8 — ProL W. A. Tilden, 
F R S , president, in the chair — The action of nltrosyl 
chloride on pinene W A Tlldon. It is shown that the 
yield of this compound by the usual processes Is improved 
by using a mixture of equal quantities of d- and l-pinenes 
For the regeneration of pmene from the nitrosochlonde, 
methylaniline is recommended in place of aniline — The 
electrolytic estimation of minute quantities of arsenic 
H J S Sand and J E Haekford. Ihe authors recom- 
mend the use of lead electrodes for the estimdtion of minute 
quantities of arsenic, as their application permits of a 
simplification of previous methods — ^Thc action of sodium 
methoxide and its homologues on benzophenone chloride 
and benzylidene chloride, part 11 J h Maekanala and 
A F Joeaph.— The bromination of phenolic rompounds 
J T Hawittv J Mannar and H Bilk. It is shown that 
when one molecular proportion of bromine acts on phenol, 
the character and proportions of the products obtained vary 
with the conditions under which the reaction is carried out 
Absence of water and presence of a strong mineral acid 
favour the formation of p-bromophenol, whilst sodium 
acetate in a glacial acetic acid solution diminishes the 
quantity of para-den vative formed - The decomposition of 
the alkylureas A preliminary note C E Fwwaitt. An 
investigation of the velocity of deco in posit ion of the alkyl- 
Liieas with acids shows that the hydrolysis is indirect, and 
15 effected as a secondary reaction of the and with the 
alkylammonium cyanaCe hrst formed — The tormation of 
periodides in nitrobenzene solution, part 11 , periodides of 
the alkali and alkaline earth metals H M Dawaon and 
Miss E E Oaodaeii. In general, these iodides have proper- 
ties similar to those of the potassium derivative already de- 
scribed, and the experimental data indicate that enncaiodides 
of the type M'l, or M"I,, probably represent the highest 
limiting type of periodides, — ^'I'he aLtion of ozone on ethane 
Preliminary note W A Bona and J Driigman. Ihe 
authors have obtained ethyl alcohol by the interaction of 
ethane and ozone at ido° Ihe paper gives an account of 
the method and apparatus employed — Caproylthio- 
carbimide A E Dlaon. A description of this substance 
and of a number of its derivatives Is given , 

Royal Meteorological Society' May 18 — Capt D, Wilson 
Barker, president, In the chair — ^Ihe principal causes of 
ram the Hon F A Rollo Bueaoll. The chief causes 
of rain are only four, but several of these are often in co- 
operation These causes may be briefly described as 
follows — (i) the forced ascent of moist air by the slopes 
of mountains i a mass of air Invading rather suddenly 
another mass moving from an opposite direction and main- 
taining Its flow below the opposing current which it dis- 
places, (3) the ascent of more or less moist air through 
heavier and colder air to a height where condensation of 
vapour takes place, increased radiation of heat towards 
space, and often electrical developments producing further 
condensation, increase of temperature, and renewed ascent 
with ^he game results ; (4) the mixture of currents of air 
from different directions ^On (he observations of rainfall 
at 'the Royal Observatory, Greenwich, jn the years 1615 to 
5903 W C. NMh. The author has made a full inouiiy 
into the circumstances relating to the early history of the 
register, and has drawn up an authoritative table of rain- 
fall for the long period of eighty-nine years The average 
Biinual rainfall, Is 3436 Inches, and (he number of rainy 
157- greatest fall wa 35 54 Inchep in 1903, and 
dip least fall 16-3^ Inches' in i,8«8. During the five months 
January to May, no iuocithl»«{fni exceeding 4 37 Inches was< 
^ecordd, but In Ihe ramafnlng seven months there were 
jtwentypfour falls weeding < jnebes.-. Light fallxtOf 

p^rncIpplN th'i^ Dfn6 n^o;^s lanu*^ to 
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AnthropolofiGAl Insiliuiep May 24. — Piof, W Gowland 
in the chair — Mr E F Martin exhibited a large collec- 
tion of native objecta which he had obtained during hie 
reildence in northern Nigeria The exhibit, which waa of 
great interest, rompnaed specimena of musical instruinentfl, 
weapons, leather and brass work and pottery, chiefly manu- 
factured by the Hausas — The Rev C. T Collyap delivered 
a lecture on Korea and its people, which he illustrated by 
numerous lantern slides Mr Collyer, during his twenty 
years' residence in the country, had unrivalled opportunities 
of observing the Koreans, and In his lecture he gave a 
valuable account of their manners, customs and architecture 
His slides illustrated native types and buildings, and he 
also explained by diagrams the plan of the Korean house, 
with the theoretical arrangements for separation of the 
sexes, their system of counting and their alphabet, which 
IS simplirliy itself, consisting of only twcnly-five letters, in 
marked contrast to the elaborate system of ideography in 
use amongst the Chinese and Japanese 

Linnean Society, May 34.— Prof, S H Vinci, F R S , 
in the chair. — Anniversary meeting Ihe following 
officers were elected — President, Prof W A Herdman , 
treasurer, Mr. Frank CrJsp , seiretanes, Dr D H Scott 
and the Rev 1 R R Stebbing The president devoted 
the greater part of his address to considering the life-work 
of Llnnfeus and his claim to the gratitude of later workers 
Ihe president then presented the Linnean gold medal to 
Dr A Gunther 

Pbyilcal Society, May 27, ^Mr J Swinburne, vice-presi 
dent, in the chair — The law of action between magnets 
and Its bearing on the determination of the horizontal com- 
ponent of the earth's magnetic field with unifllar magneto- 
meters Dr C Ohroo. Starting with the general formula 
for the action between two magnets perpendicular to one 
another, in Lament 's first position, the author discusses 
how observations should be combined when the higher 
ternii usually neglectoid in magnetometer reductions are 
taken into account — On the ascertained absence of efleecs 
of motion through the aether in relation to the constitution 
nf matter on the FltzGerald-Lorentz hypothesis Prof. J 
LArmor. In consequence of recent misapprehensions (c/ 
D K. Brace, Pbi/ A/ag , March), the argument on this 
subjeit, as given In " Aether and Matter " (1900), is briefly 
re-Etdted l^e absence of efTect of convection, to the first 
order, was demonstrated by Lorentz Absence of effect to 
the second order of the ratio of the velocity of convection 
to that of radiation has now been experimentally estab- 
lished, as regards optical Interference with long path, by 
Michelson , as regards mechanical action on a charged 
electric condenser, by Trouton , as regards double-refraction, 
bv Lord Rayleigh and by Prof Brace This suggests 
strongly a complete correspondence m detail between the 
material system connected with the earth's motion and the 
same system at rest in the sther, so that their internal 
iclations are indistinguishable TheoretiLally such complete 
correspondence, up to the second order, exists, involving the 
FltzGerald-Lorentz shrinkage, provided a purely electrical 
constitution of matter (as regards its physical relations) la 
granted, but apparently not otherwise Thus it is held 
that these phenomena point consistently in that direction 
— On coherence and re-coherence Dr P E BhAwi and 
CAB Oarpatt- In a paper In the Phil Mag (March, 
xgoi), Dr Shaw described a method of investigating 
coherence by measuring the forces required to sunder the 
cohered surfaces It was there shown that forces of the 
order of 1 dyne were required for a copper-copper contact 
of two single wires Further, there seemed to be evidence 
of a change of state at the place of coherence, possibly 
orientation of the parHcles at the contact In the present 
paper the authors follow the same method of investigation, 
adducing evidence that coherence can be explained, and 
only explained, by Lodge’s onj^nal theory of fusion, and 
further establishing the after-effect, whether onentation or 
otherwise, mentioned In the former paper 
CAyBRIDOR 

Phlloiephlofll Boelity, May lA— Dr. Baker, piealdeiit, la 
the chair. — on the effect or a magnetic ncid oq the 
vJbratiofia of an atom contd&ilng six corpuscles placid at 
the corners of a rsgUUr octahednm . Prof ThomoAik The 
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Zeeman effect for a single corpuscle vibrating about Ua 
position of equilibrium is to split up the spectral line 
corresponding to its free vibration into a triplet, the differ- 
ence between the frequencies of the extreme lines of the 
triplet being Ha/m, in a field of strength H Measure- 
ments of the magnetic separation of lines in the spectra of 
various elements show that different lines ma> experience 
different separations The object of this note is to describe 
a model atom the vibrations of which would not all be 
affected in the same way by a magnetic field It is shown 
that if SIX corpuscles are arranged at the corners of an 
octahedron their vibrations will under the magnetic field 
be split up into three triplets , in one of these the separation 
of the frequencies will be normal, t e Heftti, while in the 
other two the separation will only amount to half the normal 
value — -The effect of screening on ionisation in closed 
vessels A Wood. Previous experimenters have shown 
that the so-called spontaneous ionisation In closed vessels 
IS in part due to a radiation from the walls of the vessels. 
The experiments described go to show that this radiation 
consists of two kinds, (a) a secondary radiation excited by 
a penetrating radiation from without, and (b) an intrinsic 
radiation probably due to a true radio-activity of the 
material The former predominates in vessels of iron, zinc 
and tin , the latter in vessels of lead and aluminium — 
Quasi radio-activity produced by the point discharge S A. 
Kdmoiida. A metallic body becomes quasi radio-active 
when points are made to fate it, and both points and body 
are connected to the terminals of a Wjmshurst inachiiie, and 
the discharge passed in dusty air When caused to pasa 
in the outside air, or in air freed from dust either by 
settling or by filtration through glass-wool, no effect ia 
obtainable All metals act equally well, while the points, 
do not become at all active This quasi activity is con- 
sidered to be due to the dust particles in the air trapping 
the ions present during the discharge and forming a film 
of them on the surface of the body — Magnetic deflexion of 
the negative current of electricity from a hot platinum wire 
at low pressures G Owdii. The paper contains an account 
of experiments made to obtain some inform.ition with re- 
gard to the mechanism of the discharge at low pressures 
Ihf experiments lead to the conclusion that the carriers 
of the current are mainly corpuscles at all temperatures. 
When proper precautions are taken, about go per cent of 
the carriers are deflected by a magnetic field corresponding 
to Chat required to deflect particles for which (he ratio 
ejm IS 10’ — Some photoelectric effects W M Vmriay. 
— Note on the atomic weight of bismuth R H Adl«. In 
this note the author gave hts determinations of the atomic* 
weight of bismuth, which confirni the results of Classen 
and hx the value at about 208 8 — Note on compounds con- 
taining an asymmetric nitrogen and an asymmetric carbdn 
atom H O Jonao. The investigation of the formation 
of compounds containing an asymmetric nitrogen atom from 
an optically active tertiary amine was undertaken in the 
hope that the two possible isonicndes would be formed in 
unequal quantities and separable by ordinary means Thia 
expectation has been realised for the union of methyl-f-amyl- 
amline with allyl and benzyl Iodides — The spatial configur- 
ation of tnvalent nitrogen compounds H O Johm and 
J P Millington. The paper describes Che results of some* 
experiments made with the view of obtaining evidence as to 
the configuration of tnvalent nitrogen compounds, by 
attempting to resolve compounds in which the valency of 
the nitrogen should not change during the process Methyl- 
eChyl-anllme-Bulphonic acid was prepared and Its brucine salt 
submitted to fractional crystallisation, but without effecting 
any resolution, and similarly with Che dexCro-camphor- 
sulphonate of bepzyl-phenyl-hydraclne It Is therefore con- 
cluded that the three groups attached to the tnvalent 
nitrogen atom are normally situated In the same plane with 
It — Relations among perpetuants . A. Vaungi— On the pro^ 
portion of the aexee among the Todas . R. C. Punnott and 
W. H R, mawra. 

Eoinbuboh. 

RAyal Sodaljr May a.— Prof. Geihie In the dialr*-^ 
In a paper on the date of upheaval which cauied the 
twenty-live-feec raised heochee In centrd Shotlaod, Dr. 
Robert BBwBvw went carefully Into the evldencij and gavo 
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reasons for fixing the date of upheevnl subsequent to the eleven-\ear period, and gave another argument in favour 
Bronze age and anterior to the Roman occupation — Dr of the idea that seismic aitlvity was influenced by magnetic 

R. H. TrMMir exhibited a skull of the great extinct ox ihanges The paper touched upon several other astro- 

(Rof taurus, var primlgsniiu), and certain remains of rein* nomiial and meteoratogical problems 
deer, which had been found in the grounds of Dundas Castle, 

Oalmeny The skull was very large, and indiiated a great Paris 

stretch of horns —Prof A Crichton Mitoholl gave certain Academy of Sciences, May 30 —M. Mascari in the chair — 
preliininary results he had obtained on ^e rate of con- ihe chemiLol effetts of light The action of hydrochloric 
vectlve loss of heat from a surface exposed to a current of upon platinum and gold M Bwrthelot. Pure 

air A thin strip of platinum foil formed the one branch gold and platinum are slowlv attacked by fuming hydro- 

of a WheatitonB bridge, which wue conetrutted lo ai to be chloric acid in the prrsen.c of light , control expenmenta 

able to carry very powerful currenti The current through ^hich these metals were treated with hydrochloric acid 
the strip was strong enough to raise it to the temperature kep, the dark gave no metal in solution In the 

of Incnndeecence, and was measured accurately on a galvano- presence of manganese chloride the amount dissolved waa 
meter placed suitably in the circuit The strip was enclosed nearl, doubled —Study of the solubility of silicon in silver, 
in a tube through which a blast of air was drawn by means On a variety of crystdllisL'd isiliion soluble m hydrofluoric 

of a large fan worked by a gas engine The velocity of the u^d H Moiaman and F Siomone. Silicon is much more 

air was measured directly in each case The experiment soluble in fused silver than in lead or zinc* The crystal- 

consisted in finding Che resistance of the strip, and there- , \\ac6 silicon found in the solidified metal Lontains a certain 
fore Its temperature, for given values of heating current | proportion of an aJIotropiL variety of siluon which Is 
and velocity of air It is evident that for moderate veloci- j soluble in hydrochloric acid The experimental results are 
ties of air current Che strip will, for a particular value of expressed in the form of a curve, showing the relation 

electric current passing along it, be cooled more or less between the total silicon dissolved us. a fumtion of the 
according as the air current is greater or smaller Ihc temperature, and also of that portion which is soluble m 

results so far obtained indicated that even in still air a hydrofluoric acid — On the formation in n«iCure of vanadium 

large part of the cooling was due to convection It was minerals. A DItt*.— On the use of stereoscopical imagea 
hoped that the experiments would lead to important inform- m the construction of topographical plans A LauModAt. 

ation as to the relative amounts of convection and radiation — ihe effects of small oscillations of external condiUons on 

when a surface was cooling in the air j dependent system of two variables P Dulianii — On a 

May ib —Sir John Murray in the chair —Dr J Malm phenomenon analogous to phosphoresLence produced by the 
read a paper on a cosmic theory of the diurnal and long- n-rays E Blotet. A copper plate is exposed to the action 
period changes of terrestrial magnetism and their possible of u bundle of n-rays of definite wave-length, obtained from 
connection with seismic phenomena and the displacement a Nernst lamp after refraction through an aluminium prism 
of the earth's axis of rotation On the assumption that the The secondary rays emitted by the plate are analysed by 
atmosphere is a feeble electric conductor set in oscillation means of a blit and an aluminium prism, making use of 
by the thermal and gravitational action of the sun and | a phosphorescent screen It is found that, in accordance 
moon, an expression was obtained for the diurnal variation with Stokes’s law, the secondary radiations are of greater 
of magnetic potential 'Ihia contained as a factor the wave-length than the primary radiations from which they 
variation in height of a mass of air But on the assunip- m-e derived ■ — Magnetic observations at Tananarive P, 
tion that the air was in an average state of convective Colln. Tables of the absolute values of declination and 
equilibrium, the principles of thermodynamics led to the inilination for the year ending April, 1904 —The synthesis 
result that this time variation in height was proportional of a series of tertiary alcohols, starting from cyclohexanol 
to the time variation of the air temperature at the earth's Paul tabAtiBr and Alph MBlUia. It has been recently 
surface Hence was deduced the formula V = a sin i^dB/dK, shown that cyclohexanol can be readily obtained in quantity 
where V is the magnetic potential, 0 is the latitude, A the from phenol by the action of hydrogen and reduced nickel 
longitude, 6 the temperature, and a a constant The By treating with alkvi-magnesium compounds, this su)>- 
equipotential curves so obtained showed a remarkable re- stance yields a senes of tertiary aUohols Ihe mode 6f 
semblance to Schuster’s curves deduced from magnetic preparation and the physical properties of a number of 
observations, the main difTerence being u lag m longitude these alcohols are given, the reaction appearing to proceed 
(equal to time) of the real curves as compared with those equally well with both fatty and aromatic coflipoundb — 

deduced from theory, The next step in the argument was 'Xhe hydrographic study of the coasts of Ft^nce, from 1903- 

to consider the possible strains which might result from to 1903 M Laporta. — On the foundations of a systematic 
this diurnal variation in magnetic distribution, and the theory of spherical functions Niels N|«laon«-^n the 
conclusion was that such strains would cause a slight universal joint L Lacornu. — On the simultaneous 

bulging on the side next the sun This one-sided tide emission of the n- and ti^-rays Jean Bwequarwl. From 

agreed with the indications of the horizontal pendulum the variation in the intensity of a feebly' phosphorescent 
as found by Ehlert, and with the recent measurements of screen under the. influence of the n-rays with the angle at 
change of direction of plumbline. It was easy to see that which the bcrqen is viewed, the conclusion is drawn that 
the change in declination of the sun would give rise to under the influence of the n-rayb Bich a screen emits n-ray& 
seasonal effects, and the periodicity indicated for various normally und n,-rays tangentially Experiments |n sup- 
latitudes agreed in a suggestive manner with the seasonal port of this view are given, — ^I'he action of anaesthetics on 
curves of seismic activity in these latitudes By an appll- the sourceii of the n,-rayb , Julien Mavar. Sources of 
cation of the same principle of convective equilibrium. Dr n,-rays, like those of the n-rajjs, are affected by anesthetics. 

Halm showed that the dailv oscillation of the barometric — On a new method of obtaining photographs in colours 
pressure could be represented as the sttm of two terms, of Auguste and Louis LumIBrp* The method described in the 
which one depended on the change of temperature fr^m the present communication is based on the use of coloured 
mean and the other on the seppnd differential coelTicient particles arranged in a layer on a glass plate , this lx 
of the temperature at the surface^ The constant factor covered with a suitable varnisli,, and finally with a layer 
muUiplylng the latter term is the same along a latitude pf sensitive emulsion The plate thus prepared Is exposed 
parallel at least to a first approximation, but the multiplier through the back, developed, and the image thus prepared 
of the former term depends on the character of the locality inverted, giving the colours of the original photograph on 
acoordifig as it is maritime, continental, or mountainous looking through it —On a new regulator allowing of the 
The general theory advanc^ brought into connection not ^pon^ol of the vacuum in a Crookes’s tube M KrMoMMlI. 
only meteorological and magnetic phenomena, hut also A «iite tube is bbwn on to the bulb containing some g^lasa 
mbmle a<!tivity, change of latitude, and displacemenc of the '^ool After the tube baa become hard through use, it la 
tmk'j amis, and all as a result ol ipiar radiation acting I only necessary to warm glass wool slightly, when 
oqmtfr earth's atmosphere It was natural to search foM sufficient air is given off to restore the tube to Its original 
period In these variatbns. A dareful tabuip^ ' oondlilen.— ^Acatylaiite aldehydes. New method of prenaj*- 
recent statistics of earthquakes In Japan tfton;,tlia action of hydroaylamlne - Ch. Moiiroif amf R. 
ABpd Mvt^hai'^anC recorded cases riiewed an amtabted The acetylene hydrocarbon ii heated for twenty^ 
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four boura with an Blkyl^mafneuum compound Yidds of 
acetal oniountlM to atout 75 per cent, pf the theoretical 
are obtained. These acetals ace readily hydroljreed to the 
corresponding by dilute sulphuric acid These 

aldefaydeSi on treatment with hydroxyl amine, do not give 
oximes, but isoxazols, several of which are described — 
The differences of histological structure and secretion 
between the anterior and posterior kidney In male elasmo- 
brancha ‘ I Barera* — On the respective functions of the 
two parts of the adductor muscles in the lamellibranchs 
F Marooau. — On the adaptation of the plant to the 
Intensity of light M Wloan«r.^On the permeability of 
the tegument of certain dried seeds to the atmosphere 
Paul Boeatfopol. If (he tegument ir carefully dried, it is 
absolutely impermeable to the gases of the atmosphere 
In the presence of moisture, however, these gases pass 
through Hence the complete suspension of all the pheno- 
mena of respiration of the seed is only realised In the 
absence of moisture — On the spontaneous radiations of 
SUngmafocystir HerSicoIor Paul Vulllwmln.— A case of 
the emission of the n-rays after death Augustin 
Charpantlar. — ^'fhe lipolytic property of the cytoplasma of 
the castor-Qil seed is not due to a soluble ferment Maurice 
NIolouxt — On an albumen extracted from the eggs of the 
frog J Galifnspd. — On the condition of the starch in 
stale bread E Roux — The motive action of the pneutno- 

f astrlc norve on the biliary vesicle D Courtada and 
F' Ouypfi. — On the toxinty of the rhiorhydrate of 
amylene . L Launoy and F Billon — Contribution to the 
shidy of Bence-Jones albumofiuria G Ratoln and Ch 
MlofldM. — ^The amount of albuminoid material necessary 
in human diet H. LabbB and M MorOholano — On ten 
cases of' brtenal hypertension treated by d'Arsonvalisation 
A Mbiitlor. In all the cases the arterial pressure was 
reduced to the normal At the same time, in some of the 
cases, the symptoms of arterio-sclerosis disappeared m great 
part ’ 
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^ THURSDAY, JUNE |6, 1904 

OXFORD ON fHE UP GRADE. 

You will not find your highest capAcity in staCesinan- 
ship, nor in practical scidnccj nor In art, nor in any 
other field where that capacity is most urgently needed 
for the right service of life, unless there is a general 
and vehement spirit of search in the air." 

An Oxford Correspondence of 1903 ^dited by W. 
Warde Fowler, (Oxford . B H Blackwell , London . 
Simpkin, Marshall, Hamilton, Kent and Co , Lid ) 

O UTSIDE Oxford, the sub-rector of Lincoln 
College 15 known as a nature student — his many 
" Tales of the Birds " having- afforded infinite pleasure 
to a large circle of readers, old and young, on account 
6f their subject-matter, then truthfulness and sin- 
cerity and their great literary charm ; within the 
university, he r^nks as an authority on classical sub- 
jects, To know the views of such a man, at such a 
time as the present, is a matter of no slight con- 
sequence 

The booklet which Mr Warde Fowler has most 
opportunely published takes thq form of a senes of 
letters exchanged between a tutor, a certain Mr. Slade, 
and his pupil, Jim Holmes — who, having distin- 
guished himself by taking a second in Greats and 
muffed the I C.S , goes to Switzerland on a holiday, 
he there falls in with two Swiss professors engaged 
in bu^-huntmg and subsequently lakes a short course 
in architecture at Zurich under one of them Jim is 
somewhat old for his age — so is Mr Slade, for ail 
pxford Don, in the ^nse that he is far ahead of his 
time m the liberality of his views . but this no doubt 
coitios of mixing with the birds. When a small boy 
at a private school, he tells Jim, he was what would 
now perhaps be called slack,, he did not evAn play 
games — but, 'he read all the books he could lay hands 
on collected butterflies and laid the foundation 
of one other pursuit which had been a constant delight 
to him all his life since What this was we may easily 
guess He 15 thankful that he was a small boy then* 
and not now. After referring to the success of several 
Of his schoolmates, he adds — 

I do not think we could have wasted our time 
altogether. Anyhow 1 think we went to our respective 
public schools with our minds fresh and our interests 
pretty numerous and lively. If we really were idle 
bo^s, then 1 think that the extirpation of the idle boy, 
a process on which the headmasters seem to have set 
their hearts, is a process that needs a little qonsidera- 
bon and criticism ” 

The wisdom of this utterance is beyond question , it 
is undoubtedly all-important ttnt interests should be 
developed ^n early youth and it is unfortunate that 
the £om6lnation of classic with naturalist is so far 
froin being a common one; contact with nature is ' 
perhaps the most effective of all means of correcting 
the narrowness of outlooki the lack of alertness and 
oj^^servadonql power, as well as the kitolerable self- 
c^biMJacency, which, if not peculiarly characteristic, 
often met with in the student trained on 
PwelanB^ital lineSi Natnre can be approached from 
sbOM acquaintance with ecientifle 
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method can be so easily gamed, that the almost com* 
plete neglect of natural knowledge by humanists, 
especially by the Oxford school, is nothing short of in- 
cxcubablc The irrational conservatism which makes 
progress so difficult at the present time is probably 
almost wholly attributable to this neglect. 

The story is opened by a letter (full of significant 
remarks) from Mr Slade to Jim‘s father — 

** I fear Jim himself will be disappointed , No 
one else will mind Why it is 1 hardly know but it is 
the fact that the Greats list attracts much less general 
attention now than it used to it may be that we 
don't believe any longer that a man who has taken^ a 
first is something quite out of the common , 1 

want him to get into the ICS . but honestly I 
don't think he will There’s .1 fine quality in him 
which IS apt to be trampled out by these elephantine 
examinations He would be a first-rate man for 

India but I doubt if they will catch him by an 
examination Never mind, he will do good work in 
life as soon as he recovers from the effects of his 
education. " 

The kind of consolation administered to the father 
in this closing iientence is noteworthy The corre- 
spondence shows how the recovery lakes place — partly 
at Mr Slade's hands, partly because Jim is for a 
time translated into an atmosphere which should but 
does not yet exist at Oxford 
Jim’s father displays no little sanity of mind in his 
reply to the tutor’s letter ‘ — 

*' What on earth is to become of Jim if he fails — 1 
should have thought that four years of Oxford with a 
little finishing at Wren's would make a lad quite 
safe who had been in the Sixth a public school and 
got a scholarship and first in Mods. However, 1 shall 
get over it and so must he, he must look out for a 
mastership or take to architecture like his uncle, who 
might take him into his office if he meant business 
But that is just what Oxford men don't The young 
reflows peddle along until the awful question comes 
down on them and then if you ask whab they would 
like to do they say, they don’t exactly know ^ Affairs 
of tremendous importance have occupiec] their atten- 
tion — boat-races, football matches, tennis and all the 
rest of It — and after all it is as much our fault as 
yours, we like to see them enjoying themselves when 
they come home And their sisters arrange an out-of- 
door life for them lasting pretty well all the vacation ” 
Jim goes to the Maderanerthal with a friend, who 
IS soon called away, however, so that he is left with 
^ " only some stupid foreigners, professors, I fancy 
having injured his knee on the way, he is laid up there 
for a time Mr, Slade sends him a parcel of books to 
supplement the novels in the hotel saloon — a transla- 
tion of Goethe's conversations with Eckermann, Mat 
Amord’s "Essays in Criticism," Gardner's "Oxford 
at the Cross Roads," Bury’^ inaugural lecture at 
Cambridge and Bolssier’s " Promenades Archaoin- 
gTques " At the same time, he suggests to Jim, 
" Might it possibly be worth while to cultivate the 
acquaintance of the stupid professors? " Jim takes 
tffe ,fly gradually but greedily — both books and pro- 
fessors. The bug-hunter exhibits his catch and asks 
if he knows Prof, Bokoo at Oxford; of course he 
ivoes not — the prophet having little honour ui hU own 
countTYi especially in the eyes of, undergraduates, who^ 
have nn love for prophets at our universities^ 

H 
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to his tutor, Jim asks—" Who the mischief Is 

Prof Bolton/'" 

The butterfly maoi Herr Nag'eli, turns out to be a 
doctor and, after inspecting' the knee, actually goes 
away to fetch bandages, &c , thereby winning Jim’s 
heart , his companion is the architect The three soon 
become the best of friends, 

Mr Slade explains in due course who Prof Bolton 
Is — ^paying him the well deserved compliment of 
describing him as " one of the centres of gravity of 
the world's entomology " In this letter, he refers 
to Prof. Gardner as 

" The Chamberlain of Oxfoiid, who does not see 
why things should always go on exactly as they have 
done for fifty years or so and who clearly and reso- 
lutely* puts out his opinion that there is room for 
improvement and that we must become less of a big 
school and more of a real University " 

He asks Jim for his opinion of Gardner's book, as 
that of a " fnendiy person not wholly without intelli- 
gence " who has lately been himself through the mill 
which, according to Gardner, " is very much out of 
order and needs new scientific appliances to make 
it grind well " The opinion comes a good deal later 
that it may be well to keep the essential pnnciple of 
Greats but to adjust it to new needs, finding a way 
somehow to give a man a phance of keeping his kettle 
really on the boil, 

Jim develops apace in the free Swiss air under 
professorial guidance In acknowledging the arrival 
of the books, he confesses that he has not yet recovered 
the taste for reading, " I feel," he says, "with a 
friend devoted to natural history who complained that 
he had not time to read, ' for as long as there is light 
J want to he looking at things/ Books may be made 
for men, but I deny that man was made for books " 

In the next letter or two, the subject discussed is the 
need of treating every subject from a scientific point of 
view, Mr Slade remarking : — 

"It IS astonishing what nonsense able men will 
sometimes write, just because they don’t know even 
the elementary laws of scientific investigation." And 
he then dwells on the importance of attention to style 
in writing— of attention *^to the ' ars rhetonca,’ which 
is after all in its proper sense only the result of a 
conscientious effort to think clearly and get down your 
meaning neatly Rhetoric need not mean adornment, 
though it 15 often used in that sense No one would 
call Darwin a rhetoncan, yet he was one In so far as 
he positively refused to let any sentence stand of which 
the meaning was not clear in his mind and pellucid 
to the reader " 

Matthew Arnold is referred to on the same subject. 
The letter ends in a P.S , in which the following most 
appropriate passage from Roger Ascham's " Schole- 
master " is quoted — 

" All 90 ch Authors, as be fullest of ^ood matter and 
nght judgement in doctrine, be likewise always most 
prtiper in wordes, most apte in sentence, most plain 
and pufe in uttering the same/' 

"If 1 am not mistaken," Mr Slade adds, "this 
would haire delighted Darwin " His appreciation of 
Darwin is indeed very « noticeable ; it is much to be 
desired Shat the example which Darwin bps set— hk 
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modesty, his reverence of fact atid of exactness— should 
be brought home to humanists generally. Jim bite 
the nail on the head in a subsequent reply in saying * — 

" I never had enough to say to trouble much about 
how I said it; 1 think that’s probably the mischief 
rather than rhetoric — want of stuff and the necessity 
of writing an essay when you know nothing about the 
subject and care less, &c. " 


We seldom realise how often " want of stuff " is at 
the root of schoolboy failures The discussion may be 
commended to the many schoolmasters who, thinking 
to teach English composition,* vainly require their 
pupils to write essays on subjects of which they know 
practically nothing and m which they cannot take the 
slightest interest It is worth noting that Prof. 
Gardner takes up a similar attitude in his " Oxford 
at the Cross Roads " — 

" If men were set to write out clearly what they had 
really learned, it would be an excellent training. But 
1 think that to set men to write on subjects about 
which they know little and about which under the 
conditions they can learn but little is not merely in- 
expedient but radically immoral It trains the writer 
to conceal his ignorance, to pretend to know what he 
does not know, to cultivate sophistries of all kinds. 
And worst of all, a man who has once learned the 
fatal art of writing plausibly, without knowledge, will 
scarcely in after life be persuaded to take the pains 
necessary in order to discover the truth of things " 

We next come to a very important dissertatio de 
examinattomhus After the ICS. exam Jim 
writes — 


" My mental liver is out of order as well as my 
bodily one. They do their work well at Wren’s and 
we slaved away in the heat all day like convicts; the 
unlucky lecturers seem to bemoan their fate and 
would fain go into things a little further than they 
dare, but they are slaves of the lamp too — the glorious 
illuminating lamp of competitive exam " 

In writing of his failure to pass the exam he gives 
utterance to a truth which we too often lose sight of in 
considering examinations — 


"These . . . (adjective to taste) competitive exam- 
inations do as much harm as good by damaging more 
than half the competitors for no reason at all " 

In his reply, Mr Slade proceeds to " uncork him* 
self " in a very noteworthy manner — 

" Exams there must be of one kind or another; but 
the less we have of exams that do not positively help 
us in education the better we shall be as a nation. 
. . . We In England have become so completely 
salted, soused and pickled in these exams, that we 
no longer use our natural intelligence in judging of 
them. We take them for granted and never or rarely 
inquire into their effect on the human mind We have 
lost the power of summing up the general result of 
them on the nation during a lonf? series of decades. 

I am 5trong]> inclined to think that our system 
of exams has seriously damaged the natural Intelli- 
gence of the nation by almost destrojnng the freai^ 
ness of interest which a fair average or b^s ought tp 
take in their work and by robbing them of mutft 

I Tl h quits lilulv that ve progntf spun 1 liothM la Ibthmav 
nunbtrof ihB m Inicmtlng artioii «n tha isacf 

a naUW at Jtfallayiniry Collati— who a^allf urMa i 
■hoald ha ladfhi Bnglhh by much ra^as oTXbiIIA be 
Ids ; who CUB lay ibm k no tope for il ^ — 

bap^iasT 





June i6, 1904] 


NATURE 


U7 


mental freedom and elasticity. We g'et into a habit of 
looking acknowledge in terms of examination. . 

The really important subject In the essay — ^for 
Oxford — IS first touched upon in a P S. by Jim, who 
says ; — 

1 have been looking into the * Crossways ’ again 
What does he mean when he says that everyone ought 
to do a piece of first-hand work ? A piece of work that 
no one has done before? I am so ignorant that this 
puzzles me Have you ever done such a thing? ” 

The sweet mnocency of the young English graduate 
IB well displayed in this passage Mr. Slade is clearly 
cornered; he answers — 

“ Excuse my saying that you are an ' enfant ter- 
rible ' You ask me if 1 have ever done a piece of 
first-hand work^ . 1 decline altogether to answer 

the question But I will tell you that the joy of dis- 
covering something that you did not know before is 
in my experience very great, and that the joy of find- 
ing that so far as your knowledge goes no one ever 
found It out before is far greater I have not ever 
dug up anything, or caught any insect, as yet un- 
known to the world, but I do know how the world 
feels to you when you have found a new clue to an old 
mystery. But what Gardner meant, 1 think, is this 
that every real student who means to occupy himself 
with subjects proper to a University in these days 
should not delav too long to try his hand at a piece 
of original work, suggested perhaps by a Professor 
or someone of real learning and certainly supervised 
by him ; so that he may not waste time in doing what 
other people have done before, or in going to work 
the wrong way for want of knowledge of the right 
way to set aKout it. . . The wares of German 

workers have become part of our stock-in-trade in 
Oxford and we ye tail them often without even marking 
them as ^ ma in Germany.’ You take them all from 
us without questioning, without testing them, and 
when the examination is over you let them moulder 
away in obsolete note-books and sell such few books 
as you do possess to second-hand booksellers Why 
could not we, too, do something in the way of investi- 
gation ? No doubt some of us do, but we do it under 
great disadvantages, because we have no pupils who 
help us, or want supervision in such work themselves, 
and so keep us at the boiling-poinC. We are so many 
kettles that never quite get to the boiling point . . . 
Yes, the tea that we make is generally weak — ^made 
with water out of kettles that have never got beyond 
a gentle singing on the hob Now do you under- 
stand what Gardmer wants? I daresay he is thinking 
of hi$ own^ Archeeology, hi which original work and 
good training are essential, and more obviously so 
perhaps than in some classical departments; but you 
may take my word for it that in every department 
of learning the same thing holds good and that a 
University that does not find some room for original 
work, but Insists upon foreign supplies, is pretty, sure 
to lose its reputation sooner or later." 

Jim settles down to work at Zdrich; but somehow 
it doesn’t seem like work; he finds that a student 
th^ £9 a student, not a gamester; and is led to believe 
that the professor of architecture is really keen that 
he should do something worth doing His tutor, in 
replying, atpresses his delight at hearing that he is 
starting work with a sense of its nothing work— or 
at any rate grind; then he enters on a dissertation to 
explain why work is grind for so many Oxford men 

“ A few men," he aaya, of course are * km,’ but 
not ft^ariy enough for a great University; Is it the 
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examination system, or the charms of out-door Oxford, 
or national feebleness, or overwork at school (includ- 
ing games), dullness of lecturers, or over-conscientious- 
ness on the part of tutors, who do so much for their 
pupils that they extinguish the desire, natural (1 
should imagine) to human beings, as to cats and dogs, 
to find out thuigs for themselves^ Or is it a disease 
accompanied by so many symptoms that it is impoa- 
sible to tell which is the primary one, or where the 
doctor is to begin operations? " 

At the end of two months Jim 15 sent by his pro- 
fessor to survey the houses m a certain district near 
to the Austrian frontier, to see if they are really aa 
primitive as they are reported to be He goes off wUh 
knapsack and camera, after a few days he returna 
with a number of photos^ measurements and a report 
in English being no longer hampered by " want of 
stuff he IS able to write The reception he meets 
with somewhat startles him after examining the 
photos for a minute, the professor 'embraces him; 
what happens as he reads the report, modesty forbids- 
Jim to tell — ^but his description of the interview is 
none the less graphic : — 

" I never yet saw a college tutor go and fetch two 
bottles of beer while reading a man^ essay, to over- 
come hiB feelings. The fact is that the poor man does 
not get pupils who can write, and as I had) put down 
exactly what I saw and what 1 thought to the best of 
my ability and in my own tongue, it was something 
Quite new to him We had to chnk glasses so often 
that I began to be afraid 1 should be up all night and 
ill the next morning . . Before we parted he 
uttered these memorable words ' You are a very re- 
markable young man ' No, I am not a veiy remark- 
able young man, but 1 have found out that 1 can take 
a tremendous interest in a bit of work when it is new 
and with some relation to my life’s work as it is to be 
And I think I can put a fair amount of intelligence 
into It Is this what Gardner means by first-haod 
work? If 50 1 am a convert to his views." 

There is no need to point the moral of Jim’s con- 
version we can scarcely doubt what the result would 
be if professors at Oxford could be got up to the beer 
point of enthusiasm — many of the graduates might 
then " find themselves " while at the university, and 
would receive the most efficient preparation possible 
for the work of |ife. It is only necessary to visit, for 
example, the Hope collechons at the museum in com- 
pany with their curator to sec how " a vehement 
spirit of search " can be deVeloped even by the study 
of a few butterflies. But the iron grasp of examina- 
tions musr br relaxed to imke progress possible. 

It is a significant fact that Mr. Warde Fowler'a 
book should follow so closely that of Prof Gardner — 
by which it is obviously inspired. We have to recoU 
iect also the correspondence ^ op research at Oxford 
printed in The Times last summer The " spirit of 
search " is clearly hovering over the university : we 
may hope that it will, ere long, descend upon and 
dominate every branch of its work. The remarkaljle 
passage at the head of this^Srticle is print^ 

Gardner on the title-page j>f hiS " Oxford at tISS Cros^ 
^oads it expresses the Opinion not of a wrl||p^ OfV 
any branch of experimental science but of a IlHHtef 
authority, Mr. John Morley, being taken from nis 
"Rousseau." It may be said without hesitation h> 
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emtKKly the policy which we should adopt as a national 
pplicy, which alone can g'ive U9 an assured position 
as a nation, as we are bound to develop a forward 
policy. ' 

Pftif Gardner's work is essentially a plea for the 
reconstruction of humanist studies — but he is not alto- 
gether free from the narrowness of outlook which is so 
Often met with in the humanist "If," he says, 
" the lead in higher education is left to Manchester or 
to London, the turn which it will take is probably not 
towards a more enJightpned and scientific humanism 
but towards physical science The study of nature 
Will encroach and the study of man recede " 

Whfireas, however, in ancient times, the study of 
nature held ah entirely subordinate place in the scheme 
of knowledge, we have now to recognise that man is 
but a part of nature, .ind since vwe have tamed the 
forces of nature to the service of man, an enlightened 
and scientific study of humanism is impossible without 
(Considerable knowledge of physical and biological 
science, It must, therefore, be the work of the univer- 
sities to develop the application of scientific method 
to all branches of study, as humanism will suffer 
grievously if studied from a too narrow point of view 
Matthew Arnold recognised this when he wrote . — 

" The ideal of a general liberal training is to carry 
^ijs to a knowledge of ourselves and the world . 
*^e circle of knowledge comprehends both the study 
of the humanities and the study of nature and wc 
should all have some notion, at any rate, of the whole 
circle of knowledge " 

May the birds and the butterflies help us to sounder 
views I 

(^onduct is unpaired, he says, by the want of science 
and culture lliat our universities should hold so 
narrow a conception of culture as to accord a know- 
I$dg0 of scientific method no regular place in the 
curriculum is a strikmg commentary on the sufficiency 
of.humaniat studies as hitherto conducted. 

H. E. A. 


A Vetp tvpe of botajvjcal text-book 

'Lchrbuch dcr Pfian&enhunde fur hdhere Lehran- 
stallen. By Dr. Karl Smalian. Pp. hi + 626, 
illustrated (Leipzig . G Freytag.) Price S marks 
T T has become more and more clear of late years 
^ that for one man to write a satisfactory text-book 
of modern botany is practically an impossible task 
It is true that such text-books do appear, fortunately 
at much rarer intervals than formerly, but they only 
serve to give support to this view The well known 
"Bonn text-book," which has run through so many 
editions, is a step m the right direction, for though the 
whole Is complete in a single volume, the authorship 
is composite It cannot be long, however, before the 
student will Anally have to give up the Jong cherished 
beUef Ahat it is possible to And within the covers of 
volume a complete manual of his subject 
lahan's volume, with Its numerous closely 
pages, suggests an attempt in this direction, 
examination shows that the author has 
[ed in producing a text-book of a distinctly novel 
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General and special morphology and physiology are 
relegated to the last hundred pages, while Che whole 
of the rest of the book deals with the plant from what 
IS usually termed the natural history point of view. 
A large number of plants, representatives of the chief 
natural orders, are selected, and an attempt is made 
to give a picture of them as living beings. Their 
naked eye anatomy is described, and its relation to 
their environment, both animal and vegetable as well 
as inorganic, is considered. Any special adaptations 
which they may exhibit are dealt with, stress being 
laid on their exf^ct method of pollination, while their 
geographical distribution and their uses to man are 
also included In many cases, to make the picture 
more complete, any striking animal or vegetable para- 
(bites w'hich may seriously aflect the life of the plants 
under consideration are figured and described The 
(Ecological factor and the question of plant com- 
munities are always kept clearly in mind. 

The descriptions of the plants are exceedingly well 
done, and are profusely illustrated with figures in 
Lho text, all the more important orders, both 
European and exotic, being dealt with, some at con- 
siderable length Thus, under Ranunculaceae, after 
an account of the external anatomy, habitat and 
environmental relationship of Ranunculus aens, 
Ficarta verna, Caltha palustns and Anemone nemo- 
ro\a, no less than twelve genera arc treated in detail* 
Furthermore, when occasion arises, other matters of 
general botanical interest arc discussed The 
Rosaces are an excuse for dealing with various 
methods of grafting, under Leguminosae the nature 
of root tubercles, the morphology and function of 
tendrils, the movements of sensitive plants are all 
described When dealing with the Horse-chestnut, the 
structure of the buds and their method of opening are 
made cleai with the help of exceedingly good figures. 
Insectivorous plants, parasUes, saprophytes, leaf 
mosaic, &c , are all dealt with in their appropriate 
places, and in considering domestic plants, such as 
the carrot, the striking effect on the plant of change 
of environment is pointed out, and a short digression 
made to consider the differences between mutations 
and variations 

The part dealing with morphology and physiology 
1$ by far the smaller portion of the book, and Is of 
loo condensed h nature to be of much value The 
figures are in the main well chosen, but surely in these 
days of active cytological investigation of plants It is 
not necessary to illustrate nuclear division by a series 
of schematic figures drawn from an ammal cell. 

It is clear from what has been said above that the 
main portion of the book is literally packed with in- 
formation, and certainly the author has made good 
the two claims in his preface, that he ha^ given 
" einen relchen Stofl," and put it forward in a read- 
able form. Of Its value to teachers, and as a book of 
reference, there can be no question, and the author 
must be congratulated on the pen-plctyres of the 
selected plants. But it cannot be considered satis- 
factory as a text-book, for its shear plethora of facts 
mqst surely produce mental indigestion even in a sub- 
ject endqw^ with wh strong assimilating ptfwer as 
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the German itudent Alio, in a general text-book, a 
study of the common finer adaptations of the parts of 
the plant machine to one another and to ordinary con- 
ditions of environment, i.e. general morphology and 
physiology, should certainly not be sacrificed to a 
study of the almost endless variety of special, grosser 
adaptations by which plants fit themselves to special 
conditions of life. 

The book is certainly a marvellous example of 
German publishing, for it has 600 pages of good paper, 
597 very good figures in the text, 36 fairly satisfactory 
coloured plates, and the whole is well bound in 
serviceable and artistic cloth covers ; yet the cost is 
only 8 marks In no other book can so much valuable 
botanical information be obtained at so cheap a price 

V. H B. 


k SYSTEM OF GEOGRAPHICAL 
CLASSIFICATION 

Katalog dcr BtbltotheK der Gesellschaft der Erdkundc 
zu Bethn. Vcrsuch emer Systematik der geo- 
graphischen Literafur Bearbeitet von Dr Paul 
Dinse. Pp xxvii + 925 (Berlin Mittler und Sohn. 
1903 ) Price 12 marks 

INTENDED primarily as an index to the contents 
of the library of the Berlin Geographical Society, 
this catalogue ^ill be of seivice to a far wider circle 
than IS constituted by the members of that body 
While forming probably the best guide that has yet 
appeared to the literature of geography in general (for 
few works of real geographical importance will be 
found to be excluded), it does a second and no less 
important service in the direction of a classification of 
geography, a service of especial value in the present 
stage of the development of the science 

Dr. Dinse, who is himself both a geographer and 
librarian, has evidently bestowed much thought and 
pains on the elaboration of the system adopted, and 
the general result is thoroughly satisfactory, The 
whole arrangement of the body of the work is a subject 
one, all the purposes of an authors’ catalogue being 
at the same time supplied by the alphabetical index,^ 
which has been kept within small compass by a 
judicious abbreviation of titles In the rest of the 
work the compiler has wisely eliminated the alpha- 
betical arrangement, the fetters of which too often mar 
the usefulness of attempts at subject classification 
Two mam divisions are laid down at the outset, the 
first concerned with the wider and more general 
aspects of geography, the second with the topo- 
graphical subdivisions of the earth’s surface A glance 
at the schedule of classification for the former category 
shows in a striking way the great development of 
geographical science within rdeent years, the subject- 
matter being divided into no fewer than eleven mam 
divisions, most of them in turn subdivided into groups 
of the second, third or fourth order It may possibly 
be thought this minute subdivision militates 

against facility of reference, as few bibliographical 
items are of ao restricted a scope as toMong definitely 
to one ultimate subdivision only But this objection 
has to a certain extent been met by A duplication 
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entries. Of the eleven main headings, that denoted 
*’ general physical geography *’ is naturally the most 
comprehensive, while of its eight subdivisions, the last, 
or ’’ geomorphology, " is perhaps the most important 
as dealing with what may be regarded as the kernel of 
the whole science. On the whole, the groups are 
logicfilly and clearly defined, though it is perhaps in- 
evitable that the boundaries should occasionally lack 
this character of prt*cision It is not easy, e g , to dra^w 
a hard and fast line between geophysics ami gco- 
morphology, for both seismology and vulcanism might, 
from one point of view, be rather grouped with the 
former than (as is done by Dr Dinse) with the latter 
Again, the reason for the order adopted is sometimes 
not quite apparent Thus histiincal topggrnphy 
(Landerkunde) seems separated by a needlessly wide 
interval from the history of gcographunl science in 
general But such difficulties arc no doubt insepar- 
able from any attempt at a linear arrangement of 
mutually inter-related groups In the topographical 
section political divisions are necessarily taken as a 
basis, but others of a more elastic nature, in part based 
on physical factors, have been wisely introduced along- 
side of the former 

It should be mentioned that the catalogue deals not 
with books only, but with the contents of a lertain 
number of senes or collections, besides including the 
titles of a large number of separate copies (“ Sonder- 
abdruckc ”) of articles in geographical periodicals ’ 

E H 


OCR BOOK SHELF, 

The Sporting Dog By J A. Graham American 
Sportsman’s Library Pp x+327, illustrated 
(New York The Macmillan Co , London Mac- 
millan and Co , Ltd , 1904 ) Price 8; 6 d, net 
Quite apart from its interest to the class for whom it 
15 primarily intended (and to whose requirements it 
appears in every way admirably suited), this volume 
appeals strongly to the naturalist and to the studeht of 
variation Despite certain pretensions (uf which the 
author makes very short work) of some of them to 
derivation from "native breeds,” American sport- 
ing dogs, other than mongrels, arc admittedly derived 
from English stocks, but their new environment, and 
the different conditions under which they are employed, 
have in all cases, except that of the greyhound, caused 
them to display considerable variation from the parent 
type It is the author’s description of these vari- 
ations which will cause his volume to have d consider- 
able interest and value to the naturalist 

"It IS foxhounds and shooting dogs,” writes Mr 
Graham iQ his introductory chapter, " which have 
become, under American conditions, something essen- 
tially different from what the British sportsmen estab- 
lished and have maintained as filling their conceptions 
of utility and good looks Reduced to the simplest 
terms, the change wrought over here conies to this 
tbe dry climate of extreme temperatures, the nature 
of the ground and game, and the methods of hunting 
the fox and shooting game birds cause the survival of 
the fittest to proceed in the direction of a fastei*, lighter, 
more enduring atiimal, perhaps not more sensitive of 
poee, but quicker in the tencxea of judgment and 
action which are the sequences of scent ” ^ 

In a word, pace and the capacity to act on his own 
initiative, rather than as a member of a pack, 
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«fiseiitiaL features of an American foxhound, while 
among pointers (which are special favountes In 
America) and setters a greater proportion of energy 
to weight IS the feature at which the breeder aims 
The admirable reproductions from photographs with 
which the excellent little volume is illustrated fully 
bear out the author's statement as to the marked 
physical differences of the dogs he describes from tlieir 
European prototypes R. h. 

Hlsto*rc de VHahillentent et de Parure Biblioth^que 
sclentifique Internationale By Louis Bourdeau 
Pp 302, (Paris . Fdlix Alcan, 1904 ) Price 6 
francs 

Thb history of clothing and of ornaments is an im- 
portant aspect of the history of culture, and it well 
•deserves independent treatment M Bourdeau deals 
with the primitive articles of clothing, skins, natural 
vegetable products and the like, the method of work- 
ing these, and the fabrication of textiles and the 
methods of colouring them The making and wearing 
lof clothes are briefly noted with the history of costumes, 
in which are inclucfed dressing the hair, head, hand and 
foot gear, umbrellas and Jewellery The scheme is good 
•enough, but, as the work is ronnned to 299 pages, the 
■treatment is necessarily slight, for the author begins 
with ipenesiB, quotes Greek and Roman authors, and, 
^lanang at intermediate periods, finishes with modern 
industrialism, making allusions by the way to non- 
European peoples of varied culture 
The book can be recommended to those who require 
a light, popular sketch of the history of clothing — the 
serious student will, however, be disappointed. The 
author’s knowledge of ethnology appears to be 
extremely limited, judging from the imperfect state- 
ments in, and the omissions from the took ( for ex- 
ample, the paper mulberry tree 15 not mentioned, he 
Is unaware or the practice of the Roman Catholic 
women of Bosnia and Herzegovina to tattoo them- 
selves so as to be further mscriminated from the 
followers of Islam ; like most other writers, he does 
mot distinguish between the Maori moko and ordinary 
'tattooing No mention is made of the production of 
rpatterns in cotton fabrics by tightly tying several 
strands of a warp in different places and then dyeing 
^he whole, which technique is earned to a high degree 
of excellence by many Malayan peoples; nor is the 
analogous method of waxing fabrics and dyeing the 
un waxed portions referred to Melanesians are con- 
founded with Polynesians (p. 229), an error as great 
as speaking of Negroes as Europeans. But it is in the 
section on ornai^ents that the author is weakest It 
IS now well recognised that what are generally spoken 
of as " ornaments " are worn by nature-folk and by 
ibarbarians for magical purposes as prophylactics to 
^ward off evil, to ensure good luck generally, or to 
<-produce some definite result. This aspect is entirely 
Ignored by M Bourdeau Many " ornaments " have 
the value of currency, but probably very few are worn 
solely for purposes of adornment There are no illus- 
trations, and. as is usual with this class of book, there 
4S no index. 


The Ether Some Notes on its Place in Nature, By 
John Rhind Pp viii + 87 (Wick* W. Roe, 1904) 
Like the mythical Dog Diamond, Mr Rhind little 
knows what mischief he is doing If his amendments 
of accepted beliefs were adopted, the well built doctrine 
.of science would become no better than 

*' a tale told by an idiot, 

Full of sound artd fury, signifying nothing " 

Mr Rhind 's knowledge of principles goes no deepoTf 
apparently, thdn the most popular utterances of pop\^4r 
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lecturers and writers, and these are subject to amend- 
ment ad libitum to square with "common sense." 
With this slender equipment he does not falter to lay 
violent hands upon the theory of gravitation, the con- 
servation of matter, and the nebular hypothesis. 

A single example (p. 45) of the method will suffice : — 
" We would suggest that the earth may have the power 
of converting, or in other words of condensing, the 
ether into oxygen, which is the principal agent in 
sustaining life The sun’s atmosphere being so much 
more powerful, will be able to condense this element 
into an electric fluid which, being sent to his planets, 
gives them light and heat, and in combination with 
the oxygen of our earth and its atmosphere completes 
the power, if not of introducing life, of maintaining 
the life that already exists on our globe," It seems 
that (p 48) " ether, oxygen and the electric fluid are 
only different manifestations of the same substance " 
The moral of the book appears to be that if science 
were adequately taught us at school, a gentleman with 
an active and spontaneous interest in natural pheno- 
mena need not in after life go so pitifully astray 

A Safe Course in Experimental Chemistry By W T. 

Boone University Tutorial Series. Pp vi+180. 

(London : W. B Clive, 1904 ) Price 2J 
This little volume is quite up to the standard of the 
best of modern elementary books on practical 
chemistry It clearly embodies the experience of a 
thoughtful teacher who has made his students work 
and think accurately, and is not without originality of 
treatment in the arrangement and character of the 
exercises 

It has the fault of all experimental books which 
Ignore the presence of the teacher, inasmuch as it is 
forced to supply wordy and involved descriptions of 
such simple operations as, for example, removing a 
stopper when using a stoppered little, which a 
demonstration would make clear in a moment. 

One of the " rules for a chemical laboratory ” laid 
down at the beginning of the book — " do not use more 
of a reagent than is necessary " — raises an obvious 
question which might be difficult to answer at this 
eaily stage, and is rather like telling a child not to 
eat too much 

The use of the word " safe " in the title conveys a 
flavour of quackery, which is a little unfortunate in a 
book of much solid merit. The illustrations serve their 
purpose, no doubt, but the handiwork of the amateur 
IS a little too evident 

Apart from these few criticisms, the book, as already 
stated, deserves a good reception. J. B C 

Catalogue of British Coleoptera, By T. Hudson 

Beare, B Sc , and H St J K Donisthorpe, F Z .5 

Pp> 51 (London . Janson, 1904 ) 

This is one of the lists which are imperatively required 
by students of British entomology to keep them in- 
formed from time to time as to what species are 
actually consid'ered by good authonties to be found in 
these islands, genuine additions being allowed for, and 
doubtful records eliminated. The print is clear and 
good, and another edition on stout paper, and pnnt^ 
on one side onW, to be used for labels or notes, has 
been issued The authors’ names are a suincienc 
guarantee for the care and accuracy with which they 
have apparently done their work. The list contains 
3274 species admitted as indigenous, and there are 
supplementary lists of introduced or doubtful species. 
The introduced list is headed by two very conspicuous 
secies, which, though not unfrequently taken in 
England, can hardly be considered indigenous. 
These are Ca/rahus auratus (often introduce with 
vegetables, &c,) and Calosoma sycophania 


|UNE l6, 1904] 


NATURE 


151 


The last critical list of Bntish beetles, by Sharp and 
Fowlefi was published eleven jrears a^o, and we 
heartily recommend the present list to British Entom- 
ologists. 

A PreUminary Course of Praciical Physics By C E 
Ashford, M A Pp. 48 (London EdWiard Arnold, 
T904 ) Price IS 6d 

This little book on practical physics is of a kind 
familiar to teachers 01 the subject The experiments 
are simple and well within the power of schoolboys, 
but so far as we have examined them they differ little 
from those to be found in well known books Indeed, 
in his preface the author says it is impossible adequately 
to acknowledge the debt “ to those from whose books 
many of the experiments have been derived But 
though the book contains much in common with 
previously published first courses of practical physics, 
the author has compiled a logical and useful manual 
of experiments which will serve to introduce boys to 
the study of physical science The volume may be 
recommended to the attention of teachers deciding upon 
a book to place m the hands of their pupils 


LETTERS TO THE EDllOR 

[Tkc Editor doei not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to fflfurn, or to correspond with the writers of, rejected 
intended for this or any other part of N A TURK. 
No notice ij taken of anonymous communications ] 

On the Radlo-aetlvity of Natural Qaa, 

In a paper by Mr E F Burton, recently published in 
the UriiversUy of Toronto Studies, Physical Science Series, 
an account is given of some experiments with a highly 
radio-active gas obtained from crude petroleum In this 
investigation it was found that air drawn through crude 
petroleum became charged with a radio-active emanation 
which, from the rate at which its activity decayed and 
from the nature of the induced radio-activity which it 
produced, the author concluded to be an emanation from 
radium 

The present writer has extended this investigation to an 
examination of the natural gas from different wells in 
western Ontario The gas from every well examined, 
which Included those in (he Welland district, in the neigh- 
bourhood of Niagara Falls, as well as those near the city 
of Brantford, was found to be charged with a radio-active 
emanation The activity of this emanation in all the gases 
tested was found to decay or die out to one-half its original 
Intensity in about three days, and the Intensity of the 
Induced radio-activity which it produced died down to one- 
half value in about forty minutes 
The wells examined varied in their depths, but the amount 
of active emanation present was found to be practically the 
same in all wells coming from the same horizon In the 
Welland district, the gas from those wells which had their 
source in the stratum known as the Niagara formation, and 
which were about 50a feet deep, possessed the highest 
initial conductivity On an arbitrary scale this conductivity 
is represented by about sooo 

The gas of those wells which had their source in the 
Clinton limestone, 750 feet deep, possessed an initial con- 
ductivity of about 300 on the same scale, while that from 
wells coming from [he Medina fonpetion, about 900 feet 
deep, gave an initial conductivity of about laoo One 
Well, which had its source in the Trenton limestone, and 
had a depth of about 3000 feet, possessed an initial con- 
ductivity of about aoo The highest conductivity obtained 
in the Iil^eft^ation was that of the gas from a well near 
the city of Brantford, the conductivity in this case being 
about 9000 An Investigation of this gas showed that! 
under the action of the emanation with which it was 
charged, there was produced, at normal pressUrt, about 
15.000 ienta per aecond in each cubic centimetre of Its mass. 
A teat itMe on the conductivity of ordinary air, confined 
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at atmospheric pressure in the receiver used in making the 
measurements on the conductivity of the different samples 
of natural gas, showed a production of 32 Ions per cubic 
centimetre per second. J. C. McLbnnaX. 

UnivefMtv of Toronto, May a8. 


The Source of Radio-active Energy, 

In Nature of June 2, Mr Jeans brings forward the view 
that the energy manifested in radio-active processor ii derived 
from the coalescence of positive and negative lOns, thus 
involving an annihilation of matter For some time it boa 
seemed to me that some such fundamental change is needed 
to account for the observed phenomena, and 1 therefore 
venture to submit some general and numerical considerations 
bearing on this view. 

Mr Jeans is Inclined (as I understand) to attribute the 
beginnings of the process to a change of type in advancing 
sthereal waves, arising from a lack of strict linearity In the 
equations of the electromagnetic field It may be pointed 
out, however, that whether or not the circumstances of 
sthereal wave-propagation are strictly expressible by linear 
equations, there is a universal tendency towards loss of 
kinetic energy in orbitally moving systems of electrons 
Unless the orbital periods are very long compared with the 
time taken by radiation to traverse the assemblage, there 
must be appreciable radiation of energy, and It is thus a 
necessary condition of permanence or quasi-permanence that 
the orbital velocities should be very small compared wi^h the 
velocity of light This view is confirmed by numerical con- 
sideration of simple cases in which the orbits are assumed 
to be of atomic dimensions, it is also borne out by th» 
general optical properties of matter 

It should be remarked that as energy is dissipated and 
orbits become contracted, with corresponding rise of veloci- 
ties, (he total effective radiation will become more and mor» 
intense, so that conceivably very little time may be occupied 
in the transition from a quasi-permanent motion to a state 
of collapse and disintegration , Indeed, once the orbital 
motions have begun to give out perceptible radiation, the 
life of the system must be excessively short 

Thus, whether we look for the main source of radio- 
active energy in enormous orbital velocities due to inti^ 
atomic rearrangement, or in the constitutive electrostatic 
energy of individual electrons set free by mutual annlRH'* 
ations, the conditions favourable to radio-activity In any 
given atom must be confined to a momentary phase-^ 
momentary, that Is, as measured by ordinary standards.. 
It IS not a long step from this conclusion to an exponential! 
law of decay of radio-active matter 
If we adopt provisionally Dr H A Wilson's very Interest- 
ing suggestion (Nature, June a) that, the posilsve and 
negative electrons having numerically equal charges, the 
greater mass of the positive electron is due lo its smaller 
diameter, it follows that any isolated electron has electro- 
static energy = 3V', where m is the mass of the electron! 

(when moving slowly) and V is the velocity of light la 
other words, when matter of mass M Is annihilated, 
energy 3V” is set free — initially as an electromagnetic 
pulse of great intensity A further anumption involved in 
this estimate ts the validity of the ordinary electrostatic-fielit 
relations for such enormous intensities as obtain in tho 
neighbourhood of an electron 

If annihilatinn of matter furnishes the energy of radio- 
activity, \t follows from our estimate that, In the case of 
radium, the coalescence of one pair of electrons causes the 
break-up of a large number of radium atoms (something* 
of the order of one hundred), otherwise the total energjr 
emitted by radium would be much greater than that whicO* 
has been observed by Curie and Laborde 

If the assumption in italics above is very wide of the 
mark (which is conceivable), our estimate of the energy of 
annihilation is probably in excess 

1^ may be supposed that some netghbouripg atoms, which 
are 'not actually broken up by the pulse arising from a pair 
of Eoalescliig electrons, receive a sufficient access of kinetic 
energy to prolong their existence " Metabolons " of short 
llf^ may be conceived of as consisting of assemblagea 
me prbital motions of Which are especially liable to 
damp^ out rapidly by radiation of energy 
Cambridge, June 9 C V. Burton. 
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itEVr Li4ArD.‘ 

O N June 34, 1898, a vessel, insif^nificant in size and 
somewhat ouaint in appearance, unlike ships 
generally enfagea in ordinarjr mercantile avocations, 
might have oeen seen threading her way, under her 
own steam, through the numerous merchant ships that 
were at anchor in the harbour of Christiania She 
was a vessel of no common type, her peculiarities of 
construction and rig were noticeable, even to the in- 
experienced eye of a landsman, and judging from the 
enthusiastic cheers with which she was greeted on all 
sides, she was evidently bound on a voyage of no 
common interest The ships m harbour were all 
decorated with gay bunting; flags flew from their 
mastheads, and dieer after cheer resounded from their 
crowded decks and rigging as she steamed slowly past 
The quays and wharves along the shore were also 
thronged with a vast concourse of people, bedecked in 


designed and constructed for Dr. Nansen in 189a, and 
had carried that bold explorer northwards on tus 
memorable and adventurous voyage towards the North 
Pole. His second in command, and navigating offleer, 
on that occasion was Otto Sverdrup, an officer of 
the Norwegian mercantile marine, who had been 
specially selected for the appointment in conse- 
quence of the experience he had gained ui ice navi- 
gation while serving as a mate on board a Greenland 
whaler 

It was the same Otto Sverdrup who was in command 
of the little Fram as she steamed out of Christiania 
Harbour on the occasion to which we refer, but in this 
instance he was not only commander of the ship, but 
was also the leader of the expedition He had already 
won his laurels ns an Arctic explorer, and had proved 
himself a careful, as well as a skilful, navigator in 
ice-encumbered seas. His selection for the command 
of the Fram was more than justified, as a perusal 



Fib I — StvanucDth of May, iRg9 

their smartest and gayest holiday attire, all equally 
enthusiastic in their demonstrations of farewell, while 
the fjord itself was alive with innumerable boats of 
all descnptions, including many small steamers, all 
mtept upon one object, namely, to do honour to the 
llttfe Vessel that was so quietly proceeding to sea, and 
fb Wave her a last good-bye 

' What was the cause of all this enthusiasm and 
excitement? and why was this little craft the centre 
of so much attention and attraction? 

A glance at tl)c name on her stern revealed the fact 
that she was 1)^ Fram, and that she was bound on an 
important vp^ge of geographical exploration and 
scientific reMarch in hif^h northern latitudes 

She was* the same little Fram that was specially 

I New Land Vour Yean In ihn Arcilc Rcfioni " ByOua Sveidrap 
TraniUted froni iha by E<hel Hnrmt Hcvn a vqU. (London 

LoDSinnDi, Gnn nnd Co , 1904 J PriM 3A1 net 
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From New land,** by Otto Sverdrup 

of his account of the voyage, which has recently been 
published under the title of New Land,*’ will 
abundantly testify The book, originally produced in 
Norway, has been well and ably translated into 
English by Ethel Hearn, The narrative of the cruise 
IS presented to us in the shape of two handsomely 
bound volumes, profusely illustrated from sketches and 
photographs taken by members of the expedition It 
is perhaps unfortunate that a great many of the illus- 
trations in the text are not inserted* on the pages to 
which they fffer, but this does not detract from their 
excellence. The story as related is the plain un- 
varnished tale of a sailor; the incidents are graphically 
described, and a vein of humour pervades the whole 
harrative 

. The Introduction informs the reader very curtly as 
to the ori^n of the expedition r and how it was that 
ptto Sverdrup was selected as leader^ He writes 
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"A few days after Our return from the first Norwegian 
Polar Eipedition, we were lying in Lysalcer Bay unloading 
the J^rom when Dr. Nansen came on board. ‘ Do you still 
wish to go on another expedition to the North? ' he asked 
me’ ^ lies, certainly,' 1 answered, ''rf only I had the 
chance.’ He then told me that Consul Axel Heiberg,^ and 
the firm of brewers Messrs Ringues Brothers,^ were 
willing to equip a new scientific expedition with myself 
as leader ” 

The Norwegian Government, realising the value of 
the work it was proposed to carry out, in a truly 
patriotic spirit well worthy of emulation, placed the 
fratn at the d1spos.1l of the promoters of tho enterprise, 
and generously added the sum of iioof to assist in 
defraying the cost of the expedition The main object 
was the exploration of the north coast of Greenland 
by w.ay of Smith Sound and Robeson Channel, in 
fact, to follow in the footsteps of Nares’s expedition 


days in the Atlantic, when somewhat stormy weather 
was encountered, is thus jocosely alluded to by the 
author — 

" The members of the expedition, who were not much 
used to the sea, turned very white, and looked extremely 
serious They trooped to the doctor and complained of 
various symptoms , some fiad headache, some shivering 
fits, and some pains in the stomach, which they had con- 
tracted, they knew not how , but none of them mentioned 
the malady by its right "[he doctor, however, tame 

to the conclusion that the complaint with the many different 
aspects, had a single und fairly simple name, to WJt, aea 
sickness , and for it there was but one and an equally 
simple remedy, dry land Unhappily we had forgotten to 
bring any with us in our otherwise so well equipped Ex- 
pedition, but it was hoped it might be found somewhere 
north in the Arctic Ocean, and this appeared to console 
the sufferers " 



Fig 3 —Sledging expedition ready to lun Spring, iger. From New Lind, ' by Otto Sverdrup 


^^ 75 1 reaching the highest point attained by 
our countrymen on the north coast of Greenland, the 
explorers were to continue along the coast, and as 
far to the east as it was possible to reach — in other 
words, to determine by actual exploration the insularity 
of Greenland 

There was to be no question Of trying to reaeh the 
North Polel 

In the event of unforeseen difficulties interfering 
with the successful accompbshment of this project, 
Captain Sverdrup was at liberty to use his own judg- 
ment and discretion in formulating a revised pro- 
gramme that would, in his opinion, be the best to 
further the interests of geographical exploration and 
other scientific Investigations ^ 

The llvollnesfl of the little J*'ram during the first few 

bad^c^mmlMitad Urg«ly In Muilini defiay 
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Time, however, as is usual in similar^ cases, soon 
restored the ailing ones to their customs|r$ health and 
the free use of their sea-legs ' The complement of the 
little ship was, exclusive of thO captain, only fifteen '* 
souls In this small numbed was included two deck 
officers, a doctor, cartographer (who, by the way,' was 
a cavalry officer), botanist, geologist, zoologist 
engineers, a steward, and four others who made"" mem- 
selves generally useful in carrying out any duties that 
mjght at any time be apportioned to them All, it Is * 
almost unnecessary to add, assisted in the working of 
thexhip when at sea or in the ice 
On reaching Smith Sound, their further progress 
north was effectively barred by an jigipcnc treble iqe 
pgck After several unsuccessful exempts to push 
through, they were at length compelled to go into 
winter quarters, on the west side of Smith Sound, 
Wot very' fat from its entrance, in a small partially 
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sheltered bsy, which they appropriately named Pram’s 
Haven. 

The winter passed pleasantly They were fortunate 
In securing* abundance of fresh meat in the shape of 
musk oaenp hares and ptarmigan, while they were also 
lucky enough to kill several walruses, which afforded 
them an excellent opportunity of laying in a large 
stock of food for their dogs, of which they had about 
seventy on board 

It is a pity that Captain Sverdrup in his narrative 
should have considerea it desirable to alter the nomen- 
clature of that animal which has so long, and so uni- 
versaJtv, been known as the musk ox Its scientific 
name Is the Ovihos moschatus, and it was so railed in 
consequence of the musky odour which has always been 
associated with its flesh Captain Sverdrup, simply 
because he failed to detect this strong scent in 
any of the beasts killed in his expedition, somewhat 
arbitrarily alters the name by which they have hitherto 
been known to that of polar ox This is a mis- 
nomer, for although the animals have been found in a 
fairly high northern latitude, they are also inhabitants 
of sub- Arctic climes, and arc frequently seen as far 
south as latitude 54° in North America 

It is an established fact, although not, apparently, 
coming under the personal cognisance or Captain 
SverdrUp, that unmistakable traces of the odour of 
munk, which have had most unpleasant effects on those 
whd' have partaken of the meat so tainted, have on 
many occasions been observed by travellers and 
explorers, who, however, also report that their flesh 
when not tainted is excellent eating 

It is therefore to be regretted that Captain Sverdrup 
should have so completely ignored the experience of 
othersi and substituted another name for an ar>iinal 
that is so well known, and one which has been in 
general use for so many years 

During the winter and following spring, several 
sledging expeditions were undertaken, having for their 
object the exploration of Ellesmere Land. 

On one of these excursions Captain Sverdrup was 
unlucky enough to break one of his teeth, which 
incidient is thus somewhat facetiously alluded to. 

^ When dinner was at last served, I fell to on a biscuit 
^ith such ardour that 1 managed to break off a front tooth, 
rbyhelm (hla companion) thought we ought not to waste 
our teeth so far away from people, and implored me not 
C(x go on in that wayi I followed his advice, and was 
about to throw away the tooth, when he again observed, 
that there was no knowing how useful it might be , so 
I put it in my pocket to serve as a remembrance and a 
warning. I have since had it put in again ” 

Fosheim was evidently a man of a practical turn of 
mind, thoughtful, sensible, and of great perspicacity 1 
^ Although the Eskimos have never yet been found 
living on the western side of Smith Sound, vestiges 
of a previous occupation of the country by these 
nomadic tribes were discovered They consisted 
chiefly of little heaps of stones and the ribs of whales 
placed in circular formations, presumably so arranged 
as to form their summer encampments. Similar 
traces, it may be remembered, were found by Sir 
Geoita Nares's expedition on the west side of Smith 
Sound. 

During one of his sledging expeditions in the late 
autumn, Sverdrup was startled by the altogether un- 
expected arrival at his Camp of a sledge with two men 
on it proved to be the American explorer, 

Commander Peaiw, with an Eskimo dog driver They 
had driven over mm the ship Windwardt which was 
beset in the Ice about a mile from the shore in the 
ne^bourhood of Cape Hawks. 

This meeting on the silent shores of the Arctic Ocean 
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seems to have been as surprising and as unexpected as 
the equally strange one between Nansen and Jackson 
m Frane Josef L^d only a couple of years earlier. At 
that time they were probably the only two expeditions 
in the Arctic regions engaged on geographical dis- 
covery They had been Asent from home for a long 
period; they were several miles from their respective, 
ships, yet we read, with something akin to surprise, 
that P^ary only remained in their company for a few 
minutes, and would not even wait while a cup of 
coffee was being prepared for him, or, as Captain 
Sverdrup tersely puts it, “ his visit was so short that 
wc had hardly time to pull off our mittens 1 

In the spring of 1S99 the Fram was visited by several 
Eskimos from the east side of the Sound who were 
on their way to Peary's ship. They were so pleased 
with the warm reception that was accorded them, and 
with the kindness they received at the hands of the 
Norwegians, that they appear to have overstayed their 
welcome, for we read that ' — 

We began to be heartily sick of them all They spread 
all over the vessel a peculiar rank odour of blubber and 
train oil with indeRnable additions We tumbled over 
them wherever we went, while their shock heads of hair 
looked as if they might accommodate a legion oF animals 
of which we stood in far greater fear than of either the 
polar ox or the bear " 1 

The wandering Eskimo is not altogether the most 
agreeable or the most savoury companion to associate 
with for an indefinite period 

It was not until the end of July that the Fram 
succeeded in extricating herself from the icy bondage 
in which she had been held for eleven long months. 
Attempts were at once made to work to the northward, 
but the ice was found so tightly packed that Captaih 
Sverdrup abandoned all further efforts to proceed in 
that direction, and turned his attention to Jones Sound, 
a route that had always been regarded by Arctic 
authorities as one very favourable for exploration On 
September i the Fram, having reached a position (in 
this sound) in the neighbourhood of Admiral Ingie- 
ficJd's furthest in 1852, was secured in her second 
winter quarters, in a small and almost land-locked 
harbour which was named Havnefjord 

From this position much useful and important geo- 
graphical work was accomplished by boat in the 
autumn, and by sledges during the following winter 
and spring. Many musk oxen were fallen in with, 
and a large number of seals also were shot The cold 
during the winter was so great that the brandy in a 
flask was frozen solid The following little episode 
will show that inconveniences arising from intense cold 
were not regarded in a very serious manner by the 
travellers — 

" While FoBheim was taking his turn at running, being 
M warm as possible, he forgot all about his nose, which 
took this opportunity of freezing He knew nothing about 
it, until It was frozen so Btifl that it looked like a piece 
of white bone in the middle of his face, and he might easHly 
have broken it off Had it gone on freezing a little longer, 
he would have been noseless 

" However with general assistance and careful treat- 
ment that member was saved at the last moment, but it 
wore mourning for a Jong time afterwards, and looked 
more like a dab of pitch which had got into the wrong 
place than anything else in the world " 

When released in the summer of 1900, the Fram 
steamed to the west and went up Cardigan Strait; after 
being beset in the ice for some weeks they succeeded 
in reaching the'head of Goose Fjord, where they passed 
their third winter. They confidently expected that 
this would be their last winter from home; but, alasl 
the Fates ordained otherwise,, and they were compelled 
to pass a fourth one, having only succeeds in 
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advancing during the 8Uinii]ier a distance of nine miles, 
arhich mught thetn within five miles of the open 
water and freedom t It wasi indeed, tantalising to 
know that Buch a short but impenetrable barrier inter- 
vened between them and the open sea. It will be 
remembered that It was exactly this distance of land 
ke that prevented our own ship, the Discovery, from 
being libvated after her first winter in the Antarctic 
regions 

In spite of their disappointment, the brave 
Norwegians did not in any way relax their elTorts to 
cany out the important work entrusted to them, 
and much valuable information in various branches of 
science was obtained during their long sojourn in 
Goose Fjord, one of the sledging expeditions having 
attained the high latitude of 80° 30', almost succeed- 
ing in reaching and joining hands with Aldrich's 
furthest in lat 82” 16^ and long. 85° 30^ W. on the 
north coast of Gnnnell Land 

It was August, 1902, before the little Ffnm was re- 
leased from her imprisonment, reaching Norway the 
following month, where the gallant explorers received 
after th^r long absence that hearty welcome, not only 
from their own countrymen, but from the civilised 
world at large, which they so richly deserved 

Oti the whole the expedition achieved a great success 
It added very inatenaUy to our geographical know- 
ledge of the Arctic regions, especially in the neighbour- 
hood of the Parry Archipelago Captain Sverdrup 
cleared up satisfactorily the dtbatable question as to 
whether Hayes Sound had an outlet to the west, or 
whether it was, as many thought, only a large bay 
The western limits of Ellesmere Land, Gnnnell Land, 
and Grant Land were determined, a matter of some 
geographical importance, as illustrating the archi- 
pelagic character of the land on the western side of 
Smith Sound and Robeson Channel 

The scientific work accomplished by the expedition 
is contained in four appendices at the end of the second 
volume. Appendix 1 relates to the geological investi- 
gations made during the voyage, and is of great 
interest Appendix 11 is a summary of the botanical 
work of the expedition and its results Appendix iii 
refers to the fauna of the different localities visited by 
the explorers The scarcity, it might almost be said 
the extinction, of the reindeer is ascribed to wolves, 
these voracious animals are the great enemies of all 
Arctic quadrupeds, except, perhaps, the polar bear 
and the musk ox Four species of butterflies were 
found, as well as some moths and a few wasps. 

Appendix iv refers to the meteorolo^cal observ- 
ations regularly taken during the whole four years. 

Much literary skill is exhibited by the author 
m the compilation of this work It is written in a 
popular manner, and Imparts valuable information in 
an Interesting and pleasing wav 

It is a book that will certainly take its place among 
other standard works on the Arctic regions. 

An ncellent map of the regions explored will be 
found in a pocket at the end of the second volume 


AN /Af PORTA NT ARCHjEO LOGICAL 
DISCOVERY IN EGYPT, 

most important archMlaglcal event reported 
^ from Egypt during the last excavation season 
(1903^) is the discovery by Prof Neville, of the Uni- 
vttmy of Geneva, and Mr H Hall, of the British 
Museum^ of the most ancient temple at Thebes The 
excdVatkins were carried on by Messrs, Naville and Hall 
Oit JMlfilt of the Egypt Exploration Fundi, which is to 
be WA^ratUlitetl on having made this igiportant dis- 
covert^ The services which have beea rendered by the 
Eg^t Eit^loratloo Fund t<r Egyptological science since 
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Its foundation, some twen^ years ago, have Indeed 
been innumerable. 

One of the most important tivorks carried out 
fa^ the fund was Prof Naville 's, complete excava- 
tion of the great temple of Deir el-Bahari, in 
the western hills of Thebes The excavation 
came to an end in 1899, after the main temple had been 
entirely cleared and the necessary works of conserv- 
ation and restoration had been carried out, but before 
the environs of the temple had been completely explored r 
To the south of the temple lay a wilderness of rubbish 
heaps, which might conceal a necropolis or even another 
temple, placed! between the great shrine built by Queen 
Hatshepsut and the southern horn of the cirque or cliffs 
which rise behind and around Dcir el-Bahan. Means 
for further excavation failed, however, and the explor- 
ation of the unexcavated tract to the south of the temple 
was postponed until the present season, when Prof. 
Naville again took up the spade and very soon dis- 
covered thnt underneath the heaps of rubbish (Fig. i) 
lay the not inconsiderable remains of a smaller temple, 
of high .ircha^ologicnl importance on account of its age. 



Fig 1 — Excavitora St work on ihe Moundi, 


It is the funerary temple or mortuary chapel of the most 
distinguished monarch of the eleventh dynasty, 
Nebkherurd Mentuhetep, who reigned about 2,500 b c , 
according to the beri authorities A temple of this date 
IS a great rarity 10 Egypt. Remame of even oloer ones 
(of the same funerary character) have been found by the 
German excavators, Messrs, Borchardt and Schafer, at 
Abusir, near Cairo, these belong to the fifth dynasty 
and are at least five hundred, years older than Prof. 
Naville’s new temple, they are most ancient temple 
remains in Egypt. The new temple, however, comes 
next to them in age, and if it is surpassed by them in 
peculiarities of architecture, it appears to fully equal 
them in general architectural ifi teres t and to surpass 
them in the point of artistic interest and importance, 
since It has added considerably to our knowledge of the 
history of Egyptian art 

The artistic triumphs of the Old Empire are well 
known, but our knowledge of the condition of art at 
the beginning of the Middle Empire under the eleventh 
dynasty was, until the present discovery, scanty Ike 
Iptieral impression has beeh fkat the work of the 
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eleventh dyAaety was rou^h and criide in style- The 
dtseov^ in the new temple at Deir cl-Bohan of hun- 
dreds of of coloured relief sculptures of the 

ojeventh dynasty compels us to modify this impressionp 
andVa see from thein that, side by side with the some- 
what crude and awkward productions hitherto con- 
sidered characteristic of this dynasty, work of the 
highest excellence wos also turned out This is an im- 
portant result, and it is by no means improbable that 
this improved artistic style Is the work of a sculptor 
who, we know, lived in the reign of Nchkherur^, 
Mertisen by name, and his school 
These reliefs originally formed part of the decoration 
of the i^qlls of the main pillared hall of NebkherurS’s 
temple This hall, only a part of which has as yet been 
uncovered, stands upon an artificially squared platfomi 
of rock, immediately to the south of the Hathor shrme 
of the great temple of Deir cUBahan, and separated 
from It by a small open court about sixty feet across 
The platform is about fifteen feet high Its sides 
were masked by a magnificent wall of finely-squared 
and fitted limestone blocks, built in bonded courses of 



Fig b — The Granile Thrcehold end PilUred HaU 


broad aild^ narrow blocks alternaLely, one above the 
other, as may be seep from the photograph In the ex- 
trcnie %Outh-west corner of the court this w'all is perfect 
It IS without doubt one of fhc finest specimens of 
Egyptian masonry yet brought to light Entrance to 
the mam hall on the platform was gained, as in the 
great temple^ by means of an inclined ramp, which led 
up to an entrance gate, no doubt, like that of the mam 
temple, a trilithon of red granite, the threshold of 
finely-polished red granite still remains m sttu (Fig 2) 
The socket in which the door turned (in the usual 
ancient manner before the invention of the hinge) is 
clearly seen, 'and also the small side run, or channel, 
by which the door could be bodily removed from the 
socltef^and replaced when necessary 
To the north ol the ramp a colonnade of small, square 
sandstone pillars has been discovered, placed on a stone 
pavement Immedintelv before and below the platform 
It can hardly be doubted that a second similar colon- 
nade originally cxist^Lto the south of the ramp. 
Thus we hav^ the maiK portion of the temple, consist- 
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idg of a pillared, or hypostylq/'vhall of octagonal 
pillars placed on a platfprm pf roi^, approached by an 
Inchned ramp, flanked by colonnades on the lower 
ground level. It will be poficed by all who have visited 
Deir el-Bahan that, so rjSrr as platform, ramp, and 
colonnades are concernech this imprecisely Che arrange- 
ment of the great temple of Queen Hatshepset, or 
Hatasu, to the north llus opens pp a new field of 
possibilities ,The cunous plan of the^reat temple has 
puzzled archsologists and architects from Wilkinson's 
time to the present day Whence this curious arrdnge- 
mpiit of platforms, inclined planes, and colonnades^ so 
totally unlike an> thing else in Egypt Various theories 
have been propounded, but it is only now that the solu- 
tion has been found, owing to the discovery of the 
temple of Nebkh&rura Colonnades, platforms, and 
ramps are then a feature of the older temple-architec- 
ture of Egypt, they were, at the time of the eighteenth 
dynasty, when the great temple of Hatshepset waa 
built, old-fashioncd, archaic, but it is evident that the 
great temple is, as far as its mam arrangements are 
concerned, a mere enlarged copy of the thousand-year 
older temple at its side, it is simply a "magnificent 
archaism ** 

When it was built the older and smaller temple waa 
stiiJ used as a temple, apparently, and both exrst^ Side 
by side for some time , this is shown by the fact 
the later temple is not placed in the centre of the ctrque, 
but IS crammed up against the northern clifT-face; 
it could not be placed in the exact centre becanse the 
southern portion of the space at Deir el-Bahari was 
already occupied by the older temple It was built 
roughly parallel to the older temple; it is oriented 34® 

S of E (Lockycr, “ Dawn of Astronomy," p 212), and 
this must be more or less the orientation of Nebkhe- 
rura’s temple also This fact is of interest, as the ques- 
tion might be mooted whether the orientation of the 
main temple is also an archaism, imitated from chat of 
Nebkhcrura's temple (n l 2500), or not Sir Norman 
Lockyer has already postulated (" Dawn of Astro- 
nomy," p 218) the existence in the western hills of 
Thebes of .1 temple of Hathor older than the shrine of 
the goddesk. at Deir cl-Bahan, " built to observe the 
rising of the* star [Hathor-Sothis, 1 e Sinus] at a time 
perhaps somewhat later than that given by Blot (32^5 
n c ) " Ntbkherurft’s date is about 2500 b.c , but we 
have as yet no proof that in his funerary temple the 
reverence paid to his spirit was conjoined with a worship 
of Hathor We may find this proof in the course Of the 
further excavations, or the older temple Of Hathor may 
have existed further to the southward, perh^a on tha 
site of the present liltle temple dedicated to Hathor of 
the Waste at Deir el-Medina. which was onginally 
founded in the reign of Amenhetep III , DC 1450 
Certain it is that the worship of Hathor in the western 
hills IS far older than the time of Amenhetep llj and 
Hatshepset, and the foundation of the oldest temple 
built in her honour at Deir el-Bahari or Deir el-Medtna 
may well go back to very near the date propounded by 
Biot for the first systematic observation of tha fielidCat 
risings of Sothis-HathOr (SinUs) It is (d thM very 
period — ^between 3285 b c and 2400 D c — that bi 
ginnings of the ^Theban Empire and of the Th^^jyn 
temples must be placed To the xtudent of tha' adtro^ 
floniilcal orientation of Egyptian temples the iieW^;^sp 
covery will, therefore, be of the highest interest t ' ^ - 

Among th6 large number of smaller ob)«ta| 
covered, in the course of -the excavations, tha^o^inj^ 
ceresting will probably prove to be the seri^^ &f 
€X'‘Votos of devotees of Hathor, found in 
tween the two temples These consist of MABSEpwa^ 
(the sacred animal Of the gq4dess)^ and 
in earthenware and blpe ^lence, vodve ey^s ana earn 
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in bronze ^4* faUMtobi 4 it 0 ken blue vases with repre- 
sentations ^of the holy cbw' emblazoned with stars, &c 
These votive offering^, whic^h nearly all date to the 
eighteenth dynaatyp were undoubtedly originally de- 
voted in the Hathor shrllie of the great temple, and 
when the shrine became too, full were thrown down by 
the sacristans into thd space between the two temples, 
which thus became a dust-heap, And from this dust- 
heap many Interesting objects have been recovered, in- 
cluding a copfler chisel with hardened edge, whiiK 
should be of special interest to metallurgists, and speci- 
mens of palm-fruit, nuts, reeds, and shells, dating to 
about 1500 B.c One of the most remarkable objects 
found is a perfect three-cornered loaf of unleavened 
bread, of the same date All these smaller objects, to- 
gether with a number of specimens of the eleventh 
dynasty reliefs already described, will, we understand, 
be exhibited at the annual exhibition of the Egypt Ex- 

S loration Fund at University College, Gower Street, in - 
uly next. 

Subscriptions for the work of the Egypt Exploration 
Fund are much needed, and should be sent to the 
Secretary, Great Russell Street, W C. Wc are in- 
debted to Mr Hall for the photographs here published 


A MEEiiNG of members of council of the Soutli African 
Association for the Advancement ol Science jivbe held at 
Johannesburg on May 19, Mr T* Reunatt presiding. I'be 
chairman reported that he had teen In ■communfcation with 
the German, French, Austrian, and Itafian Consuls^ and 
was hopeful of the cooperation of these gentlemen In con- 
nection With the visit of Continental delegates to South 
Africa with the Dntjsh Association next year Dr F^akt'S, 
referring to the impending departure of Mr Reunert for 
England, mentioned that he would represent the South 
African Assotlation at the forthcoming Cambridge meeting 
of the British Association 

The Antarctic ships Discovery and Mornmg have sailed 
from Lyttelton for Plymouth 

The Institution of Electrical Engineers visited Colchester 
on baturday on the ocinsjon of the formal reception and 
unveiling of an historical picture presented by the institution 
to the town of Colchester in Lommemoration of the 
tercentenary of Dr William Gilbert, the “ father of 
electrical science," who was born in Lolihester 

In connection with the St Louis Exposition, an Inter- 
national Electrical Congress has been arranged from 
September la to 17 It will be divided into eight sections, 
for which the following have been appointed ihalrmen and 
secretaries respectively — ^A, general theory. Prof E L 
Nichols, Prof H T Barnes ; B, general applications, Prof 
C P. Stcinmetz, Prof Samuel Sheldon , C, electro- 

chemistry, Prof H S Carhart. Mr Carl Henng , D, electric 
power transmission, Mr C P Scott, Dr Louis Bell ; 
E, electric light and distribution, Mr J W Lieb, jun , Mr. 
Gano S Dunn, F, eleiiric transportation. Dr Louis 
Duncan. Mr A H Armstrong, G, electric communication, 
Mr F W Jones, Mr B Gheiardi, H, elcctrOtherapeutica, 
Dr W J Morton, Mr W J Jenks It is at present in- 
tended to limit the number of papers to 150, and the trans- 
actions are expected to nil three octavo volumes Mr 
Elihu 1 homson is president, ,xnd Dr A E Kennelly, of 
Harvard University, general secretary of the congress 

1 HF annual general meeting of the Ruy Society was held 
on June 9, Lord Avebury, piesuli'Tit, being in tho chair 
The report announced the attainment of the society's sixtieth 
year, the death of two vice-presidenls, Dr C H Gatty, 
F R S , and Mr R McLachlan, F R S , the completion of 
Newstead's " British Coiiidm " and of Michael's " British 
lyroglyphidiE " Ihe volumes to be issued during this 
year and next were stated to be — Vol i of the " British 
Desmidiacem, ” by Mr W West and Prof G. S West, 
vol u of the " British Tumcata," by the late^J-oshua Alder 
and the late Albany Hancock; vol 1 of the " Britialf Fresh- 
water RhiZOpoda and Heliozoa, " by James Cash, and vol. 
li of the " Desmidiace»e " The oflicers and council elected 
for the ensuing year were — President, Lord Avebur'y, 

F R S ; vlca-presidents. Dr. R Braithwaite, Mr A. «/ 
Michael, and Lord Walsingham, F R S , treasurer, Dr 
DuCane Godman, F R S , and Secretary, Mr John 
Hopklnson 

The use chat is being made mf wireless telegraphy In 
connection with the w,ir is shown by the following extract 
from a private Letter received from the Timer' operator at 
Wei-hai-wri, and published in Wednesday's issue — " All 
Dntrsh warships, from the third-class cruisers up, are 
equipped with Marconi, about twenty-four in all ; nearly all 
(he Japs have wireless equipment . the Russian ships are 
ethnography— Museu Goeldi — at I quipped, and several German yi^sel 9 One or another of^ 

^them can be heard any time, ^1^ or night The Japs are 


NOTES. 

The achievements of the Japanese In the war are causing 
Increased attention to be given to the influence of brain- 
power on history National enlightenment, and the 
scientific spirit which welcomes every increase of 
knowledge, are the two chief factors of progress in these 
days, and the Japanese successes have shown the power of 
both these attributes An important article in the Neue 
Freie Presse of Vienna lays emphasis upon the use which 
Japan has made of its brain-power, and the following 
extract from a summary published in Monday’s Times shows 
how the prediction made by Sir Norman Lockyer in his 
address to the British Association last year is being 
fulfilled — Japan has adopted modern civilisation with 
soul and body She has not merely copied those externals 
of modernity which mb an uncivilised people of originalitv 
without giving any real value in exchange, but she has 
BBBiniilated eagerly the ideas of modern culture Modern 
are her schools, in which the children of all creeds are 
taught morals, but not religion, in order to avoid all 
ecclesiastical intolerance Modern is her view that priests 
should refrain from political struggles, and should reserve 
themselves for the leading place in pious exercises Modem 
IS her wish, despite many a hard rub during the time of 
transition, to respect without prejudice all free-minded 
cntibism of public affairs and not to crush opposition by 
brute force, or, worse still, to intimidate it by a system of 
crafty calumny Modern also are her sincere respect for 
freedom of research, her joy in a conception of the universe 
which makes intelligence, not superstition, the regulating 
power ol human acts, and greets with gladness every new 
diewvei^ and every new thought; and modern is af policy 
which jnettes minds to development instead of fettdting 
ih^, which favours instead, of suppressigg the sheer delight 
irt material productfoit •* 

11 - ' 

* A oOnversazionb of the Institutioa of Electrical Engineers 
will be at the Natural History Museum on the evening 
Ql.fuef^v June aft. 

!■ announced of Dr. Max KaeCh, officer in 
geoloffical collactlom of the National rnuieum 
IWnMl. hlitoty and ethnoeraohy— th< Muieu Goeldi — at 
Para, BcaiU. 
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particularly numeroui, and we are at it alt the time. We 
lau^h at thM, (of we have struck lonie good points in 
tuning, whl^^ acttte them very nicely. On the boat, when 
receiving our ■tufl’, two of the four wlrei'are gimind^ 
directly, which giVos best results. Any resiltance between 
those wire# and the ground weaRane the signals If we 
want to hear the Japs call, disconnecting ground wire 
entirely from syntoniser of the receiver brings them in 
strong, while with the ground wire on, as in receiving our 
stuff, the Japs come very faintly On the shore station it 
IB different Three wires are best in receiving up to 100 
miles, with the other two wires free, at which time the 
Japs come in weakest By grounding the other two wires 
the Japs come in very strong and our stuff weakest Above 
100 miles our stuff comes best with two wires grounded 
directly. That, of course, allows others to come in, but they 
are not strong enough to prevent my reading through So 
far, that tuning is best, and certainly gives very satisfactory 
results " 

A Rbutbr message from New York states that Mr 
Marconi's effort to supply news daily on board the Cunard 
liner Campania, has been entirely successful The daiU 
news bulletin was issued to the passengers at breakfast 
The Campania hod not long started when news was re- 
ceived from the Seaforth station, and later In the evening 
from Poldhu, Touch was kept with the latter station 
until a distance of 3*100 miles had been reached on June 0 
At a a m on that date communication was established with 
Cipe Breton, 3000 miles distant, and was maintained until 
the end of the trip On June 8 Cape Cod station, io*^o 
miles distant, was picked up. Cape Breton and Poldhu being 
also in communication with the ship On the following 
day news bulletins were received from the American stations 
Communication was begun with Nantucket at i p m on 
June 10, news being received from that place as well as 
from Cape Breton and Cape Cod In addition to the shore 
stations, communication was established with the Etrufioi 
and the Aurama The hucama exchanged news with the 
Campania, and a number of private messages were sent at 
intervals, Touch with both sides of the Atlantic was con- 
tinuous for three days m mid-ocean 

Y|fB learn from the Piorn’cr Mail that, through the 
Initiative of Mr E H Aitken, a zoological society is about 
to be founded in Smd with the object of promoting the study 
of animal life The society will not aim at making collec- 
tions of Its own, but rather ^at improving those already 
existing in the municipal gardens and museum, and turning 
them to the best account for scientific purposes 

At the suggestion of Prof W F Barrett, Royal College 
of Science, Dublin, Mr. P E Belas described in Nature 
of May 13 (p 31) a simple method of showing vortex motion 
by allowing aqueous fluorescein to flow from a capillary 
tube with Its point just below the surface of water In a tall 
cylinder, and then tapping the stand supporting the tube 
Mr Robert E Doran, of Queen's College, Cork, writes 
to direct our attention to the fact that he has performed a 
similar experiment in his demonstrations far the past six 
or aeven years Mr Doran recommends that a bulb be 
blown at one end of a glass tube, and that the open end 
be contracted to slightly less than 1 mm bore The bulb 
and tube are filled completely with a 1 per cent solution 
of common salt to which fluorescein has been added to 
produce a liquid almost free from fluorescence The tube 
is clamped vertically over the centre of a tall cylinder filled 
with water, When the water is at rest the tube Is lowered 
until Its aperture just touches the surface This starts the 
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experiment, and no tappiftf 
graphs showing the vortf;x 

of procedure accompany ^{l. '*44) i ' ' 

In La Nature of May 

gives an interesting accounbV hlpjiqlccwfkM 
meteorographs on two mountains, ip,^Wi^M^£apkaiid'\ One 
set of apparatus, that shown ,ip^ UII f^C^ijnipa^iiyipg illUBtra- 
tion, IS on the Portitjokko, aj afltti^\df'1ff|o metres, 
and has been working satisfactory aiaflp July, JpOB/ with 
the exception of occasional interruptions df^^he anemometer 
owing to hoar-frost The second appardtua u installed on 
the Sahkok, at an altitude of about 1080 metres. The baro- 
graph and thermograph were constructed by M. Richard, 
of Paris, the other instruments were made by Dr Ham- 
berg, with the aid of M Linderoth, clockmaker. In Sweden 
Each set of apparatus weighs looo kilograms, and the 
separate parts had to be conveyed by men and reindeer, 
The clocks go for a year, each " weight " being 300 kilo- 
grams The recording portions of the meteorograph are 
encased in screens of sheet iron, inside which pans of 
calcium chloride are placed The apparatus on the left 
of the diagram 15 the pluviograph Instead of using ink, 



which was found to be unsatisfactory, punctures are made 
every twenty minutes in the papers covering the drums of 
the instruments, and occasionally in the autumn the deposit 
of hoar-frost has to be cleared away by Laplanders The 
great difficulties of the problem have only been overcome 
by Dr Hamberg after persistent and tedious experiments, 
both as to position and methods of registration 

We have received from the secretary of the Meteorological 
I Office an excerpt paper containing some of the prmcipgl 
I meteorological subjects dealt with m Section A of the British 
Association meeting at Southport Among these is a paper 
on the general circulation of the atmosphere, by Dr. H. H* 
Hildebrandsson, being a summary of a report to the Inter- 
national Meteorological Committee (Upsala, 1903), which 
will attract attention. The author points out that whilcj 
thanks to the labours of Maury, Brault and others, the 
system of winds prevailing at the surface of the earth U 
well known, our knowledge of the motions of tha upper 
currenfs gamed from general publications is mostly based 
upon theoretical considerations. Tha late Rev. W. C. 
Ley commenced observations on the upper clouds In ififa, 
and In the following year the author established a senai 
of cloud observations In Sweden with the object of deter- 
mining the movements of the air at different altitudea In 
areas of high and low barometric pressures. These observ- 
ations have been supplemented during recent years by 
periments with balloons and kites. The result pf 
investigations, the author states, will render It aesimry 
to abandon oAce for all the theory hitherto adopted of a» 
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^ W# ,^#i%oiphere between the tropics 

^d,Uke fc the hope that the terms 

^ poly which have hitherto 

cau^ meteorology, will 

diiappw coHM|wi> 4 ftb rt t 7 mel^roiogical science In his 
iif)ptfr(aiit Instance, that In all i^arts 

of th«i te^iwal^ of* Khe northern hemisphere an 

upper ourrwt^frtim w^st^o least prevails in all months of 
the year, while lip* Jthe tropical zone the currents at ail 
heights are almbs^ without exception from east to west 
Another impoffant contribution, by M. L Teisserenc 
de Bort, on barometric depressions at various altitudes, is 
contained in the excerpt above referred to, which corro- 
borates the conclusions arrived at by Dr, Hildebrandsson 

TiiRbe papers on terrestrial magnetism from the reports 
of the U S Coast and Geodetic Survey for 1902 and 1903 
have just been received In a paper on '* Magnetic Observ- 
atories of the United States Coast and Geodetic Survey,” 
Dr L A Bauer and Mr J A. Fleming describe very 
fully the various points which have to be considered in 
determining suitable sites for magnetic observatories, and 
the question whether the elimination of magnetic material 
In the construction of observatories is essential when used 
only for observations of variations and not absolute values 
IS discussed A description of three observatories is given, 
and the paper is illustrated with maps of the selected sites 
and with views of the observatories and of the instruments 
used A paper on ” Magnetic Dip and Intensity Observ- 
ations (January, 1S97, to June 30, 190a),” by Mr D L. 
Hazard, gives full details of the magnetic elements deter- 
mined at 800 stations'^about one-fifth of the total number 
proposed for the general magnetic survey In addition to 
the field observations, the variations of declination and of 
the horizontal Intensity are recorded photographically at 
four observatories, at each of which the absolute values of 
the elements are determined at least once a week Much 
difficulty was found in obtaining concordant results with | 
different dip circles , subsequently an earth-inductor was 
selected as a standard dip instrument In the third paper 
— ” Results of Magnetic Observations made by the Coast 
and Geodetic Survey between July, 1902, and June, 1903 ” 
— Dr L A Bauer describes the method of taking field 
observations, and gives tables of the results and a full de- 
scription of each station used for the observations It is 
evident that every precaution is taken that each station 
may be accurately located at any future date 

Auono our weekly budget of pamphlets, we may refer 
to a copy of the Proceedings of the South London Entom- 
ological and Natural History Society for 1903, and also to 
one of the of the Philadelphia Academy for 

April The latter contains an important paper, by Dr D. B 
Castell, on the cell-lineage and larval development of the 
nudibranch mollusc Fiona marina 

Mr W, E Clarke has favoured us with a copy of a 
paper from the Proceedings of the Royal Physical Socifty 
of Edinburgh (vol xv , part li ) m which he describes, 
under the name of Jtfuj murculiis fad^ensis, a new form of 
house-mouse from the Psrdes Large sue and certain 
peculiarities in colour are the distinctive features of this 
race 

Ths medusas of the Bahamas form the subject of the ffrst 
Issue of a new serial (vol 1,, No i) — the Memoirs 0/ Nofuraf 
« 5 ^dACs^^pubttshad by thq Brooklyn Institute Compared 
with that of the Tortuga Islands, off Florida, the medusa- 
fauna of the Bahaitiaa hae been found tty the author — ^Mr 
A. G, Mnyei^-to be comparatively poor. This It accounted 
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for by the circumstance that the Tortugas stand In ” blue 
water^” whereas the Bahamas are surrounded with shallow 
flats of coral-mud, very sterile In animal life generally 

An important dtscovOpy with regard ^ the breeding of 
the cod IS recorded by Mr T. W Fulton in the Publitafions 
(No 8) of the International CouncU for the Exploration of 
the Sea As a nile, cod spawn from January to June — 
chiefly in March — but some of these fish recently taken on 
a patch of rocky ground in the North Sea lying to the 
north-east of Aberdeen, off the coast of Norway, were found 
to be spawning in September and October, It was already 
known that the herring has a spring and an autumn spawn- 
ing season, and now we have proof that, in one area at any 
rate, the same holds good for the cod An interesting point 
for determination is whether there is any difference between 
the spring and the autumn fry 

Dn C W Andrews, of the British Museum, has recently 
returned from Cairo, where he had been studying the fine 
series of vertebrate remains from the hayum district A 
number of specimens have, we understand, been acquired 
by exchange for the British Museum, while the senes in 
the museum of the Egyptian Geological Survey at Cairo 
has been arranged and developed by Mr Barlow, jun , of 
the formatori's staff at the Natural History Museum, who 
went out some months ago for that purpose Among the 
more important specimens at Cairo is a young skull of 
ArsinoUhertutn aiiteUt exhibiting the cranial sutures, and 
I thus permitting the identiRcation of the bones from which 
the huge front horns arise 

For nearly twenty years Mr F M Webster, of the 
Illinois Natural History Laboratory, has been endeavouring 
to find a means of mitigating the plague of ” buffalo-gnats ” 
(Simufium mvennsium)^ which of lath years have proved so 
disastrous to cattle-owners in the districts bordering tAe 
lower course of the Mississippi The remedy is a simple, 
although somewhat expensive one, namely, to prevent the 
great river from overflowing its banks, for it is in such 
overflows that these noxious little flies breed, and thus over- 
run the country That their ravages are no trifling matter 
may be gathered from the statement that in iB8a a farmer 
in Louisiana lost 3200 head of stock from their attacks 
Wild animals are terribly tormented by these pests, and 
a white-tailed deer has actually been known to rush into 
a blacksmith's forge to obtain relief m the smoke from^their 
^ites 

A PAPER on ” Fertility in Sheep,” by Mr F H, A 
Marshall {Trans Highland and Agnc Soc , Scotland), 
directs the attention of stock breeders to certa^ points of 
practical Interest which are discussed in a recent memoir 
by the author on the cestrous cycle in the sheep, published 
in the Philosophical Transactions, and noticed in Nature of 
September 3, 1903 (vol Ixviii p, 429) The paper concludes 
with suggestions for future investigations on fertility in 
the ewe, 

Mr Thqmas Burleigh has published a second edition of 
Mr. E F Chidell’s ” Africa and National Regeneration " 
(pp. 78) The preface to the new issue occupies more than 
half the pages of the book. 

The list of spectroscopes and spectroscopic accessories 
just issued by Messrs. Adam Hllger, Ltd , is conveniently 
arranged, and supplies useful information concerning a great 
variety of instruments for general work and for special 
purposes Among other interesting apparatus described we 
notlbe film replicas of Rowland's diffraction gratings with 
14^^38 lines per inch, and the Michelson echelon diffraction 
gntlngs with the number of plates ranging from ten to 
forty. 
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A McoND reviled edition of " An Eldmentary (jdo|fraphy 
of IndU, Burma, and Ceylon," by Mr Hanry F* Blanfordp^ 
F R S j has been published by Messrs, Macmillan and Co , 
Ltd The Important changes which have been made In 
Indian geography since the appearance of the first edition of* 
the book have caused the author to re-write several 
portions, and to add new chapters on the North-West 
Frontier Province and on the Laccadive and Maldive 
Islands 

We have received from the Wentworth Publishing Co , 
of Surrey Street, W C , a copy of their new " Seaside and 
Inland ABC Holiday Guide " The book runs to 31X 
pages, and contains concise descriptions of all health and 
pleasure reports and places of interest in the United 
Kingdom Lists of all the golf links throughout the 
kingdom, of all British spas, ,of the principal angling 
stations, and of the coaching centres are also provided 
This useful guide costs one shilling net 1 


AclOK1>ing to a communication of J Knett which appears 
Jn the SitBungsbenchfe (No 11) of the Vienna Academy 
of Sciences, the thermal springs of Karlsbad deposit small 
yellow tabular crystals of barium sulphate which are dis- 
tinctly radio-active, and show all the phenomena character- 
istic of the presence of an active element 

' Tiif May number of the Physical Review contains intercut- 
ting papers on “ Potential Phenomena in Vacuum lubes 
louring the Production and Interruption of Electrical Dis- 
charge," by S N Taylor, and “ Observations on the 

Radiation produced in an Alternating Condenser Field," by 
F Sanford 

^ Tub investigation of certain compleT cerium compounds 
by Prof, D Brauner, an account of which appears in the 
current volume, No 30, p 261, of the Zettschnfl fur 
anorgamschc Chemie, throws considerable light on the 
nature 0/ certain cerium compounds which have been the 
subject of discussion ior several decades The red coloured 
salt which separates from the solution obtained by the 
action of water and sulphuric acid on oxide of cerium is 
shown to be the and cerous salt of the complex ceiisulphuric 
acid, and is represented by the formula 
Ce‘''(SO,),Ce‘'‘H iaH ,0 

Perfortly similar compounds, in which the tnvalent cerium 
15 replaced by lanthanum, neodymium and praseodymium, 
have also been obtained 


Some interesting facts relating to the influence of the 
application of potash salts on the agricultural production 
of Prussia are contained in a recent address by Dr 
Carl Ochsenius to the Philadelphia Academy of Sciences 
In the consumption of poiash in German agri- 

culture was 60,000 tons, in 1903 it was 150,000 tons 
The following numbers give the yields per hectare in kilo- 
grams of different kinds of produce for the two years in 
question — 


Sunner 

wheat 

Summer 

V2 

Sumincr 

barley 

Oats 

Clover And 
Lucerne 

H*y 

M 77 


1067 

2349 

a27j 

2304 

1023 

198s 

1837 

5250 

4050 


The existence of a urea- forming enzyme has recently been 
demonstrated by Kossel and Dakin (Zeif ^hyjiol Cfiem , 
xli , 321, Ac) The enzyme occurs principally in the liver, 
but is also present in tho thymus gland, mucous membrane 
of small intestine, kidney and lymphatic glands. It 
possesses the property of causing the rapid decomposition 
of arginine (l-guanido^-amidovalerlc acid), which is one 
of the end products of tr>ptic digestion, into ornithine 
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(aS-diamldovaleric add) and lirea, The ensynae^ .dnny bd 
roqghly isolated by precipitatioti of pMracts of Hvar with 
alcohol and ether, or with ammdnlucp suJphfttd, and may 
be preserved in the solid form -for* irian^ ijnonthb with |iui 
little change The conversion ot arginine into urea hnd 
ornitlnne illustrates a new type of enzyme reaction The 
enzyitie has been named " argjnase,'" and is the first re- 
presentative of the class of grea-formlng^ enzymes capable 
of being isolated and of acting outside the body. 


OUR ASTRONOMICAL COLUMN. 

Comet 1904 a — A new set of elements and an ephemerJs 
for this comet are published m No 3947 of the Aitro^ 
noviische Nachrtchien by Prof Stromgren These vary but 
slightly from those previously published by Herr Ebert. 
Observations made on May 19 gave correclions of — 41B. 
in R A and s- in declination to the positions, for that 
date, derived from Prof Stromgren 's elements, thereby 
showing the latter to be fairly correct I'Vom this fact IC 
follows that the object which appeared on the Harvard 
photographs of March 11 and 15, which was thought to be 
this comet, must have been some other body, for its position 
is about O'* from the comet’s position on that date as de- 
duicd from tliese elements 

The comet’s orbit is probably parabolic, and is note- 
worthy for its large 
to that of Giacobini 
No 34s) 

Duration 01 the PbRSFio Shower — In a letter to the 
Observatory (June), Mr Denning directs attention to the 
long duration of the annual shower of Perseids He states 
that the shower is certainly active by July 19, and that it 
has not entirely ceased on August 16 , there is bume evidence 
that traces of it have been observed as early as July 7 
and as late as August 25, a period of fifty nights 

Mr Denning also gives a list of radiants for various 
stages of the shower, derived from the collected observ- 
ations made during the period 1877-190^ inLlusive. 

Moonlight will not interfere with the observation of either 
the earlier stages (July 8-icj) or the maximum and latest 
phases (August 6^19) of this year's shuwrr 

Foundation or a New Astrophysual Observatory — 
A letter from Dr. C Nordmann to the Revue ginirale de» 
Sciences (No 10, May 30) describes the aims and equip- 
ment of a new astrophysical observatory which has just 
been built near to Tortosa, in Spain, in latitude 40° 48' N. 
and longitude 1° 47' E of Pans 

'1 he general idea of the work to be prosecuted is to obtain 
information regarding the relations between solar anil 
terrestrial phenomena, relations the existence of which 
has of late years been abundantly confirmed by all workers 
in solar physics 

Iwo magnetic houses have been equipped, the one for 
absolute measures of terrestrial magnetism, the other for 
obtaining records of the regular variations in the elements 
and of the extraordinary disturbances which appear Co 
coincide, in point of time, with solar disturbances 

The observatory is albo to be furnished with an equatorial 
for observing sun-spots, an bvershed photo-spectrobdlo- 
graph, and an instrument for determining the radial veloci- 
ties of solar prominence eruptions 

Another budding has been set apart for meteorological 
observations and the study of atmospheric optics, and 
scismological observations have also been provided for. 

The Total Soiar Eclipse of 1905 — In an article nub- 
lished in the Popular Science Monthly for June, Praf. 
W W Campbell gives an interesting risum^ of what hot 
already been achieved by eclipse expeditions, and indicates 
the present state of our knowledge regarding eclipse pheno- 
mena He then suggests a number of observations which 
might b9 profitably made dunng Che eclipse of May, 1905. 
Amongst these he considers the search for an intra- 
mcrcunal planet to be of prime importance. The observe 
Btlons of Perrlne m 1900 seemed to negative ihtf idea of 
such a planet's existence, but no definite oonclualons could 
be formed owlrg to the Intermittently cloudy stale of the 


perihelion distance, somewhat similar 
^ comet of 1902-3 (the Obrefvalory> 
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Ly ot the, tine whin the photorraphi were taken. Prof, I experimental currei obtained for the variation with time 


Campbell auegesu that cameras similar to those used by 
Perfine shbiild be used in Labrador, Spam, lunis, ahd 
E^ypt He also msIsM ^pon the necessity for settingf up 
coronagraph^ at each bf these widely separated statigns in 
order to determine wjiether or not any real changes take 
place in the corona during the eclipse 

The determination of the corrccc wave-length of the chief 
corona line is also suggested as being of great importance 
Finally, he urges upon observers the vital importance of 
thoroughly testing all their instruments before leaving 
home, and of allowing Lheiii<irlves plenty of time to make 
the final adjustments whilst in the eclipse camp 

Actual Distances between Stahs^By simple trigono- 
metrical calculations, Mr J E Tiore has deduced some 
interesting facts regarding the probable actual distances 
between certain stars the parallaxes of which are known 
with some degree of certainty Thus he has determined 
that Sinus and Procyon are heparated by about half the 
distance between the former star and our own system, 
therefore Sinus as seen from Procyon would appear as 
a star of magnitude —3 08 In the case of n and ^ Cassio- 
peia?, the actual distance between them is probably about 
one-fifteenth their distance from the sun, and their apparent 
brilliancies would therefore be about aa5 times as great as 
they appear to us In the case of double stars, these figures 
become much greater ; for example, if we take 61 Cygni, 
the distance separating the components is about 55 astro- 
nomiial units, and, as they are probably situated at some 
i^,6ba astronomical units from the earth, their apparent 
rightness would be increased about 88 million times, or 
by jg 8 magnitudes, jf seen at the distance which separates 
them Similarly, the brightness of each of the components 
of B Centaun would be increased by 19 7 magnitudes (the 
Objervafory, No. 345) 


THE SUCCESSION OF CHANGES IN RADIO^ 
ACTIVE BODIES^ 

TT has been shown by Rutherford and Soddy that the 
^ radio-activity of the radio-elements is always accom- 
panied by the production of a senes of new substances 
possessing some distinctive physical and chemical proper- 
ties Ihese new substances are not produced simul- 
taneously, but arise in consequence of a succession of 
changes originating in the radio-elements The radio- 
activity of these products is not permanent, but diminishes 
In most cases, according to an exponential law with the 
time Each product has a distinctive rate of decay of 
activity, which has not, so far, been altered by any physical 
or chemical agency 1 he law of decay has been explained 
on the supposstion that the product undergoes change accord- 
ing to the same law as a mono-molecular change in 
chemistry The change occurs in consequence of the ex- 
pulsion of an B or A particle, or both, and the activity of 
a product is thus a measure of its rate of change While 
the products, like the emanations, and UrX, lose their 
activity according to an exponential law, the matter eman- 
ation X, which gives rise to the phenomena of excited 
activity, does not lose its activity according to a simple (aw 
The expeniTients of Miss Brooks and the author, and of 
Curie and Danne, have shown that the decay of the excited 
activity of radium is very complicated, and depends upon 
the time of exposure to the exciting cause, viz the eman- 
ation, The author has shown that the exdred activity pro- 
duced in a body by a short exposure, in the presence of the 
thorium emanation increases at first for a few hours, passes 
through a maximum value, and then decays with the time 
according to an exponential law 

In the paper the curves of decay of excited activity of 
radium and thorium are given for both short and long ex- 
posures to the emanations, and it is shown that the law 
of change of activity with time can be completely explained 
on the theorv that emanation X of thariuin«and radium is 
complex, ana undergoes d series of successive changes 
The mathematical theory of successive changes is given 
lu detail, end a comparison is made of the theoretical and 

Aikarlan Tseiul^ rtsllversd it the Royal SocMty on Msr rg by 
Ptof E, Ruiherlbrd. F R B / » ^ 
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of the excited activity In the case of thorium, two changes 
are found to occur in emanation X. The first change is a 
“ ravless " one, 1 e, the transformation is not accompanied 
by the appearance of a, 3, or 7 rays The second change 
'gives rise to all three kinds of rays 

The decav of activity of emanation X of radium depends 
greatly on whether the a or 3 rays are used as a means of 
measurements The curves obtained by the 3 rays are 
always identical with those obtained by the 7 rays, showing 
that the 3 and 7 rays always occur together and in the 
same proportion The lomphcated decay curves obtained 
for the different types of rays, and for different times of 
exposure can be conipletelv explained on the supposition 
that there are three rapid succeiisive changes in the matter 
deposited by the emanation, vi^ — 

(1) A rapid change, giving rii^^e only to a rays, m which 
half the matter is transfogpied u^about three pylnutes 

(2) A “ rayless " change, m which half Ihe mattet' is 
transformed in twenty-one minutes 

(3) A change giving rise to a, 3 and 7 rays together, m 
which half the matter is transformed in twenty-eight 
minufea ' 

A similar rayless change is shown to occur In t^^ eman- 
ating substance " of Giescl 

The occurrence of a rayless change in the three radio- 
active bodies is of considerable interest Smee the change 
IS not accompanied by rays, it can only be detPited by its 
effect in the change or changes which follow The matter 
of the rayless change is transformed according to the sam€ 
law as the other changes Ihe rayless change may be sup- 
posed to consist either of a rearrangement of the components 
of the atom or a disintegration of the atom, in whuh the 
products of the disintegration are not set in sufficiently 
rapid motion to ionise the gas dr to affect a photographic 
plate The significance of the rayless changes is. discussed, 
and the possibility is pointed out that similar rayless changes 
may occur in ordinary matter, for the ihang'es taking place ^ 
in the radio-active bodies would probably not have beeh 
detected if a part of the atom had not been expelled with 
great velocity 

The radiations from the different active products have 
been examined, and it is shown that the 3 and 7 rays appear 
only in the last rapid change of each of the radio-elements 
Ihe other changes are accompanied by Che emission of a 
particles alone 

Evidence is given that the last rapid change in uranium, 
radium, and thorium, which gives rise to 3 and 7 rays, is 
far more violent and explosive in character than the pre- 
ceding changes. There is some evidence for supposing that, ^ 
in addition to the expelled a and 3 particles, more than one 
substance is produced as a result of the disintegration 

After the three rapid changes have taken place in eman- 
ation X of radium, there remains another product, which 
loses Its activity extremely slowly Madame Curie showed 
that a body, which had been exposed for some time in the 
presente of the radium emanation, always manifested a 
residual activity which did not appreciably diminish in the 
course of six months A similar result has been obtained 
by Giesel Some experiments are described, in which the 
matter of slow decay, deposited on the walls of a glass lube 
containing the emanation, was dissolved in acid The 
active matter was found to emit both a and 3 rays, and 
the latter were present in unusually large proportion Ihe 
activity measur^ by the 3 rays diminished in the course of 
three months, while the activity measured bv the a rays 
was unaltered The active matter ws^ complex, for a part 
which gave out only a rays was removed by placing a 
bismuth plate in the solution The radio-active matter 
dejAsited on the bismuth is closely allied in (.heniical and 
radio-active properties to the active constituent contained 
in the radio-tellurium of Marckwald. The evidence, as a 
whole, 13 strongly in support of the view that the active 
substance present in rad 10- tellurium is a disintegration pro- 
duct bf the radium atom. Since the radium emanation 15 

l A iiaiamanL oftha luiura of the |)irN chaagefi occuirinx in emanation 
^nf radium wss first given In a paper bv Rutherrord and Barn* 
fpAif Mng ^ , Fe^ary). A brief account of ib« theory from which th 
reauUt were deduced has been given in my book *' Radio-aciivliy “ (Cam- 
bridga Univmlly Pieae) Laier, Curie and Danne {Com/twj rmdaut ' 
March leigirived, m a Mimlar way, at the leme contluaioni 
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known to exiit in the atmosphere, the active matter of 
slow dissipation produced from the emanation must be de* 
posited on the surface of all bodies exposed to the open air. 
The radio-activity observed in ordinary materials is thus 
probably, In part, due to a thin surface film of radio-active 
matter deposited from the atmosphere 

A review is g’lven of methods of cdlculation o^ the magni- 
tude of the changes occurring' in the radio-elements It is 
shown that the amount of energ'y liberated in each radio- 
active change, which is accompanied by the emission of 
a particles, is about 100,000 times as great as the energy 
liberated by the union of hydrogen and oxygen to form an 
equal weight of water This energy is, for the most part, 
earned oA in the form of kinetic energy by the a particles 

A description is ^iven of some experiments to ser if the 
a rayl carried a positive charge of electricity, with the view 
of determining experimentally the number of a particles 
projected from one gram of radium per second Not the 
sli^test evidence was obtained that the a rays carried a 
charge at all, although it should readily have been detected 
Since there is no doubt that the a rays are deflected in 
magnetic and electric fields as if they carried a positive 
charge, It seems probable that the a particles must in some 
way gain a positive charge after their expulsion from the 
atom V 

Since, oi\ the disintegration theory, the average life of 
a given quantity of radium cannot be more than n few 
thousand ypbrs, it is necessary to suppose that radium is 
being continuously produced in the earth The simplest 
m^pothesis to make is that radium is a disintegration pro- 
duct of the slowly changing elements uranium, thorium, or 
actinium present in pitchblende It was arranged that Mr 
Soddy should examine whether radium is produced from 
uranium, but the results so far obtained have been negative 

1 have taken solutions of thorium nitrate and the eman- 
ating substance " of Giesel (probably identical with the 
actinium of Debierne) freed from radium by chemical treat- 
ment, and placed them in closed vessels, The amount of 
radiuid present is experimentally determined by drawing 
off the emanation at regular intervals into an electroscope 
A sufficient interval of time has not yet elapsed to settle 
with certainty whether radium is being produced or not, 
but the indications so far obtained are of a promising 
character 


RECENT FUBLJCATJONS JN AGRICULTURAL 
SCIENCE ^ 


"I ’HE United States Department of Agriculture has issued 
the fourth annual instalment of the great work upon 
which Its Division of Soils has embarked, the detailed survey 
of the soils of the whole of the country The area covered 
by the present report is little less than iS.ooo square miles, 
which have been surveyed at a total cost of t2s per square 
mile The work Is being carried on simultaneously in many 
parts of the States , the counties dealt with embrace some 
of the old settled eastern States like New York and New 
Ursey, the Carollnas and Virginia, the rich lands of Ohio, 
Kentucky and Illinois, also the recently settled districts in the 
Dakotas, Texas, Colorado and other areas of deficient rain- 
fall, the Walla Walla wheat area on the Pacific slope, and 
the lately acquired dependency of Porto Rico 
The method adopted follows that of the earlier reports, 
a field party maps the distribution of the soils in each section 
and collects information as to the crops grown and their 
average yields, the conditions of labour and transportation, 
at the same time indicating the suitability of the land for 
new crops and syitems of farming Mechanical analyses of 
each type of soil are made at Washington and are set out 
in the report, occasionatly chemical analyses are included; 
statistics of rainfall and mean temperature are also added 
The whole work Is based upon the facts that different 
types of soil can be recognised and the areas which they 


■ " Field Operadoni of ihe Dlviuon ef Soili, im ~ By MiMod Whilnvy 
Pp. 640 , with s case of maps (Waihtniloa U 5 DcpaiimaBt ef Aarl- 
culiura, 1403 ) 

‘■Mooognjphw Agricole da I^s-CaUls." By M Tnbordaati 
Pp 396. (ParJi Boeidid d'Bpcewi^gtCSeDi pour I’lnduitrle Kationala, 




ha Journal of the Kvfol Afrlcultural SeUaiy of Ediland/' vel Inv 
Fp «ao4-cUaavlli (Lonaoa i Join Murraj^poa.) 
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occupy can be approximately mapped, and that particular 
crops and systems of farming can be associated with thv 
various soil types, so that the agriculture of each area Can 
be directed along the most appropriate lines and its formera 
saved from many unprofitable experiments While the 
volume contains no sinking novelty, it Is full of Interest 
and instruction to the English student of agriculture or 
economics 

M Tribordeau gives an account of the agricultural con- 
dition of the Pas-^le-Calais, dividing it into regions based 
upon geological considerations of the nature of the sub- 
soil A description of each soil is given, generally accom- 
panied by several analyses by M Pagnoul , then follows an 
account of the agriculture, with reports in considerable 
detail of the system pursued on one or more farms of different 
sues in the area 1 he varieties of each crop generally 
grown, the races of live stock, the yield, the conditions of 
labour, even the implements in use on each farm are care- 
fully set out The latter half of the volume deals more 
generally with the agricultural economics of the district, and 
discusses the position both financial and moral of the 
labouring class, the conditions of tenure, the societies and 
other means adopted for the encouragement of agriculture, 
particularly the spread of the movement for credit banks and 
cooperative associations Ihe work is liberally illustrated 
with maps, photographs and diagrams, and presents a 
valuable picture of the present critical condition of agri- 
culture in western Europe 

The current volume of the Journal of the Royal Agri- 
cultural Society, which now appears annually only, is some- 
what more exclusively occupied than usual with the work 
of the society. In addition to the usual prize lists there is 
a general account of the show held at Park Royal last June, 
another article on the machinery exhibited there, and a full* 
discussion of the trials of wind pumping engines conducted 
by the society in 1903 Reports of committees and of the- 
scientific officers of the society also bulk largely, including- 
Dr J A Voelcker's account of the experiments In progresa 
on the farm at Woburn and at the Hills pot-culture 
station Turning to the general articles, the interest that 
IS being manifested in forestry is seen in the two opening* 
papers, in one Mr C E. Curties treats generally of the 
management of British woodlands, and in the other Mr R- 
Anderson deals with the utilisation of home grown timber 
and Its bye products Mr Spencer Pickering describes hl» 
experiments at the Duke of Bedford’s fruit farm at 
Woburn, which he has repeated on a different soil at 
Harpenden, on the 111 effects produced by growing grass: 
round apple trees 

The volume is completed by one or two statistical papers 
and an article by Mr A. D Hall on the manuring of grass 
land, m which he takes the Rothamsted experiments upon 
grass land as his starting point, and then procMs to discuss 
the many other manurtal experiments upon hay or pasture 
which are now In progress in various parts of the country 


MAIDSTONE MEETING OF THE SOUTH- 
EAS TERN UNION OF SCIENTIFIC SOCIETIES^ 
'T'HE ninth annual congress of the South-eastern Union 
of Scientific Societies opened on the evening of June 9, 
when Sir Henry Howorth, the outgoing president, resigneif 
his scat to Mr Henry Rudler, who delivered the annuaP 
address at the Town rlall, Maidstone. 

Mr Rudler alluded to his address as a string 0/ common- 
places, but in it some very important topics were touched 
upon He considered, for instance, the constitution of 
scientific societies, and the matters to be discussed at their 
meetings In these days of great speclalisabon He divided 
the members of such societies as constitute the union into 
those (few In number) who do the work and those (the 
majority) who like to see what is being done. Mr Rudler 
was of opinion that the latter should have their wants 
realised as well as the specialists, for to put it on the lowest 
plane, the societies generaJJv depended upon the financial 
support of those intellectual people who take a generaf 
Interest in the progress of science Without aiding in it 
themselves Mr. Rudler 's advice was to hold sectfonal 
meetings for the speclaliits, where the matters to be 6on^ 
sidered might be as technical as occasion required, and to 
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«rrAAge general meetings where scientific subjects were dealt I 
with in a popular manner The fact had to be remembered* 
^t many of the members came to the meetings after work- 
ing hard all day, and with their brains more or less ex-. 
Jiausted and in nped of recreation- 

Mr. Rudler also dealt with the craze for athleticism, 
which tended to lessin the ranks of the local societies and 
oven of the British Association Itself He said that a party 
-on a field excursion would get more physical benefit than 
a crowd of spectators watching competitions between pro- 
fessional athletes He contended that the taste for sport " 
of to-day was only a part of a large subject, the excessive 
love of pleasure He said that different people had different 
ideas with regard to recreation, but that those who turned 
to natural history were exceptionally wise in their choice. 
Parents, and especially ladies, would, he suggested, do well 
to join a natural history souety, if only as an example for 
the young, and to introduce them to a healthy atmosphere 
Now that nature-study was successfully edging its way into 
our schools, there should be a fine crop of young naturalists 
in the making, and Mr Rudler told the societies not to wait 
for the students to grow up, but to found branches for 
junior members 

After saying a word as to the secondary place that the 
results of the camera and the magic lantern should take in 
papular lectures, Mr Rudler passed on to speak of the 
scientific work done by Maidstone men in the past, and to 
congratulate the town upon its museum 

On the morning of June 10 business was transacted, and 
officers and LOinmittee elected “ For the Photographic 
Record and Survey of Kent," after a report of the work 
of the provisional committee had been read by Mr H 
Snowden Ward, who had acted as organising secretary 

Mr F J Bennett, in a short paper, pointed out that the 
Kentish megaliths, like those in Wiltshire, follow lines 
which run from north to south, and this is also true in the 
case of earthworks and churches A paper on the Lepi- 
doptera of mid-Kent, by Captain Saville G Reid, was taken 
as read, and the meeting concluded with some excellent 
suggestions by Mr. Bennett with regard to the utilisation 
of the twenty-five inch Ordnance maps by farmers On 
these a plan of the drainage, the arrangements for 
which are often completely forgotten, could be entered, 
together with details of the work carried on from 
year to year Mr, Bennett urged that such work should 
be secured by legislation, and the suggestion met with 
cordial approval. On the afternoon of June 10 there were 
two excursions , the first — geological and archsological — 
was to Aylesford, under the leadership of Mr Whitaker 
and Mr W H Benstead. I he second was of a botanical 
and entomological character to the North Downs, under the 
leadership of Prof Boulger, Captain Reid, and Mr Elgar 
In the evening the Mayor and Mayoress (Alderman and 
Mrs Morling) held a reception in the Museum, Art Gallery 
and Technical Schools, which adjoin one another in a very 
convenient way Afterwards the visitors had an opportunity 
of examining the Congress Museum, which consisted of 
specimens sent ^ members of affiliated societies, and 
arranged by Mr Ef. W S wanton There were also on view 
nature-study exhibits from Kent schools to illustrate the 
paper to be read on the following morning. During the 
evening Mr A B Harding read a paper on " Ice Streams 
and Ice Caves," and Mr Paul Matthews described the 
possibilities of an artificial language, and gave an explan- 
ation of that which is known as ’^Esperanto." 

On June 11 the election of officers took place Prof 
Flinders Petrie was elected president, and Dr Abbott, to 
whom the union owes Its origin, ej^changed his office of 
honorary secretary with the Rev R Ashlngton Bullen for 
that of treasurer, which the latter occupied The two 
vacancies on the council were filled with Miss Lawrence, 
of Reigate, and Mr Wilfred Mark Webb 

When the last paper, which was on " The Teaching of 
Nature-study," was read by Mr Wilfred Mark Webb, a 
number of teachers and pupil teachers were present through 
the efforts of the Kent County Education Cpmmittee and 
the local committee of the congress Considerable dis- 
cussion took place afterwards Sir Henry Ho worth sup- 
ported the aim that the pupil should be made to ask why 
and to dnd Out the answer for himself, and dwelt for some 
time on the advisability of studying animals in capjtivlty. 
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Prof Boulger thought that nature-study should, in the 
case of young children, be correlated with poetry. Mr 
Tutt pointed out the difficulties that occur in town schools, 
and urged the claims of more formal work than had been 
outlined, which savoured somewhat of science teaching 
Mr J B Groom, of St Paul’s Schools, Maidstone,, who 
has made a speciality of rambles, begged the young 
teachers present to follow infnritiiil lines rather than those 
advocated by Mr futt 

The number of sot now affiliated is forty-three, with 
upwards of five thousand members, while the funds of the 
union are in a satisfactory condition, and an invitation has 
been accepted to visit Reigate during 1905 


EDUCATIONAL CONFERENCE AT THE 
HORTICULTURAL EX limn ION 

^N June 7 a conference was held at the Royal Botanic 
^ Gardens, Regent’s Park, in connection with the 
educational section of the Horticultural Kxliibition, which 
was open during the whole of last week 

Sir William J Collins, chairman of the Education Com- 
mittee of the London County Council, and president of (he 
section, took the chair, and Mr F W Verney read a paper 
on " Allotment Gardens and Working Men " In the course 
of this a good deal of stress was laid upon the n^ad for 
teaching which would prepare country boys to work on 
the land, and a scheme for their education was mapped out 
It seems to be generally recognised that>if a boy is evef 
to do much good on a farm he must become acquainted 
with Its working at an early age, and the compromise de- 
sired by Mr Verney that a boy should be allowed to do 
some practical work on a farm before his school days are 
over would not only satisfy practical requirements, -but 
would also probably keep the pupils under the influence of the 
schoolmaster for a longer period than is at present the case 
Miss Lilian Clark afterwards read a paper upon " Direct 
Methods of Studying Nature," such as are employed at the 
James Allen School for Girls, Dulwich Ihe papers which 
Mias Clark has read in the past at various science con- 
ferences have made ua familiar with her work in garden 
and classroom, where real plants and not books are studied 
It IS interesting to be able to chronicle that a special room, 
which 15 a combination of laboratory and greenhouse, has 
been built as an aid to the experiments and observations 
which she directs 

Later in the morning Sir George Kekewith, who is 
president of the School Nature Study Union, gave an 
address on " Nature-study and its Cognate Educational 
Subjects " He made a special point of nature-study as a 
part of general education, saying that he would like to see 
it taught in every school In this country The kind of 
training outlined was that now generally recognised 
as being really nature-study, and as Sir George Kekewich 
IS one of those who think that the work, to be done properly, 
should be earned on out of doors, he spoke of the great 
difficulties which miist exist In the case of most town 
schools These difficulties would be all the greater if 
teachers felt, as Sir George Kekewich seems to do, that to 
keep animals in captivity (Sir George afterwards excepted 
canaries) is calculated to teach cruelty 

In the discussion the speakers were practically unanimous 
in disagreeing with the contention last alluded to Mr, 
Hedger Wallace (honorary secretary of the section), Miss 
Kate Hall, and Miss Von Wyss were among those who 
thought that many animals could be properly studied 
" under control " The present writer expressed his opinion 
that as children see plenty of cruHty In their everyday life, 
it would be advisable to teach them kindness by keeping 
pets, and that if this were not done in nature-study, a great 
power for good would be thrown away 

Sir William Collins summed up nature-study , he said 
that it was not a new subject, though its recognition and 
the enfhusiasm for It were new, and he emphasised the fact 
alluded to by Sir George Kekewich that it was not science 
tcwhing 

^-The opinion expressed by ^ir George Kekewich that 
nature-study would not Iptay ]^he rurpl exodus, and that Its 
far-reaching effects would not be felt until other means 
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had been taken to stem the tide of emigration into towne, 
was not endorsed by the Rev. Claud Hinscliffj who, from 
ei^penence in Derbyshire, had come to a different 
ddncluaion ' > 

Mr }, Weathers, instructor In horticulture to the Mlddle- 
seK County Council, read a paper on ** Horticultural Teach- 
ing among Adults " His remarks referred mainly to the 
practical side, though in touching upon laboratory work 
he sold that he believed in practice and theory after- 
wards Mr Weathers also considered the question of 
ollottnents, and in the discussion which followed, Earl 
Carrington tellingly described from hif own experience the 
advantages derived from small holdings by the tenants, by 
the landlords, and by the country at large. Mr. J. Martin 
White thought that a little theory was iiometimes good to 
begin upon, and he pointed out the need for more attention 
to be paid in general to methods of cutting and keeping 
flowers for decorative purposes 

Mr E Caesar, headmaster of Hale School, Farnham, 
duthned m a paper “ On School Gardens '* the scheme of 
the Surrey County Council, and the work which had re- 
sulted in his own school holding premier plaie for four 
years running 

The last piiprr on “ School Naturc-^tucly, ” was by Miss 
Violet Jame^, of Heidelberg College, haling Mias James 
has tested the value of nature work, and not only has she 
dmovered its powers for good but has recognised the 
opportunities that exist for evil if the teacher pursues wrong 
lines Wilfred Mark Wfbu 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford — In convocation on June a the honorary degree 
of M A was conferred on Mr F A Bellamy, first assistant 
at the uni>erRitv observatory 

Junior Suentific Club — Ihe ninth Robert Boyle lecture 
was delivered on June 3 by Prof J J Thomson, F R S , 
' Ain the subject of “ J he Structure of the Atom ** On June 
• |0 Dr G Mdnn, New College, read a paper on ** The 
‘Importance of Salts in our Economy ” 

Cambhuxiu — In the mathematical tripos, part i , the 
senior wrangler is Mr A S, Eddington, Trinity The 
second place is taken by Mr G R Blanco-White, Trinity, 
and the third by Mr F J M Stratton, Cams 


Prop J W Gregory, F R S , professor of geology !n the 
VJnlversity of Melbourne, has been appointed to the chair of 
geologv In the University of Glasgow 


Among recent appointments to professarsblps in Amaficw 
collegen annpufiCira in Science are the following* — ^ProL 
C. Baskervllie, of l£ha University of North CAroLina^ to be 
professor of chemistry in the College of the City of Naw 
York. At Cornell University, Mr D. S fClmbsll to be 
Sibley professor of mechanic arts, in charge of the Sibley 
shops Dr. R Burton-Opltz to be adjunct professor of 
physiology in Columbia University, with a seat In ihe 
faculty of pure science At the University of Nebraska, mr. 
G E Condra to be professor of geology, and Mr H. S. 
Evans to be an adjunct professor of electrical engineering. 

In the thirtieth general assembly of Iowa, it Is elated 
by 5 cieHcs« an appropriation of lo.oool was made for erect- 
ing either the first of a new senes of engineering buddings 
or the Wing of a single large engineering hall at the State 
University at Iowa City An additional appropriation was 
made for constructing a dam in the Iowa River which will 
yield on the overage more than three hundred horse-power 
This power will be used for lighting and ventilating the 
university buildings, besides supplying power to the various 
engineering shops and laboratories An additional loool 
was appropriated for the better equipment of the bacterio- 
logiLal laboratory Ground will at once be broken for a 
new museum building to co<^t about 35,000! The present 
natural sLipnee budding, roinpleted in 1885 nc a cost of 
Qooo! I will be moved bodily to a new site to make room 
for the proposed structure The total Income of the uni- 
versity for the next biennium will exceed 192,000! , about 
one-third of which must be used for budding 

liir Education Committee of the Essex County Council 
has decided to continue, during the course of the present 
summer, the Saturday afternoon demonstrations on field 
botany and other branches of natui e-stud) which have 
proved highly successful in previous years Two rambles 
will be held each Saturday during the remainder of June 
and throughout July While thc'se demonstrations are 
organised exclusively for school leathers, thc\ are not in- 
tended only for those who have already studied botany , 
an> teacher is eligible who takes an interest in general 
natural history The same committee has decided to hold 
a holiday course in the principles and practice of horti- 
culture at the biological labDraCories and garden at Chelms- 
ford for two Weeks beginning on August 8 The object 
of the holiday course is to assist Essex teachers to gam a 
knowledge of the gardening operations necessary for the 
successful working of school gardens The Essex Educa- 
tion Committee will defray travelling expenses once to and 
from Chelmsford, and will, in suitable cases, make a special 
allowance of 12s 6d per week towards the maintenance 
of teachers fulfilling the necessary conditions 


The following honorary degrees were conferred bv Dublin 
'University on June I r —Doctors in Science, Prof J Dewar, 
J H van ’t Hoff, Prof Felix Klein, Major Ronald 
C B , Mr J J H Teall, F R S , and Prof W H 
"{Yidm^son 

■Dr T Martin Lowry has been appointed lecturer in 
science at the Westminster Training College Dr Lowry 
will have charge of the whole of the science work of the 
college, and will also supervise the scientific instruction at 
the Southlands Training College 


Mr R Blair, secretary in respect of technical instruc 
tion for th*- Department of Agriculture and Technica 
Instruction m Irerand, has been appointed executive officei 
for the. perfornfdTice of duties in connection with thi 
admii^fratitki of the Education Acts by the London Educa 
tion Coipmittee. 1 

Mr John D IkocKSrELLER has, says Science, given t< 
the Case Schoof Applied Science ^0,000/ to be used foi 
building and equipping laboratories for physics and mining 
engineering Yale University will receive as residuarj 
legatee more than qo,oooI From the estate of the late Mr 
W. B Ross, of New York City The wiiJ of the iate Prof 
Maxwell Sommerville provides 4000! for the preservatioi 
and care of the collection of engraved gems and ethno 
logical collections given, by him to the University o 
Pennsylvania some jears 'ago 


NO. I«e7, ybi.. 70] 


The annual report of the council of the Citv and Guilds 
of London Institute for the year 1903 is a graiifving record 
of continued progress Ihc high standard of the work at 
the Central Technical College, at the college in Finsbury, 
as well as at the other special schools in different parts of 
London subsidised by the iniiCitute, has been well main- 
tained From (he report of the examiners m the depart- 
ment of technology, it would seem that there i« a 
decided improvement in the genera] charm ter of the work 
presented, both in the written answers and the practical 
exercises, the most evident faults lU the written parts of 
the examinations being due to the candidates' imperfect 
knowledge gf the elements of physical science and of draw- 
ing, and to their inability to express their ideas in written 
language. It is certain that no great improvement in the 
intellectual character of the answers can be looked for until 
the teaching in elementary schools is made rriore praLtical,. 
and further attention is given to training in drawing and 
scientific method and English composition The large per^ 
centage of failures in all the preliminary examinations la 
an Indication of the unprepared condition of the candidates 
on commencing their technological instruction What the 
examiners in paper manufacture say is applicable to other 
subjects “ Without a previous attainment to a fair 
standard of mental (raining Jt is Impossible either that a 
student can do justice to the technology of the subject, or 
have a ready habit of reducing h*s knowledge to expresaioti.'* 
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|| IS to be hope4' that the new code for the regulation of 

e bllc elementary schools recently Uaued by the Board of 
tucat}on, containing as it does a much broader and more 
dclenlMScally planned curriculum, will remedy this defect, 
which has for many years hampered technical education In 
this country It should be added that the report contains 
the Inaugural address to the students of the Central 
Technical College, by Sir Guilford MoLesworth, and also 
the address of Sir William White at the distribution of 
diplomas, &c., to the students of the institute’s colleges and 
schools 

A CONFERENCE of headmasters and headmistresses, of 
representatives of midland educational authorities, and 
others interested in secondary education was held on March 
19 last under the auspices of the University of Birmingham 
and the City of Birmingham Education Committee ihe 
speeches delivered on this occasion have now been published 
in pamphlet form Ihe conference discussed two subjects 
at separate sessions At the first meeting attention was 
directed to the training of secondary teachers — to what 
extent it is to be carried out (a) in training colleges, (b) 
in the schoolii themselves, and how far such training must 
depend on Government aid The subject for the second 
session was the relative weight to be given to the humanities 
and to science in the various stages of secondary education 
The remarks of some speakers in the discussion on the 
training of teachers for secondary schools showed that the 
belief in the necessity for training is not yet universal, 
though much more common than a few years ago The 
headmaster of Shrewsbury, criticising the oft-repeated con- 
tention that the chief business of the secondary school is 
to tram character, appropriately said — Is the day-school 
teacher — the seiLondary school teacher, I mean — to devote 
himself wholly to the formation of character, while at the 
same time England is falling into the rear in the matter 
of commerce and in scientific methods? We may con- 
centrate our efTorts on the formation of character until we 
forget how much more we have to do ” The discussion on 
the relative importance of the humanities and of science was 
Instructive as demonstrating the wide divergence of opinion 
which exists on most educational problems Men of science 
will be disposed to agree with Sir Oliver Lodge, who 
said — "I ao not much care what is taught so long as it 
IS taught well, and so long as the pupils learn what le 
. I do not believe In having schools where boys 
an aptitude for science shall learn nothing else, and 
schools where boys who have an aptitude for letters shall 
have nothing but a literary education " A complete educa- 
tion recognises the claims both of scientific and literary 
studies, and gives to each of these branches of knowledge 
its proper place 
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SOCIETIES AND ACADEMIES. 

London 

Royal Society, April 28.— "On the Changes of Thermo- 
electric Power Produced by Magnetisation, and their Re- 
lation to Magnetic Strains " By Shelford Bldwoll, F R S 
The experiments described were undertaken with the view 
of investigating an apparent correspondence to which the 
author directed attention in an article published October, 
190a (" Ency. Brit.," art Magnetism), between the effects 
of magnetisation upon thermoelectric quality and upon 
dimcnalons Reference is made to the work of W. Thom- 
son, Ewing, Chassagny, Houllevigue, and Rhoads 
Although some of the results previously recorded appear to 
be erroneous, It is shown that, at least for iron and nickel, 
there is an intimate relation between the two phenomena 
In the case of iron, the relation is not disclosed unless 
aJlowanca la made for the effect of the purely mechanical 
compression due to magnetisation. The author pointed out 
In 1888 (Phil. Tranj , vol. clxxix A, p ai6)^hat a magnet- 
ised Iron bar must be subject to a compressive stress, the 
Consequent contraction being expressed as a fraction of the 
OTginal len^ by the ratio of the lifting power or " tractive 
TOroe " to Young’s modulus The tractive force was calcu- 
Uted In Mt oifller paper (Pros. Roy. Soc., vol. xlvll p 486). 
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If a transverse cut Is made In a longitudinally magnetised 
bar, the magnetic force inside the gap is B = H + 4ir4 Qhe 
portion of the bar being fixed, the force acting upon tne 
face of, the other portion is less than B by avl, the part 'due 
to the face itself, thus the attractive force per unit 
area = (B — 2irl)I =2irI”+HI For permanent magnets, 
when 11=0, and for the special case in which each half 
of the bar is surrounded by a tightly fitting coil, when the 
term H’/8 t must be added for the mutual action of the 
coils, this expression becomes B”/8ir, which is Bometimes 
said to represent “ Maxwell’s stress," The stress between 
any two portions of a magnetised bar divided by an 
imaginary transverse plane iss sustained by the Inter* 
molecular springs, whatever their physical nature may be, 
to which the elasticity of the metal is due Taking Young's 
modulus in grams per sq cm as 2X10“, the extrinsic 
contraction due to magnetisation, expressed as lo-millionths 
of length, IS (2irP-|-llI)/200g Curves were plotted show*- 
ing change of Eliermoeiectnc power and ihange of length 
in relation to If, and it was found that, if the latter were 
" corrected " for mechanical stress and the scale of 
ordinates suitably chosen, the two curves were almost 
coincident , without such correction there was no corre- 
spondence The change of thermoelectric power due to 
magnetisation is therefore proportional to the " corrected '** 
elongation, but the factor of proportionality differs for 
different specimens and for different physical conditions of 
the same specimen It is shown in the paper that the two 
phenomena are analogously affected by tensile stress and 
by annealing 

For nickel it appeared, contrary to the accepted view, 
that the direction of the thermoelectric force was the same 
as in iron — from unmagnetised to magnetised through hoL 
— whereas the " corrected " change of length is opposite in 
the two metals, iron being extended, nickel contracted . 
But the curves for change of length and for change nCi 
thermoelectric power were, when one of them was invertei^r 
almost exactly coincident, although no correction was made 
for the mechanical stress The question then arises. Why 
should the correction which is Indispensable in the case Of 
iron be unnecessary for nickeP Ihe answer la that while 
for iron the calculated correction Is very considerable 
(generally, indeed, greater than the observed change of 
length to which the correction is applied), for nickel it turns 
out to be exceedingly small , thus it happens that the un- 
corrected and the corrected curves, if referred respectivrly 
to slightly different scales of ordinates so ihosen that the 
two curves may be of the same height, are sensibly Identical 
The absence of any need for the correction id the case of 
nickel, where, a fuort, it ought not to be required, tends 
to show that the success of its application in the case of 
4ron IS not a mere accident, and the compressive stress Is 
consequently a vBta causa Some years ago the que^tldrt 
of stress in a magnetised metal was discussed by several 
well known physicists in Nature (vol liii pp 269, 3i6j,j6)h 
462, ^33), and it seems not to be agreed whether tjitrh il 
in fact any such mechanical stress, whether, auppoilng <*one 
to exist, It is compressive or tensile, and whether it la 
" Maxwell’s stress " or some other. The author submits 
that the results of the new experiments support hia original 
view 

For cobalt no relation between thermoelectric and 
dimensional changes attending magnetisation could be 
found , if any such exists, it is disgLdse<| by some cause 
which has yet to be discovered 

May 19 — " On Saturated Solutions " By tR^Earl of 
Berhsloy Communicated by F H h^dle. F {fiSi 

June 9 — " Notes on the Statolith Thmry of Gtotr^ism. 
I Experiments on the Effecta of Centnfujgal Force 
If TTie Behaviour of Tertiary Roots," By Francis 
DarvflHi F R S , and D F. M Wmrtm, 

The facts given m the paper prove that when the primary 
root 18 removed and a secondary root asnimea its place, the 
tertiary roots take on the character of normal secondaries 
' may be believed, therefbr^ tjint the existence of stato- 
Hths In normhl tertlarv roots is a pl^lslon enabling them 
to assume dlggeotropfc growth in case of injury to the 
pnnjjiry roon^ thoqgh appearing x, bold conclusion. 
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dofli not involve an adaptive action different In principle 
from the well known arsumption by secondary roots 0/ the 
characters of the primary root, although it 11 undoubtedly 
a more elaborate provision, and one which seems more 
unlikely to be called for in a state of nature 

Qeelb^ical Society, May 25 —Dr J E Msrr, F.R S , 
president, in the chair — On the occurrence of a limestone 
with Upper Gault fossils at Barnwell, near Cambridge . 
W G Foarneldoa. The limestone is variable in thick- 
ness, and IS largely made up of comminuted shells of 
InoceramuB It occurs in flattened lentlcles It contains 
abundant phosphate-nodules Foraminlfera, fragments of 
lam el li branch s, Drachiopods, small gastropods, echinoids, 
and Crustacea are abundant Ihe fauna is not markedly 
different from that of the underlying clay. A list is given 
which shows that this fauna has been recorded from the 
Upper Gault of Folkestone As these fossils are obtained 
40 feet below the upper surface of the Gault seen in the 
section, it IS clear that the whole of the Upper Gault of 
Cambridge was not used up in the making of the ** Cam- 
bridge Greensand " — On the age of the Llyn-Padarn 
dykes J V, Bladsn. The paper suggests that the bulk 
of the greenstone-dykes of this area belong to an earlier 
period of eruption than has been generally assigned to 
them The greater part, if not actually of Bala age, seem 
to have been intruded before tho post-Bala crush-movements 
The evidence does not exclude the possibility that some of 
the intrusions may be of later date Petrographical con- 
siderations make it impossible to separate these rocks from 
the dlgbase-sllls of Bala age occurring farther to the south 
of this area 

Chemical Society, June 2 —Dr W, H Perkin, F.R.S , 
viQe-president, in the chair — The following papers were 
read — Imino-ethers ond allied compounds corresponding 
with the substituted oxamic esters G D. LAnd«r. A 
description of the ethers obtained by the condensation of 
various bases with oxalic esters is given — The action of 
heat on a-hydroxycarboxylic acids, part 1 , a-hydrexysteanc 
acid II R Urn tuvur. The principal product obtained 
on heating this acid is margaric aldehyde — Ionisation and 
chemical combination J Wallace Walkor. The author 
shows that the assumption now generally made that all 
chemical action takes place between pre-existing ions is 
unjustiflable, in view of the fact that reactions such as those 
of the alkyl haloids with various compounds in presence 
of aluminium I chloride take place under conditions under 
which Ibnisation cannot occur Since ionisation is fre- 
quently the result of such reactions, he concludes that, in 
eneral, combination, as the result of the operation of 
l^her valencies, precedes ionisation or any other manifest- 
ation of the occurrence of chemical change — Ionisation 

e nd chemical combination in liquefied halogen hydrides and 
ydrogen sulphide J W Walker, D Molntoah, and 
E H. AfWfilbald. — Some compounds of aluminium chloride 
ivlth organic substances containing oxygen J W Walker 
knd A kpeneer. These two papers give descriptions of 
CQD^unds and experiments illustrating the arguments 
aovsitlcrd in the first paper of this senes — The constituents 
of Chaulmoogra seeds F B Power and P H. Qomall. 
These seeds, which are derived from the plant Taraktogenos 
Kurui, contain a cyanogen compound which is hydrolysed 
by an enzyme also present in the plant or by dilute acids 
into prussic acid and glucose, and may be a glucose-cyan- 
hydnn The fatty oU contained In the seeds furnishes on 
hydrolysis givcerol and phytosterol, and a number of fatty 
acids of which the most Iffteresting is chaulmoogric acid 
which appears contain a closed ring and one 
ethylenic linking. — The constitution of chaulmoogric acid, 
part i , F B. Powor and F, H Qornoll. A number of 
derivatives and oxidation products of this acid are de- 
scsiMri which have been prepared as a preliminary to the 
Investigation of its constitution — Gynocardin, a new 
rjianoganeflc tfucoslde F. B tawor and F, H Qomall. 
Ihis substance was obtained from the seeds of Gynocardia 
odofata, formerly believed to be the source of commercial 
chaulmoogra oil It Is qrvstalline, and if hydi^dysed bv ah 
enzyme also existing in the plant furnishing pruMlc add 
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as one product — isoNitrosocamphor M O Forotor. A 
descripCJon of derjvarivea of this substance — ^Thc basic 
properties of oxygen Additive compounds of the halogen 
hydrides and organic compounds, and the higher valenciea 
of oxygen. Asymmetric oxygen E H Arehlbkld and 
D Meinteah. — ^The fermentation of the indigo plant C. 
Borrtholl It IB shown that the fermentation in the Indigo 
vdt is produced principally by a sped Re enzyme — ^The union 
of hydrogen and chlorine. Action of the silent electric dis- 
charge on chlorine J W Mailer. — Studies on ethyl- 
carboxyglutarate. part ji , action of ethyl bromocarboxy- 
glutarate on ethyl sodiocarboxyglutarate Formation of 
ethyl carboxyglutaconate O tllberrad and F. H. 
■eaterfleld. — ^The vapour pressures of liquid mixtures of 
restricted mutual solubility A Merahell. The vapour 
pressures of mixtures of water with various organic liquids 
have been experimentally investigated, and the results are 
dibcussed in the light of theoretical work on the same sub- 
ject by Ostwald and others — Ihe influence of solvents on 
the rotation of optically active compounds, part v , the 
optical activity of certain tartrates in aqueous solution 
T S Fmtt«raon. The rotations of a number of tartrates 
have been determined in aqueous solution at various con- 
centrations and temperatures, and the influence of the latter 
on the numerical and sign value of the rotation is dis- 
cussed — The nitration products of the isomeric dichloro- 
benzenes P Hartlay and J B Cohan. Ihe authors find 
that the meta-law of substitution is followed, except in the 
case of orlhodichlorobenzene 

Linnaan Society, June 2 — Prof W A Heidman, 
F R S , president, In the chair — Mr A O Wolkor ex- 
hibited (1) Viviparous plants of Cardamine praiensu, which 
phenomenon was unusually manifest this year, probably 
due to the abnormal rainfall, and (a) a gall on the flower- 
bud of the same plant, ascribed to Cecidomyia Carduminie, 
— Mr W. T NIndmoroh exhibited photographs of the 
following plants — Primula deorum, Vclen , which he had 
succeeded in flowering, he believed for the first time in 
this country; ShofUa umflora, Maxim, the Japanese re- 
presentative of the genus, with larger flowers Chan the 
original 5 galaci/ofia, Torr and Gray, and showing a 
tendency to vary in colour according to exposure , and 
Khodotharnnus Chamaeculuj, Reichb , noteworthy for the 
abundance of its flowers — Papers — On the species of 
Impatiens in the Wallichian herbarium of the Linnean 
Society Sir Joseph Hooker. The introduction described 
Che material in question, consisting of 48 ticketed speci- 
mens out of 200 known species of the genus , chough few 
in number, these specimens foreshadow the remarkable 
segregation of the species in the several phy to- geographical 
regions of India, which has no parallel In any other large 
genus known to the author The second part of the paper 
consists of a detailed review of each sheet of the collection, 
with a critical determination of the specimens There la 
one previously undescrlbed species, for which the 
name ImpaUens praetermissa Is proposed — ^An account 
of the Chstognatha collected on H M S Research In the 
Bay of Biscay in 1900 Dr G H. Fowler. Sagitfa 
serralo-dentata was plentiful in the eplplankton down to the 
zone between aoo and 100 fathoms, with a maximum dis- 
tribution about 50 fathoms , in daylight it appeared Co rise 
to the surface, independently of the actual light-in tensity 
of the moment ; at night it left the surface for rather deeper 
water , even on bright moonlit nights, or during or after 
rain. It also desert^ the surface, even in light daylight. 
The distribution of other species was described In han^ 
ling the Chetognath population as a whole, the author 
showed that it was thickest In Che epiplankton, that below 
100 fathoms there was a sudden drop in numbers, which 
continued down to the lowest depth studied (2000 fathoms), 
except for a possible slight local rise about 600 fathoms. 
This result, obtained by the accurate method of cloalM 
nets, directly contradicts the conclusion of Mr ft, T. 
Giinther, deduced from the methods of open serial nets ea 
used on the Oceana, that the population is greatest in deep 
water, the source of error with the open nets being Intro- 
duced by the specimens captured during the net’s Upward 
}Qurney to the surface from the depth nominally studied. 
—The flow of fluid ih plant-stems * Prof R J, A i i dintwh. 
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The experimeiiCB of the author were devoted to forcing 
water through woody stems, but references to the work of 
earlier Investigators are not given 


Mathematical Society, June 9 — Prof H Lamb, presi- 
dent, in the chair. — ^The following papers were communi- 
cated — Note on the application of Poisson's formula to 
dLscontinuous disturbances Lord RaylalBh. Poisson's 
solution of the equation 


8 /' 


has the form 




where ^0 and 0^ denote initial values of 0 and 00/8/ 
on a sphere of radius at, and the integration refers to 
angular space about the centre of the sphere When the 
initial disturbance is continuous at the surface bounding 
the initially disturbed portion of the medium, the solution 
may be written in the form 




It is pointed out in the paper that, when there is discon- 
tinuity, the subject of integration in the latter form becomes 
inlinitB, and ic Is shown by an example how the integral 
■nay be Interpreted so as to yield the correct result — Wave 
fronts considered as the characteristics of partial differential 
equations T H Havaioeh. It is shown that a wave 
front can be defined as a surface satisfying the principal 
equation of the characteristics of the equation of wave 
motion, and that, owing to the linearity of the latter equa- 
tion, there is no necessity for the continuity of the ffrst 
differential coeflicienta of the function expressing the dis- 
turbance, provided the function itself la continuous The 
theory u extended to systems of partial differential eauations, 
and, in particular, to the equations of propagation of electric 
waves An invariantive property of characteristics is 
proved, and is applied to the theory of wave fronts and rays 
in moving media — Illustrations of perpetuants J H 
Qrmeai The quantic of infinite order being equivalent to 
a power series, the perpetuants are expressed as the results 
of performing certain operations of differentiation upon 
analytic functions represented fay such series It is shown 
that certain ones of the known analytic functions, such as 
the exponential function and the Weierstrassian sigma 
function, are determined by the vanishing of the simpler 
perpetuants — ^Types of covariants of any degree in the 
coefficients of each of anv number of binary quantics P W. 
Wood« A method is given for determining the type forms 
of the complete system mod (ab)h* The method consists 
in carrying out systematically a process indicated by Jordan, 
and previously applied to perpetuants by Grace — Some ex- 
pansions for the periods of the Jacobian elliptic functions 
H BataiiiBii. 


Dublin 

RAyal Dublin Society, May ly.^Prof. J A, McClelland 
in the chair. — Mr j. H PoHok read a paper on the extrac- 
tion of gluclna from beryl by fusion with caustic soda, 
solution in hydrochloric acid and saturation with hydrogen 
chloride to precipitate the alumina, the gluclna and iroh 
being afterwards separated by ammonium carbonate and 
sulphide Analyses of carbonates, sulphates, and chlorides 
were also given that differed somewhat from theory — Mr 
F ^ E. HMkatt read a paper on the n-rayi Some estim- 
ations of the magnitude of the subjective effects in the dark- 
adapted eye are given in this paper It was found that 
bodies under strain produced an effect on a phosphorescent 
screen which could not be assigned to eye effects or the 
emission of heat. « 

Paus 


Acodamy of BclanaM, Jane M. Moicait in the chair — 
On the parallax o/ the sifn ; Bouquet do Id Oryo. An 
account of the mode pf hrarklng up the data from the 
photopept^le platae obtained In the French expedition for 
the otsmation of the transit of Venus in iMs. — Oh ths 
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photography of the superposed layers which constitute the 
solar atmosphere H Doalondroo. A discussion of the 
work done with the large refractor at the Yerkes ObKrv- 
Btory m relation to earlier results, together with some 
suggestions as to future work — The accidental production 
of an intralibenan generating layer in the roots of Mono- 
cotyledons Gascon Bonniar. A wound may provoke In 
the roots of certain Monocotyledons the commencement of 
secondary formations organised in the same manner as In 
a root of a Dicotyledon — ^The physiological action of the 
emanation of radium Ch Bouehard, P Curfa, and 
V BmlChourd. "1 he introduction of the radium eman- 
ations into the lungs of animals gives rise 'to toxic effects, 
the dominant lesion observed on post mortem examination 
being an intense pulmonary congestion The tissues of the 
animals which have died under ihe action of the radiations 
are radio-active — The radium emanation, exradta, its 
properties and changes Sir William nxmeay. The eman- 
ation which escapes from radium bromide possesses Cfie 
properties of a gas , it obeys Uoyle's law, can be con- 
densed at low temperature, and possesses an appreciable 
vapour pressure at the temperature of liquid air. The 
quantities available were extremely minute, about 0*0254 
cubic millimetre, but this was found sufficient to prove the 
relation between volume and pressure, and also to obtain 
the spectrum The gas is strongly luminous, but this grows 
weaker with time, and at the end of a month disappears 
'I he gas appears to belong to the argon group, and has a 
density of about 80. If the molecule is monoatomic, the 
atomic weight would be 160, from which it would follow 
that one atom of the emanation is produced from one atom 
of radium — The action exercised by the n-rays upon the 
intensity of the light emitted by a small electric spark, and 
upon some other feeble sources of light R. Blondlot- 
A discussion of the views of M. Jean Becquerel as to the 
action of the n-rays upon the luminosity of a calcium 
sulphide screen, and an extension to the cases of a small 
electric spark and of a piece of platinum foil at a dull red 
heat — On the emissicm of the n-rays and the tii-rayi E. 
Blehat. — On the emission of the n-rays and n,-rays by 
crystallised bodies E Blehati — On the fifth scientific cam- 
paign of the Princesse Alice Prince Albert of MonMo.— On 
expressions formed of superposed radicals Paul WlBrno- 
bari'ar. — On the movements of solids with spherical 
trajectones Jules Andrado. — On a variant of the universal 
joint L Loeornu. — On the critical velocity of dlrectable 
balloons Ch Ronard It is shown that a balloon of the 
Santos-Dumont type must become ungovernable when the 
velocity approaches a certain critical value — On the 
kathode rays P Vlllard. It is shown that the prophftles 
of, the magneto-kathodic rays are inverse to thooe of the 
Hlttorf rays, an electric held acts on the first like a mag- 
netic field does on the second — On a method of measuring 
coefficients of self-induction M lllovleli — On Ae pheno- 
mena which accompany the contemplation in a dark rooAt 
of feebly luminous surfaces illuminated by special kinds 0f 
light The case of spots of phosphoreecent sulphide , the 
effects of anesthetics F P. La Roux.— On the anesthesia 
of metals Jean BaequarvL Aluminium and copper Jose 
their transparency to the n-rays when the surface wl^lch 
receives the radiation is submitted to the action of an 
anesthetic, quarts appears to possess the same property 
Glass, wood, and cardooard, on the other hand, always allow 
the radiation to pass through — A method for the continuous 
registration of the state of ionisation of a gas Ch 
Nordmann. — ^'Fhe Influence of the Ifequfncy in electrolysis 
by alternating currents AndrA Rroohat and Joseph Rwtit. 
The electrolytic properties of aiwnatlng currents appear to 
be altogether different from those of continuous currents. 
The results obtained depend on the frequency of the 
alternations — On the use of the n-rays |n chemistry ' 
Albert Oelaon. — On the reductiqo of o-nitrobensyl^ altfkQh 
General remarks on the formation of indaxyl derivanVM 
P. Fraundlari The principal reduction products of 
o-ni^benzyl alcohol are IndazyKo-beniyl alooliol, ^indozyl-o- 
buuolc acid, and anthraniltc acld.-^A new method for the 
pfeparatApn of anilides F Bodrouxi The 
magneflum cbmpoiifid li treated with an amine, and to m 
vpcdAot OB alkyl ester Is added From this, hydrochloric 
aclf^jves tha aniline m a nearijr theoretical yield ' Details 
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■re given of Ihe cases in which the method has been 
■uccesaMly ap|4ied — On humic manures J. Duinonti — 
Study of tf)e reaction brought about by an indirect 
oxidising fdrtnent (ansroxydase) ‘ £ Bourqualot and L 
Marehftdlsri — ^The destruction of the chrysalis of the silk 
cocoon by artificial cold J d« Uov«rde. The destruction 
of the chrysalis can be eJTected with greater certainty by 
cooling than by the usual method of heating — On the 
apparatus for the collection of plankton T. Nlchard. — 
On the Acarophytes M. d* Wlldaiiian. — On banum 
sulphate from Loz^re M Qu4dm. — On the platform of 
the higher summits of the Transylvanian Alps E 

da Martonn*. — On seismic phenomena in northern Africa 
F de Montessua d* Bsillor*. — On a volcanic eruption 
whicK took place in Arabia near the town of Medina on 
June73o, 1356 * M. Houdae. — On the fossil flora of the 
Antarctic regions A G Natheret. — On the ergastoplasmic 
formations of the nephridial cells of sangsue (Hirudo 
medictnaUs) Louis Faff#. — Relation between the intensity 
of- the reflexes and the nervous organisation Ed Toyieuea 
CL Vurpaa. — Respiration in an atmosphere the oxygen 
of Which IS considerably rarefied is not accompanied bv any 
modification of Intraorganic combustions, as measured by 
the respiratory exchanges 1 Tiaaot — The injection of 
phlondzino in the milch-cow Ch Porohar. Ihe effect of 
the injection is to increase the amount of lactose in the 
milk, — ‘Reseanhes on the causes of natural immunity of 
snakes C Phlaalla. The natural immunity of snakes is 
to be attributed to the presence of a free antitoxin in the 
blopd which neutralises the poison as it penetrates into 
the circulation — The agglutination of the red blood 
corpuscles by colloidal ferric hydrate, sodium chloride, and 
by different serums Madame Qlrard-Mangln and Victor 
H«nrk 
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Royil Boelcty of Science! —The Nackruhten (phyiico- 
mathematical section), parts 1 and 11. for 1904, contains 
the following memoirs communicated to the Society — 
Iluiuary 9 — P Drudo Ihe theory of light in “ active " 

zj[ — O Wnliaoh . Researches from the uni- 
Vroiltv, chemical laboratory, xiii (1) A new instance of 
opHifU Isom^hsm. (a) The splitting of camphorphorone 
(1) On 1 3 methylcyqlopentanone (4) On Isoximes 
w, ' Bllta The relation of certain inorganic colloids to 
fibre with reference to the theory of dyeing 

February 30 — F KrUgor The theory of electro- 
caplllariry and of drop-eJectrodes 

March 5 — D Hllbart Principles of a general theory of 
lineal^ integral equations (part i ) O. Blumanthai 
Remark on the theory of automorphous functions 
A BomiAorfald Contributions to the theory of electrons 
(1) General investigation of the fiold of an eletlron moving 
jn any manner V Honaan The graphical process for 
deriving correct curves from the results of observations 
W. Bllta An attempt towards the interpretation of 
agglutination 

March 19 — W Nornat and F von Loreh On the 
employment of the electrolytic detector in Wheatstone's 
lipridpp. 


I ' 
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THU^^pAY^ June 16 


Rotal SqciBTV, SI 4 90 — Tht ttl|in uid Growth of Ripple MmIi Mre 
H Asnlon —On thr ScIibIg E|ut of Tidsl Stresees , R D Oldhim — 
On FUlhc^ SpecuB C _d^ WkttevlUe — ^An EHpenment llluiirntini 


KHpraionlc l^xrtonei ' H Rnapman —A Piobable CaiiM of ihe Yeerly 
hMsHniion br MagDoiic StorniB and Aurora Sir Norman Lockver, 
C B , F R S,, and Dr VV, J B l^kyer —00 the Rclailen beiw cn 
\n« Spectra of Sun-ipotB and Stan Sir ~ 


he of Sun-ipotB md Stan Sir Norman Lnclcyer, K H , 

fTi the Action of o Photographic Plete in the Dark 

Dr IR L Vikfleell, F ft S — The Rccardatioii of CombiiiiioD by Oxygen 
Prof H* C Anuirong, W R S--^i) The Specific Heal of^nmonil, 
Oiaphlu and lae between the Ordinal TenuMrature and ibe BqllinE 
Pofni of Hydrogen, (a) The Absorption nna Thermnl Evolution or 
Giiai Occluded in Charcoal at Low Tunperaturas (s) Direct Separa- 
tion of tha most Volatile Gawi irom Air wlihoul Llquarectloo PiDf, J. 
Dewaf, F R St— On lh« Influence of the Thne Fearor on the Correlation 
between Beromotrle Heights at Two Statloaa idtao Miles Apart* 

NO. 1807, VOl, 70] 


F E Cave- Brawne-Cave.— The Decompoelnon of Ammonia by Heal. 
Dr E P Perman and C. A* 5^- Athiqpon —Ota the Action of Radium 
Emenaiioim tiD Diamond Sir Williain Crookes, F.R S,— arAcr 

Linneak Society, bc 6 — Variailons in tha Arrangement of Hair m tha 
Hoim Dr Weller Kidd.— An Aceouni of the Jeeieican Species of 
l^pnnihM , MT Fawgeit end Dr A B Rendle —On the Hlaie currents 
t r VegeLabla Tissues Dr A D Waller, F R 9 — Bricihh Freshwater 
RhixopAda James Cash — Notee on the " Sudd ' Formadon of the 
Upper Nile A F Brown —The Place of Unnmus m the Hieiory of 
Botany P Olsson-SeiTon 

Inhtitution or Mining and MsTALLunav, at 8 —Tha Causes and 
Prevention of Mmera' Phthisis Dr J. S Haldane, F R S , and 
R Arthur Thomas — Note on an Exhibit of an Rmergency Set for 
First-Aid Treatment of Acute Cyanide Pouoning H C Jenkins —On 
the As^ay of Im, and'on the Soluhility of CaJiiterice J li Collins — 
Iron Ora Mining in Scandinavia W Fiicher ATiJkinson — Note on ihe 
Crib Setting of a Deep Level Shaft H D GriHiihs 

MONDAY^ June go 

Sociological SocibtVi at 5 —On the Relation of Sociolon to the SociE 
Sciences and to Philosophy Prof E Ourkheim and V Branford 

TUESDAY^ June as 

Royal Statistical Society, at 5 

WEDNESDAY, June as 

Geological Society, at 8 —The Caernarvon Earthquake nf Jum 19, 
10^, aed Its Accessory Shocks Dr C Davison — The Igneous Rocks 
orPontesford Hill, Shropshire W S Boulton — The Tertiary hossUs of 
Somaliland, as Represented In the British Museum (Natural History) 
R B Newton 

FRIDAY, June 34 

Physical Society, at 5 
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THURSDAY. JUNE 23, 1904 

THE LIFE WORK OF A SCIENTIFIC 
ENGINEER 

Onginal Papers by the late John Hopktnson, D Sc , 
F R S Vol 1 , Technical Papers Edited by B 
Hopkinson Pp lxvi+294 Vol 11 . Scientific 
Papers Pp VII + 393 (Cambridg-e . University 

Press , London C J Clay and Sons, 1901 ) Price 
los 6d net each volume 

T hree years have elapsed since the two volumes 
of original papers by the late Dr Hopkin- 
son were published, and an explanation is naturally 
required for such a protracted interval being allowed 
to elapse before the work was revicwxd in these pages 
Shortly after its appearance, the writer became seri- 
ously ill, and the diminished vigour that accompanied 
a Jong tedious convalescence wa^ marked by increased 
requests that w^ork should be undertaken, exemplify- 
ing apparently the anecdote of the doctor who to 
obtain rest doubled his fees, but only succeeded there- 
by in doubling his practice Hence the performance 
of a duty had to be postponed again and again, and 
it was not until Mr. C S Whitehead was kind enough 
to bring his mathematical power to bear on a critical 
analysis of this collection of papers and furnish the 
substance of much which follows that this tardy 
review came to be wnticn 

In these two volumes we have the collected works 
of a man eminent not merely as a scientific invesb- 
gator, but also as an engineer, they constitute the 
record of a worker who took a very leading part m 
showing his fellow electrical engineers how the appli- 
cation of scientific theory and knowledge helped more 
than crude trial and error in solving some of the 
numerous problems with which their industry abounds 
Pioneers, as a rule, have the mortification of seeing 
their advances overlooked and neglected by their con- 
temporaries, but Dr Hopkinson had the happy fortune 
of being spared this ; indeed, his papers resemble the 
writings of Shakespeare in that they appear to be full 
of quotations 

It might have been expected that a mathematician 
like Hopkinson, a senior wrangler and Smith's prize- 
man, would have freely used mathematical processes 
of some complexity, a transformer, for example, ofTcr- 
ing a most tempting field for mathematical excursion. 
But this IS far from being the case, the great majority 
of the processes are such as can be easily understood 
by anyone moderately well versed in the calculus 
But It must not be supposed that all these papers are 
easy reading, some of them are far from it, and it 
often takea considerable thought td grasp their mean- 
ing 

The first volume contains the technical portion of 
the papers, and opens with two dealing with light- 
houses, one pointing out the advantages of what are 
known as group-flashing lights, the other describing 
the optical and electneal, apparatus at the* lighthouses 
of Macquarie and Tino 

The renudnder of the volume deals almost exclu- 
sively with dynamo electric machinery In Che 
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papers reprinted therein Dr. Hopkinson first shows 
how the curves now universally known as the 
“ characteristic curves " are to be plotted, and 
then how to extract useful information from 
them, how, for instance, to determine the lowest 
speed at which a given dynamo can produce a short 
arc He then directs attention to the necessity of tak- 
ing account of both colour and direction in 
measurements of the brightness of the electric 
arc A little further on we conic to two papers on 
dynamo electric machinery, the first of which was 
written in conjunction with his brother. Dr E Hop- 
kinson, in 1886 In these papeis, which were pub- 
lished at about the same time as an equally important 
one on the same subject by Mr Kapp, we are shown 
how the characteristic may be predetminncd from 
theoretical principles based on the equation*; of a mag- 
netic circuit, and on the magnetic properties of ir9n 
15 found by experiinent 

The paper of 1886 is cla^sicn), for with that of Mr 
Kapp It laid the foundation of the design of electric 
machinery. Previously the proper shape to give to a 
dynamo was unknown, and it was impossible to fore- 
see what effect on the performance of a dynamo would 
result from altering its shape The late Prof Row- 
land advocated long, lanky-legged machines, and Mr 
Edison told the wnter that the most astonishing thing 
m his life was finding that the dynamo which he sent 
to the Paris Electrical Exhibitron of 1881 developed 
about the amount of electric power that he had hoped 
It might give 

Next follows the ingenious and economical method 
of testing the efficiency of a dynamo by coupling it 
mechanically to another of approximately equal size, 
and measuring the extra power that had to be sup- 
plied from an external source to keep the combination 
running when one of the machines acted .i*? a motor 
and drove the second, which in its turn ,atcd as a 
dynamo and supplied current to the first 

In reading through these papers one cannot fail to 
be struck with the keen insight which Lheir author 
displays in picking out the essential points needing 
examination in the machine under discussion, and 
with the beautiful methods which he employs for pre- 
senting the results of his investigations Thus, in his 
papers on the dynamo, he realised that, if the machine 
were to be improved by scientific study, it was abso- 
lutely necessary to ascertain, not merely how much 
power was put into it, and how much came out in a 
useful electrical form, but also what was going on in 
the various parts of the machine itself Others before 
him had considered the input and output Dr Hop- 
kinson, in conjunction with his brother, took up the 
hccond, and equally important, p^rt of this investiga- 
tion, and gave the results to^<the world m a manner 
that was as simple in expression as it was novel in 
conception 

The papers on alternating currents are, speaking 
generally, more important for what they suggest than 
for what they actually prove. Thus, to tme those 
that deal with the pai'allel running of alternators 
TWo lines of argument in support of the opinion that 
they can do so are brought forward, one a purely 

I 
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anaUtical method, the other proceedinj^ from a con- 
Mderntion of the curves of current and £ M F If 
these two lines of argument rested on independent 
foundations, then their mutual agreement that alter* 
ndtors can so run would give weight But, unfor- 
tunately, both proofs assume that the machines give 
smooth £ M F waves of the sme form and that the 
armatures have no iron, or, at any rate, that their 
self-inductions are constant Further, the serious 
difficulty arising from " hunting ” of the machines is 
not referred to Hence the general conclusion, “You 
nidV therefore with confidence attempt to run alternate- 
current machines in parallel circuit for the purpose of 
producing any external effect," must be regarded as 
at any rate a bold one 

As a matter of fact, the two machines he experimented 
on did run in parallel perfectly, and others have since 
been built to do the same, but it does not follow, and 
indeed It IS not the fact, that all machines possess this 
property Dr Hopkmson, of course, realised the 
limitations of his equations, indeed, he expressly men- 
tions some of them Hence in making his prediction 
we must conclude that he w'us more inffuenccd by his 
experimental results than by his theoretical reasoning 
In the numerator of the expression which occurs at the 
bottom of p 149 of this paper 

I ihould be ^ | 

A similar criticism as regards limitation in the 
reasoning may be passed on the equations used at the 
commencement of paper No lo, p 156, vol 1 , on 
“ Alternate Current Dynamo Electric Machines “ 
Here he starts with Ihc equation - 

Ra: = E — (Ljt) , 

where the dot (left out by a printer’s mistake on p 
163) signifies differentiation with respect lo time 
But, as Dr Hopkin^on remarks, “ we do not know 
how L may varj,*’ and so to obtain a solution he 
assumes L to be independent of time, which of course 
is not the fact, and so, as he points out, the ordinary 
theory does not fully account for the facts Thi« 
criticism, however, does not apply to the remainder 
of this paper, which is occupied with an experimental 
investigation oF the currents induced in the coils und 
in the cores of the magnets of alternate current 
machines by the varying currents and by the varying 
position of the armature A method of determining 
the efficiency of alternate current machines is also 
given, and the result used to show that in certain 
cases of relation of phase of current to phase of elec- 
tromotive force, the effect of the local currents in the 
iron cores is to increase instead of to diminish the 
electromotive force of the machine 

We next come to a short but important paper in 
which the equations which hold in a transformer with 
a closed magnetle circuit are given and partially dis- 
cussed , and in the next paper a method of testing 
traflAfonners is described and illustrated, the method 
being similar to that previously given for continuous 
current dynamos 

The remaining papers in this volume, consisting 
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mostly of addresses, do not call for special remarkp 
except for one paragraph, on p. 249, viz , “ We know' 
nothing of what light is, we do know that it is a 
wave “ “ lb it not infinitcJy probable that the waves 
of light are none other than the electrical w aves which 
we know must exist, and must be propagated with the- 
observed velocity of light? And, mark, this theory 
demands no ether." “Whether the postulate of an 
all-pervading ether be, or be not, a metaphysical neces-> 
sity, surely it is well for the practical man and the 
physicist 10 leave the question to the metaphysician " 
Here, then, waves arc nllow'ed but an ether is denied, 
or looked on with su«;picion, and so we have appar- 
ently to imagine a wave as independent of and apart 
from any medium , a vibration with nothing to vibrate 
seems a rather difliiull lonccption Nor is it easy to 
see what the metaphysician, m the proper sense of this 
much abused word, has got to do with the question of 
an ether, tht physicist in his laboratory rather than 
the metaphysiLian in his armchair would seem to be 
the proper man to deal with it 

The papers in the second voluiiu* m.iv be roughly 
divided into three groups The first group contains 
papers dealing w'lth residual charge find specific induc- 
tive capacity, the second group papers on the magne^ 
tisation of iron and the effect of temperature, whilst 
the third consists of papers on miscellaneous subjects. 

The accurate determination of a physical constant 
of any substance is always n matter oF scientific in- 
terest, but great additional interest and importance 
were attached to Dr Hopkmson \ experiments on 
specific inductive capacity fromt the fact that, accord- 
ing to Maxwell, the specific inductive capacity of u 
dielectric ought to be equal to the square of its index 
of refraction To appreciate properly the full import- 
ance of these cxperijiienls we must remember that 
when Maxwell’s treatise appeared in iHyy, Maxwell 
w'as able to write that there was onl} one substance, 
paraffin, the capacity of which was known with suffi- 
cient accuracy for a cximparison To this solitary example 
Or Hopkmson added some (our different kinds of 
glass and nine different oils, and it is hardly too much 
to say that if in all these substances the above relation 
had been fulfilled, then Hopkmson, and not Hertz, 
might have been regarded as the man who first ex- 
penmentnlly verified Maxwell’s theories, although 
Hertz’s work would still have had its great value in 
connection with the actual propagation of electric 
waves in space Unfortunately for Hopkmson, 
though the relation w'as found to be true in the hydro- 
carbon oils, in the vegetable and animal oils and in 
the glasses it was far from being satisfied. 

So far, however, from jumping to the conclusion 
that Maxwell was wrong, Dr Hopkmson, in a paper 
wntten in 1878, regards it as sufficient to add the 
caution, *' It should not be inferred that his [Maxwell] 
theory in its more general character is disproved," 
whilst in a paper written in i8fii he remarks, "It 
must, however, never be forgotten that the time of 
disturbance in the actual optical experiment is many 
thousands of millions of times as short as in the fastest 
electrical experiment even when the condenser is 
charged or discharged for only the 1/20,000 second," 
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Furdicr, in a paper published in 1882. he sugg’ests 
that a further reason for the discrepancy a« regards 
glass may be the fact that his experiments seem to 
show that glass would exhibit anomalous dispersion 
if the spectrum could be examined below the visible 
rays Yet another reason for the discrepancy also 
suggested itself to Dr Hopkinson, and this was the 
effect of residual charge, for he regarded capacity, 
residual charge, and dielectric conductivity, all as 
ordinarily known, as parts of one continuous pheno- 
menon, and he assumes that we may add the effects 
of simultaneously, or successively, applied electro- 
motive forces, and that residual charge is proportional 
to the electric forces producing it He thus gets the 
expression — 

i/,= I 

0 

where is the displacement at a time x the P D 
applied at a time 0* before f and ^(oi) is a function of oi 
only 

The experimental verification of this formula, and 
the detailed examination of various substances such as 
glass, ice, and castor oil, from this point of view are | 
described m two exceedingly interesting papers The 
influence of temperature on the phenomena 19 also 
examined It appears from these experiments that the 
value of the specific inductive capacity of a substance 
depends on the time of contact Thus Dr Hopkinson 
found that the specific inductive capacity of icc when 
measured for periods of i/iooth to i/ioth second in- 
creases both with rise of temperature and with increase 
of time, and its value Is of the order 80, but when 
measured for periods such ns 1/10* second its value is 
about 3, and he adds, "We conclude that the great 
deviation of ire from Maxwell's law is due to residual 
charge, which comes out between frequencies 10,000 
and 100 ** 

We may mention here that there are some misprints 
in the papers just referred to On p 15 equation (6) 
lX^(/)-n| should be Xl^(/)-Bf, on p 107, in equa- 
tion (8), V"/x should be V/x , on p 113, a slight exten- 
sion of the upper radius of (he lower right-hand quad- 
rant makes it appear as if this quadrant wore joined 
to the right-hand top quadrant , and on p. 1 20, 
should be and the reasoning that is given 

relatively to ^(/) really api^lies to Xi^(/) 

The magnetic papers commence with one on the 
magnetisation of iron, its value being greatly enhanced 
by the chemical analyses which are given of the speci- 
mens experimented on An exact definition of coercive 
force is given, and the ascending and descending curves 
are found for a large number of samples by the split 
bar and yoke method Attention ivolso directed to the 
way in which a small quantity of manganese changes 
the magnetic properties of iron , thus iron with 12 per 
cent, of manganese 1$ practically non-magnetic. 

The papers dealing with the effecta of temperature 
on the magnetic properties of iron contain some very 
striking results It had long been known that iron 
or steel became non-magnetic when rpisecl to a sulR* 
cientiy Mgh temperature, vir about 760*^ C. This Dr 
Hopkinson calls the cridcal temperature, and he shows 
that for small magnetising forces the magnetisation of 
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iron in(>'»asGS with rise of temperature until it ap- 
proaches the critical tempera ture^ but, on further heat- 
ing. the m a gneU sat ion very suddenlj' almost entirely 
disappears It is also ahown that as conjectured by 
Barrctt, recn le sc c ncc occurs at the critical temperature, 
and that the quantity of heat liberated in recalescence 
IS comparable with the heat required to melt bodies; 
and, as a further proof of the connection between 
recalescence and the disappearance of magnetism. Dr 
Hopkinson shows (lint no liberation of heat takes place 
in n non-niagnct' sable niaiigancse steel when experi- 
mented on in the same w ns hard steel and iron. 

Most remarkable results wire found with certain 
alloys of iron and niikel 'I hits it was found that a 
speiinnen containing 25 per L«nt of nitkel could exist 
111 two different and quite st.ible suies through a range 
of temperature from a little below freezing to 
^80® C , one state being non-mngnclisable. the other 
magnctisable Other ph} sil.iI proportip', of this alloy 
were found to change with its niagnelic properties; 
thus Its mechanical strength, its extensibility, its elec- 
tric resistance, its density, are all different in the two 
states, From the memoir attached to the first volume 
we Jearn that Dr Hopkinson tried if othei substances, 
such as chromium and manganese steel, would behave 
in a similar manner when experimented on in the 
same way as the nukcl and iron allo>, but none of 
them showed any sign of becoming magnetic, although 
tooled in solid carbonic acid 

Next follow papers on magnetic \i&cosity and cm 
the propagation of magnetisation of iron as effected by 
the electric currents in the iron It will be reinem- 
bered with wh.it interrst the experiments on the 
latter subject were witnessed, ,iiid how, ^vhen the cur- 
rent was sent round the coil mngneti&mg the block of 
iron, the ballistic galvanometers attached to the various- 
search coils embedded in the in.iss deflected with con-^ 
siderable intervals one after the oiher us the magne- 
tisation reached their respective search coils 
^ Last]} come papers on the rupture of iron wire by u 
blow', on the mathenidtical theory of rartmi’s beats,, 
on the effect of internal friction on resonance, on the 
optical properties of a titano-siLicic ghiss, on the quasi- 
ngidity of a rapidly moving chain, on the torsional 
strain which remains on a twisted glass fibre after 
release from twisting stress, on the stresses caused in 
an elastic solid by inequalities of temperature, ancf 
various others. 

At the presi^mt time, when so much attention is being 
given to the development of applied education in this 
country, it is instructive to Lopk back on this ideal 
technical teacher, this translator of abstract mathe- 
matics into concrete industrial achievements, a man 
who was so able that he was quite simple and modest — 
for onl> mediocrity requires “ side ” — who sometirnea 
spoke of things as having happened to be earned out- 
by himself, as if it were a matter of mere chance that 
they had not been originated and accomplished by any- 
one ^i^lsc, What irony of fate when so many holiday- 
making Alpine tounsts, whose only possible claim to 
notice consists in their having made some ascent a 
h^e earlier in the season or-gonc a little higher than 
someone else, return scatheless year after year, that 
the man who was doing, and had done, great work in 
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the realms of engineering’ practice and of pure science 
should have been Lost to the world m his prime 
Vol 1 Is prefaced by a memoir written by his son — 
the present fitting holder of the chair of engineering 
at Cambridge — and this memoir, which even filial love 
and reverence have not made too flattenngp forms the 
best review of the life’s ^ork of Dr Hopkinson. 

W E Ayrton 


REMINISCENCES 

Notes from a Diary, By Sir M E Grant Duff 
Vol 1, pp 317; vol 11, pp 326 (London John 
Murray, 1904 ) Price iSf 

O IR MOUNTSTUART GRANT DUFF tells us in 
^ his preface that in these two, as in the previous, 
volumes of his diary he has ** resolutely kept to the less 
serious side of life " They contain no thrilling adven- 
tures, no sensational revelations, no acrimonious at- 
tacks, no profound metaphysical discussions They 
give, however, an interesting picture of the life of a 
distinguished and cultivated man, with side glimpses 
of many of the most eminent of our contemporaries 
both in this and other countries 
For this Sir Mountstuart has had unique oppor- 
tunities, When he was going to his Governorship of 
Madras his friends gave him a farewell dinner It 
was a gathering of which any man might be proud, 
and in returning thank'* for the toast of the evening, 
he said with no less truth than good feeling that, when 
he was young, his ambition had been to make friends 
of the best and highest of his contemporanes, and 
that, looking round him, he felt that in this object he 
had succeeded beyond his most sanguine hopes 

It IS probable that many of those who read the 
diary will fancy that some pieces might have been 
omitted I remember at one of our modest X club 
meetings we all thought that the dinner might be 
shortened, so as to give us more time for talk after- 
wards But when we came to details we could not 
agree One suggested to omit the soup, another the fish, 
a third the joint, and a fourth the pudding Finally 
we remained as we were so I fancy from the present 
volumes one would omit the botany, another the per- 
sonal details, a third the theological hints, and so on 
But if anyone is disposed to regard some of the 
details as hardly worthy of record, let him remember 
how interesting it would be now if Mecanas had left 
us similar details of his everyday life I What a light 
it would throw on Roman society and Roman history 1 
He gives us glimpses, moreover, which show the 
art of conversation " at its best Me does not con- 
descend to scandal, or attract attention by ill-natured 
remarks, or while away time by remarks on the 
weather As Mr Norton says in a typical case, 
** Flaubert’s correspondence, a new edition of iCschy- 
lus, the Chanson dd Roland, the management of the 
London Library, Bayreuth, the Euryanthh of Weber, 
were only a few of the many' subjects which came up 
during our conversation ” 

The book is admirably adapted for a railway jour- 
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ney, a holiday, or a sick room. It is full of bright 
sayings, of good stories, of interesting reminiscences 
of interesting people. It carries us from one country 
to another, from one soaety to another . from London 
to Switzerland and Greece, from politics to theology, 
from The Club to the Athenmum or the Literary 
Society 

Sir Mountstuart thinks, and 1 should not be dis- 
posed to differ, that the late Lord Derby was the wisest 
statesman of his generation At any rate, probably 
It would be safe to say that of those who took a 
leading part, probably none made fewer mistakes, 

The botanical notes are numerous He mentions, 
for instance, on the authority of Lord Plunket, that 
Westminster Hall is roofed with oak from the forest 
of Shillelagh 

The references to zoology cire less frequent 
On p 193 he tells us that Prof (afterwards Sir 
William) Flower " gave a very interesting account of 
the shell of a tortoise which stands in one of the 
passages. Its original owner was a pet of Laud’s, 
and lived in his garden at Fulham When he became 
Archbishop he took the creature to Lambeth, where it 
lived from 1633 to 1753, when it came by its death, 
thanks to the folly of a gardener, who dug it up in 
the middle of winter ” 

He quotes Aubrey de Vere’s happy saying that many 
people mistake downnghtness for uprightness, and 
again that some people seem to “ think they serve 
God but by serving their neighbour right ” 

Among other amusing bits are Sydney Smith’s 
dream, ” I had a very pleasant dream I I dreamt 
that there would be in future thirty-nine Muses and 
only nine articles ”, the description of the French 
coinage of 1848 by a Royalist ” Liberty — point 
Egalitd — point. Fraternitd — point”, which was thus 
varied ” Libertd de faire du mal Egalitd de mis^re 
Fraternity de Cain et Abel ”, the story of an English- 
man who ” was being driven by a carman through 
some town, when he saw in front of the Post-Office 
what he supposed to be the Nine Muses * What are 
those?’ he asked his driver 'The twelve Apostles,’ 
was the answer. ‘ The twelve Apostles 1 ’ he re- 
joined, ’ I can only see nine ’ ' Oh,’ said the man, 
' the other three are inside sorting the Epistles ’ ” 
Bradlaugh’s saying with^ reference to the old and 
new trades unionism ' ” The motto of the old Trade 
Unionists was ' We will I * The motto of the new 
Trade Unionists is ’ You shall I ’ ” 

One of the most beautiful of epitaphs, that written 
by Wordsworth (Bishop of St. Andrews) on his wife 

I nlmium dilecta vocat Deus, 1 bona nostrae 
Pars animae , moerens altera disce sequi. 

The names of Gladstone, DisraeU, Salisbury, Lowe, 
Coleridge, Newman, Stanley, Tennyson, Browning, 
Dufferin, Matthew Arnold, Huxley, and Flower are 
among those which flit through the pages. Sir Mount- 
stuart says that he has dealt only with the less serious 
side of life. In saying so he meant, no doubt, that he 
does not deal argumentatively with politice, science or 
theology. The diary brings out, however, cleariy his 


Juke 23, 1904] 


NATURE 


‘73 


sympathy Diith science, as shown, for instance, by his 
numerous references to botany and his many visits 
to the British Museum, his reverence for relig’ion, and 
his alTection for his friends 
He mi^ht have made his diary more piquant, no 
doubt, if he had yielded to the temptation of intro- 
ducing* some touches of that ill-nature which, as Lord 
Acton once said, makes the whole world kin It is 
all the more to his credit that he has made a 
thoroughly enjoyable book quite free from scandal or 
bitterness 

Man^ little indications scattered through the whole 
diary show how useful and sympathetic a part Lady 
Grant Duff has taken in her husband’s career 

Avebuhv 


THE METHOD OF N 411 RE STUDY 
The Ludgate Nature Study Readers Books 1 , 11 , and 
111 Edited by J C Medd Pp 176, 204, and 215 
The Frank Buckland Reader Edited by F T Buck- 
land Pp 248 (London Routlcdgc and Sons, Ltd , 
1904 ) Price IS , IS , IS 3d , 6 d 

T he subject of “ nature stud\ ” has occupied a 
pretty prominent place in educational discussions 
for the past few years and now, for good or evil, seems 
to be established as a part of the routine of most ele- 
mentary schools For good or evil we say advisedly, 
since the subject is pursued with mived aims and with 
very varied conceptions of >\hat it can contribute to a 
child's education Some people see in the subject a 
means of increasing the interest in agriculture and 
staying the migration to the towns, others regard it 
from a humanitarian and aesthetic side as teaching 
children to be fond of plants ^nd animals, but the true 
function of nature study is to provide a convenient 
means of teaching the child to obsi^rve and experiment 
and so to apply its reason to the things among 
which it lives Its only justification is that by its 
means the child can be made to work its own mind in- 
stead of passively accepting the statements of the 
teacher As soon as the child's mind ceases to be 
actively finding out from the real object, as soon as the 
personal and actual note is lost, nature study becomes 
a very indifferent school subject 
The want of a clear conception of the spirit m which 
nature study should be pursued is somewhat apparent 
in the little senes of readers which Mr Medd has got 
together, they consist of a number of typical lessons 
contributed by men and women engaged in teaching all 
over the country, among whom we recognise the best 
of the exhibitors at the Regent’s Paik Nature Study 
Exhibibon in 1902, which was so successfully organised 
by Mr. Medd The subjects range over the whole scale 
of natural phenomena, wind and rain, the life of 
animaU and plants, how to keep pets, rocks and fossils 
We can recommend the book thoroughly tg the teacher 
looking round for a subject to make his own, since 
with a httle discrimination he will find examples of 
how to work and what to avoid For example, m close 
proximity come two lessons about rocks , at p. 165, vol 
ill.. Or. 0 > Abbot illustrates how the teacher should 
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proceed to study the quarries in his neighbourhood 
(compare also Mr Lewis, vol. 11 , p 192), what he can 
show from them about the way rocks have been made, 
and how they lead to general ideas about the structure 
of the country A few pages further on we get the con- 
trast — a tepid extract of text-book about strata, folds., 
dip, strike, &c , illustrated by diagrammatic sections of 
Rinekulle on Lake Wener, the Bavarian Hills, and the 
Schiefergebirge of the Eifel ' Again, in the same 
volume, we get a lesson giving a wholly unillummating 
account of sun-dials and the apparent motion of the 
sun, which would leave tJic ordinary child dazed with 
east and west, hour lines and shadows What is anyone 
to make of an explanation like the follo\Mng - 

“ Now, when the ancients found out that the reason 
the time of sunrise vanes is because the earth's axis is 
tilted, il occurred to them to make the gnomon lean in 
the same direction The result of this, was that the 
shadow fell on the same hour lines at the same time of 
the day all the year round What a splendid dis- 
covery I ” 

The next lesson is a good example of the right 
method; the children learn to follow the change in 
altitude of the sun throughout the year by marking its 
height on a window-pane, the motion on the floor oi 
the shadow of a spot on the same window being also 
recorded at the same hour every day Little b\ little, 
as the child absorbs facts of this kind, the motion of 
the earth and its consequences as explained by the 
teacher will begin to live in its mind 

It cannot be too often repeated that as soon as nature 
study leaves the path of actual observation and experi- 
ment iC not only becomes valueless educationally, but 
it IS apt to result m howlers Popular natural histones 
abound in hoary untruths, some of which arc handed 
on another stage in these pages ; some again seem to 
be newly invented Take the following statement, 
vol 111 , p 52 — 

" The experienced eye can delect at once whether any 
particular soil is, or is not, deficient in iron by the colour 
ok the vegetation Compare the grass growing on 
chalk downs with that in a rich, alluvial valley even in 
the same locality The former is short and stunted, no 
matter how wet the season may be, and it never attains 
the deep, rich green hue of the latter, inasmuch as 
chalk contains very frttle iron, and that as an impurity ” 

Sciolism could not go further, wc should like to viva 
the author on the meaning he attaches to the word 
"impurity” in this connection, btit he, alas' is an 
inspector, born to viva other people I 

As regards the way to treat natural history proper in 
the school and how to turn the child’s strong instinct for 
collecting into the right lines, no better lessons could 
be fo^nd than those on insects provided by Mr W. J 
Lucas. 

The fourth volume of the senes consists of a selec- 
tion from Frank Buckland 's " Curiosities of Natural 
History,” and makes as good a school reading book 
as one could wish to have. The whole senes is Avell 
pri|tted and liberally, if soiYfewhat unequally, illus- 
trated A D H 
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OUR ROOK SHELF. 

On the Location and Examination of Magnetic Ore 
Deposits by Mametometnc Measurements, By 
Eugene HaaneK Pp ix+ 132 and plates (Ottawa, 
Canada , Department of the Interior, 1904.) 

Dr. Haanel, Superintendent of Mines to the Canadian 
Government, read a paper under the above title at the 
annual meeting of the Canadian Minm|^ Institute in 
the spring of last year, which is now pubushed in book 
form by direction of the Minister of the Interior 
The work is substantially an account of the Swedish 
method of locating by means of specially constructed 
magnetometers the presence of magnetic ore deposits, 
and of determining their strike, direction of dip, and 
•depth below the surface. 

Von Wrede, as far back as 1S43, indicated the value 
of the magnetometer in determining the location and 
-extent of such deposits, but the first to turn the sugges- 
tion to practical account was Robert Thal^n, who, in 
1879, published his work '* On the Examination of 
Iron Ore Deposits by Magnetic Measurements 
'Since that time the method has been greatly developed, 
and convenient field instruments — the Thal^n-Tiberg 
magnetometer and the Thomson-Thal^n magneto- 
meter — are now placed by Swedish mcchaninans at 
the disposal of mining experts As yet, however, the 
knowl^ge and use of these instruments have been 
almost exclusively confined to Sweden, although 
acattered references to their employment are to be met 
with in English mining and scientific literature 
Rucker i\nd Thorpe, in their great magnetic survey 
of the British Isles, showed the value of the magneto- 
meter in determining the presence and the contour of 
underground magnetic matenal, and they were the 
first to direct the attention of English geologists to the 
ImjMrtancc of this instrument in geological inquiry 
Dr. Haanel has rendered the mining profession a 
great service by putting together a concise account of 
the Swedish method And practice By the help of this 
manual a properly trained mining engineer would have 
comparatively little difficulty in mastering the theory 
of the field instruments and in acquiring familiarity 
with their use. 

Whether, however, the greater number of English 
mining engineers are sufficiently well trained to follow 
the mathematical treatment of the theory, as set forth 
by Dr Haanel, may be open to doubt 

^pokil, an International Language By Dr. Ad 
Nicolas Pp. vui + aya (Paris- A Maloine, 1904.) 
This work consists of eight pages of preface, of 
eighteen pages of “ grammar," of forty-four pages of 
oxercjses, and of 203 pages of a " Spokil "-French dic- 
tionary. The language consists of two kinds of words ; 
those borrowed from existing languages with slight 
modifications and those coined on a system The sys- 
tem ia ingenious, but, In the opinion of the reviewer, 
-^uite unworkable To take an instance To the 
letter ** p ” is attached various ideas; for example, 
those of motion, the foot, weight and the preposition 
" after " Thus we find Pimo, heavy; Pino, light; for 
the letter n contradicts the letter m; Feme, to lead; 
Penei to come; the idea of "leading" being anti- 
thetical to that of "coming"; Pleat, wood; and 
Plealta, absence of wood* the idlea of absence 
or default arising from the affix "ta"; and so 
on. As in Esperanto, different parts of speech are 
distinguished by different vowels, as, for examf^, 
Alta, dirt, or a dirty oluNt; Arte, to dirty; 
Arto, dirty ; and Artu, dirtily The languan Is hi what 
may be termed the agglutinative stage | Tor we have 
ApaftI, derived from Ap, to^lead, af , off, and II, agent ; 
the whole word means an abductor. It may Interest 
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chemists to know that the future name of butylene is to 
be euL vokilo; for e stands for carbon, u for hydrogen, 
I is terminative; vo means four, ki eight, and lo is the 
termination of a noun ( 7 ). English plurals in s are bor^ 
rowed, likewise our classification of genders Tlie de- 
finite and indefinite articles are retained in the singular 
and plural, the latter in the plural in the sense of " the 
ones ”, and the French " du ” and " des " also appear 
in both numbers 

Enough has probably been said to give an idea of the 
character of the grammar; in conclusion, we Will show 
what IS " to serve as a model to future speakers it is 
" Zu erve di teil da les cspel /oio " We do not think 
that that will be the fate of this artificial language 
And it may be confidently supposed that the future uni- 
verbal language will not be invented by a Frenchman 
There have been a good many attempts; and they all 
tend far too much towards inflection Probably the 
most perfect languages from that point of view are 
those of the native Australians, who possess singular, 
dual, trial and plural, who have inclusive " we " and 
" they,” as wtU as exclusive, and who indicate in half- 
a-dozen ways the particular position of the object de- 
signated by the word " that " The idea of an inter- 
national language is an admirable one, and it will no 
doubt be realised, but the end is not yet come, and it is 
certainly not " Spokil " 

The Non-MetaUic Minerals Their Occurrence and 

Uses By George P Merrill. Pp xi + 414. (New 

York John Wiley and Sons, 1904; London: Chap- 
man and Hall, Ltd ) Price 17J. net. 

Thr author of this valuable work is head curator 
of geology in the United States National Museum, 
and in 1901 he issued a scholarly guide to the 
study of the collections in the section of applied geology 
Upon this guide he has founded the present work in 
which he brings together the widely^scattered notes 
and references relating to the occurrence and use of 
minerals of value other than as ores Much of the in- 
formation he gives is quite new, particularly in regard 
to the occurrence of American minerals ; and the value 
of thA work 15 greatly enhanced by the well-selected 
photographs of quarries and of striking specimens 
Among these the views of the big vein between the 
peridotite and gneiss at Corundum Hill, North 
Carolina; of the ouarry of lithographic limestone at 
SoJenhofen, Bavaria; of large spodumene crystals in 
granitic rock, Etta Mine, South Dakota;^ and of 
quarries of bituminous sandstone in California and in 
Indian territory, are of special interest. 

The scheme of classification adopted is as follows ; — 
(1) Elements, (2) sulphides and arsenides, (3) halides, 
(4) oxides, (5) carbonates, (6) silicates, (7) niobates, tan- 
talates and tungstates, (8) phosphates and vanadates, 
(9) nitrates, (10) borates, (ix) uranates, (12) sulphates, 
(13) hydrocarbon compounds, and (14) miscellaneous, in- 
cluding grindstones, pumice, moulding sand, road- 
making materials, &c Gems, building stones and 
marbles are not included in the scheme Under each 
species will be found an excellent bibliography, and 
much interesting comment and information regarding 
its uses For example, we are told that at Oberstexn, 
on the Nahe, schoolboys' marbles are made in great 
quantities from limestone. The stone ia broken into 
square blocks, which are thrown into a mill consisting 
of a flat horizontally revolving stone with numerous 
concentric grooves on its surface. A block of oak» of 
the same diameter as the stone and resting on the cubes, 
is then made to revolve over them in a current of water, 
the cubes being thus reduced to the spherical form in 
about fifteen niinutes. 

Of lithographic stone a senes of analyses are given 
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Bhowing* the variation in composition, even in samples 
from the same locality. The only stone which has as 
yet been found to fill all the requirements of the litho- 
RTapher's art is that from Solenhofen, in Bavaria In 
the United States matenals of the nature of htho- 
f^raphic stone have been reported from a number of 
localities described by the author While, however, it 
nas possible to get small pieces suitable for trial pur- 
poses, every locality hns failed, as n constant source of 
supply of the commercial article Very encouraging re- 
ports come from Canadian sources, and it is possible 
that a considerable lithographic stone industry may yet 
be developed in the Dominion 

EssaiJ des Metaux, Theortc et Pratique By L Gages, 
Chef d'escadron d'Artillene Pp 168 (Pans 
Gauthier-Villars, no date ) Price 3 francs 
This little work, the sixth of the “ Aide-Memoire '' 
senes on metals, by the same author, is written with 
much of the charming dearness of diction generally 
found in French metallurgical writings There are two 
parts, the first on the theory of the tests and the second 
on practice Considering the size of the page (con- 
venient for the pocket), the matter is wonderfully well 
treated Thus, to take the tensile test as an example, 
there 15 a general heading, Preliminary Ideas, with 
paragraphs (i) Period called Elastic, (2) Period of De- 
formation, (3) Contraction, (4) Curve of Traction In 
this last IS worked out from the ordinary tensile curve, 
showing elongation and tons per square inch on the 
original section, a curve showing tons per square inch 
on the real section, thus making plain to the student the 
reason for the apparently paradoxical form of the 
ordinary curve The next mam heading is the Law of 
Similitude, treated under six subheadings, the first 
of which, for example, considers the two permanent 
elongations produced during tensile testing These 
two very distinct elongations are not only made clear, 
but methods arc given for their determination, and the 
steps in the reasoning arc w^orked out by simple 
mathematical methods where necessary In like 
manner are handled such subjects as elasticity, in- 
fluence of temperature, repetition of stresses, distri- 
bution of deformations, augmentation of elastic limit 
Part 11 , on practice, treats in a general way of the 
tests applied by engineers before accepting cast-iron, 
steel, steel castings, Sec A short chapter gives a genera) 
idea of the kind of tests applied to metals other than the 
iron family Two pages on microscopic metallography 
are full of wisdom, counselling caution in its use alike 
for specification and deduction, which might well be 
taken to heart by some present day advanced workers 
If one remembers that the little book is of a very general 
nature and deals with ideas about tests and testing 
with few details, then it is heartily to bfe recommended 

A. McW. 

A"aW HeuniQnn*s Anleitung sum Experimentiren he% 
V orlesungen uber anorgamschen Chemis By Dr 
O. Kflhhng Third edition. (Brunswick Vieweg 
U2id Sohn, 1904 ) Price 19 marks 
So long as the lecture system of importing information 
is retained, so long will the experimental demonstration 
remain its necessary accompaniment It is useless to 
contend thdlt a student cannot derive the advantage by 
seeing an experiment performed that he would were he 
to do it himself in the laboratory Apart from the costli- 
ness of much of the apparatus, the difficulties of 
manipulation would put it beyond the pow^r of a be- 
Ifimier to obtain satisfactory results, wh^ch depend, as 
they frequently do, on the skill and experience of the 
experimenter. Provided an experiment is neither 
merely pretty nor obviously sensational, nor lasts long 
enough to interrupt the train of ideas, the effect can 
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only be stimulating to the student. But the effective- 
lecture experiment fulfilling these conditions requires 
a good deal of thinking and working out, and that is 
why the books on lecture experiments by Heumann and 
Newth arc invaluable to teachers whose time outside the 
Lecture room is occupied with research or the manifold 
duties of their departments The third edition of 
Heumann ’s Anlcitung rum Experimentiren " will be 
welcomed by all teachers of chemistry. The author 
who IS perhaps better known as the discoverer of the 
indigo synthesis, died m 1S94, shortly after the second 
edition of his work appealed, and the task of revision 
has fallen to Dr Kuhling rhie experiments which he- 
has added relate to electro-chemistry, to the use of liqqid 
air in low temperature experiments, and to Moissaa^ 
electric furnace and Goldschmidt’s reduction methods 
for the production of high temperature reactions, Phy- 
sical chemistry also claims a Miiall share of the new 
edition The increasing use of the lantern has induced 
the editor to introduce a chapter on optical projection 
which includes an account of an electric installation for 
the lecture room, The .luthor has had the advantage of 
obtaining much valuable information from such skilled' 
experimenters as Landolt, Fischer, Buchner. Buntfr 
and many others, with the result that the volume has 
swelled to a bulk which might dismay any ordinary 
lecture'Xssistant J B C 

Church Stretion Vol 11 Birds, by G H Paddock 
Flowering Plants, by R de G Benson , Mosses, by 
W P Hamilton, Parochial History, by H M 
Auden Pp 205-l-xvit, Vol ui Pte^Roman, 
Roman, and Saxon Archaeological Remains, by 
E S, Cobbold, Church Architecture, compiled by 
E S, Cobbold Pp 124+ X Both volumes edited- 
by C W. Campbell-Hyslop and £ S Cobbold. 
(Shrewsbury L. Wilding, 1904 ) Price ss net 
each 

Thb first volume of this instructive guide to Church 
Stretton, which is npw complete, was reviewed m our 
is&ue for October ii, 1900 (vol Ixii p. 57 *)* as 

pointed out on that occasion, the first instalment dealt 
with the geology, macro-Iepidoptera, and the moUuscs 
of the neighbourhood As might be gathered from 
the titles of the sections into which the present two 
volumes are divided, the completed account of Church 
Stretton contains all that a visitor or resident is likely 
to want to know Moreover, as the volumes contain 
the results of local scientific research and observation 
by competent workers, they may be used with confi- 
dence as a guide to the natural history and archaology 
of the district 

In the introduction to the catalogue of the birds met 
with in the district of ChurcH Stretton, Mr Paddock 
directs attention to the fact that owing to the per- 
sistent persecution by game preservers, some of the 
larger Raptores, which formerly bred there, do so no 
longer, and that the smaller species are, from the same 
cause, rapidly diminishing in number A similar fate 
has befallen some members of the Corvidae, though to 
a lesser degree 

Mr Benson’s catalogue of the phanerogams of 
Church Stretton is conveniently arranged and exhaus- 
tive in its character Owing to the ill-health of the- 
compiler, this list was revis^ by Mr. Hamilton, who- 
deals also with the mosses of the neighbourhood 

Fundamentals of Child Study. By Edwin A Kirk~ 
pa^jnck, B S , Ph Pp xxi + 384 (New York 
The Macmillan Company, London Macmillan and 
Cp., Ltd ) Price 5^, net. 

*’This book," we are told, is an attempt to present^ 
in an organised form, an outline of' the new science of 
child-study for investigators, students, teachers, and 
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parents . . It was the original intention,” of the 

author, ” to summarise all the principal child-study in- 
irestigations that have been made ” But this plan was 
evidently abandoned at a very early stage, and we have 
instead the present popularly written volume, which we 
can heartily recommend both to teachers and parents 
Its style 15 pleasing, and its matter fairly correct, em- 
bodying the expenence of fourteen years' study and 
teaching in the subject Were the contents as widely 
read as they deserve to be, the immense importance of 
child-study, as a basis for methodical teaching and 
rational education, would be more generally rfealised. 
The greater part of the book is devoted to the develop- 
ment or instincts — a word used in an extended sense by 
the author to embrace the phenomena of imitation, 
curiosity, migration, and even eesthetics, morality, and 
expression These nine chapters, together with those 
on heredity, individuality, and on the development of 
the intellect, are all admirably written, containing ex- 
cellent food for the parent's rchection and stimulating 
the Interest of the teacher in her work It seems 
strange that the subject of fatigue should be relegated 
to the chapter entitled "Abnormalities,” This latter 
contains some useful hints on the mental and physical 
defects of children, but the accompanying pathological 
and anatomical remarks are in several instances in- 
accurate and misleading C S M. 


I.ETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions 
expressed by hts correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Natuhb 
No notice is taken of anonymous communications j 

Reiidual Affinity, 

Thshb appears to be a tendency among chemists to 
abandon their own doctrine of dennite valency, and to 
recognise an indeterminate and fluctuating number of links 
connecting atoms with each other 

The electron theory of the physicist, which assigns one 
indivisible unit of charge to a monad, two to a dyad, Sic , 
has therefore encountered some opposition, inasmuch as it 
seems to tend to harden Che old doctrine of ” bonds ” 
whereby atoms were supposed Co be linked only in a simple 
definite and numerical way, no fraction of a bond being 
contemplated 

Assuming this rough statement Co represent something 
like historical truth, 1 have a few remarks to make on the 
su^ect 

F^lrsC, the possession by an atom of a definite charge, 
numerically specifiable as a simple multiple of an indivisible 
unit, must be accepted as a physical fact 
Second, this fact corresponds with those other facts which 
originally Jed chemists to assert, for instance, that nitrogen 
was a triad or pentad, carbon a tetrad, &c ^a position which 
it would seem absurd to abandon. (Incidentally It may be 
noted Chat a monad must be either electro-positive or electro- 
negative, but that a tetrad need not be either, since its 
pairs of charges may be opposite in aign ) 

Third, there la nothing In these doctrines Inconsistent 
with the existence of fractions of a bond and any required 
amount of " residual affinity ” 

It is this last thesis that I wish briefly to develop 
Indeed, in 190a, In a paper on electrons published in the 
Journal of the Institution of Electrical Engineers, vol 
xxxil , p. 103, I showed how It was possible to regard 
ordinary mechanical cohesion on the electric theory , and 
likewise Chat it wae eaey to regard molecular combination 
from the eame point of view 

In a Bhort conversation with Prof Armstrong, at the 
Mansion House recently, 1 realised more dearly than before 
where the Imaginary dlfflcuUy now lies 
It has been an occaslopal habit with physicists when 
speaking of lines of force to think of a single line of attrac- 
tion or elastic thread joming each negative electron to its 
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corresponding positive charge , each unit charge, ifi fact, 
being regarded as the cut end of a line of force and nothing 
else But so far as I know it has never been ooneldereS 
that these lines of force so interpreted were physical reali- 
ties, and that one and only one line really appertained to 
each unit charge ; though in his recent remarkable book 
reviewed in these columns on May aG, p 73, Prof J J 
Thomson goes near to assigning so great a physical reality 
to the lines of force as would make the number Issuing 
from any charge a commensurable number, that Is to say 
he begins hypothetically to regard each line of force as a 
discrete physical entity But even so there Is no evidence 
that each unit of charge ought to have assigned to it one 
solitary line of force, it might have a great number , though 
It is true that on that view it becomes a definite question 
how many lines of force a unit charge possesses, whereas 
on the ordinary vaguer view of a centre of force the influence 
of which is felt in all directions, any specification of number 
of lines js either meaningless or a mere question of con- 
venience of measurement, like the number of miles in the 
circumference of the earth, or the number of cubic feet in 
a room a number which is necessarily and always in- 
commensurable 

On any view electrons are supposed to repel and to be 
attracted with a force varying os the inverse square of the 
distance, and this is only consistent with a very large 
number of lines of force radiating from each and starting 
out in every direction equally 

When opposite charges have paired off in solitude, every 
one of these lines start from one and terminate on the 
other constituent of the pair, and the bundle or field of 
lines constitutes a full chemical " bond ” , but bring other 
charges or other pairs into the neighbourhood, ana a few 
threads or feelers are at once available for partial adhesion 
in cross directions also, the quantitative distribution of the 
force being easily calculable from geometrical data 

Briefly, the charge is indivisible, it is an atomic unit 
(up to our present knowledge) , but the lines of fdree eman- 
ating from It are not indivisible or unified at all The bulk 
of them may be occupied with straightforward chemical 
affinity while a few strands are operating elsewhere , and 
the subdivision of force may go on to any extent, giving 
rise to molecular combination and linking molecules into 
complex aggregates, so that a quite gradual change of 
valency is conceivably possible, the number of wandering 
lines being sometimes equal to, or even greater than, the 
number of faithful lines — though this would usually represent 
an unstable condition not likely to persist 

I state the position m order that physicists who see reason 
to disagree with it may Intervene in good time and prevent 
any premature acceptance of a harmonising interpretation 
by chemists , because so long as there Is any real out- 
standing difficulty it is clearly brst for the progress of 
science that diverse views should continue 

Oliver Lodge 


On a Dynamical Syatem Illustrating Spectrum Lines 

I DESIRE to eEprsss to Prof Nagaoka my regret at my 
misinterpretation of his letter to Nature of February 35, 
which was due simply to my failure to find any mention 
there of the larger system of which he speaks No doubt 
hiB ring is quasi-stable if the central positive charge is 
large enough , but Is it allowable to leave out of account 
the rest of the system? Waiving this objection, I would 
point out that there are upper limits to the central charge 
which cannot be exceeded without making the wJiole 
system positive, or the velocity of the ring greater^ than 
that of light. It may very well be that either limit is too 
low to allow a stable system to be reached , the discuislon 
of this point must be reserved for another time. 

G A Schott 

Physical Laboratory, University College, Aberystwyth 

A Correction. 

In my letter to Nature of June 16 (p 151) concerning the 
squrce of radio-active energy, I should of course have halved 
the expressions given for the electrostatic energy of an 
isolated electron, and For energy set free by annihilation of 
matter C V. Burton. 

Cambridge, June ifl 
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k VfORLD-mHE BAROMETRIC SEE-54 W 

I N the year 190a, an account was given in this Journal 
(vol Ixvi, p 248) of a short period atmospheric 
barometric variation which appeared to be closely re- 
lated to the changes in the percentage frequency of 
prominences as observed year by ^ear on the limb of 
the sun. In a later article, which appeared in the 
following year (vol Uvii p 224), it was shown 
that this barometric variation consisted really of a 
great see-saw between two nearly antipodal parts of 
the earth, the one region about India and its neigh- 
bourhood behaving in an inverse way to that of South 
America and the southern parts of the United States. 
A further study of these pressure changes has recently 
been communicated by Sir Norman Lockyer and the 
writer to the Royal Society, the object being to trace 
the behaviour of these variations in as many regions 
of the earth’s surface for which observations covering 
a sufficient period of time are available 

For this, so to speak, classification of pressure vari- 
ation types, the system adopted was to take the 
pressure variations over India and Cordoba as the chief 
types of each region, denoting those 
of the former by the symbol ( + ), 
and those of the latter by (-) The 
pressure curve of any other place 
was then taken and compared with 
each If, for example, it was found 
that the curve extending over 
several years exhibited an excess 
pressure at those epochs when the 
Indian pressure curve was in excess, 
then It was classified as being 
similar to the Indian type and re- 
presented by a ( + ) If it was seen 
that although it was more like the 
Indian curve than that of Cordoba, 
but yet not quite the exact counter- 
art of India, then it was denoted 
y ( + ?) In a similar way pressure 
(.urves like Cordoba were classified 
(-). and those more like Cordoba 
than India as (— ?) 

In some regions the pressure 
variation curves were distinctly a 
mixture of both the Indian and 
Cordoba types, and it was difficult 
to classify them satisfactorily by the 
above method The symbol adopted 
for these cases was (±7) Again, there were further 
some curves, but very few in number, in which even 
this mixed type of symbol was not sufficient to exhibit 
the relationship of their variations to the other curves, 
so a special symbol (?) denoting ambiguity was used 
It may here be mentioned that the pressure curves 
here utilised for discussion were not always formed 
from the values obtained by plotting the annual means, 
but from the means of the groups of consecutive 
months in which the pressure was above or below the 
yearly mean value Such a division of the year can bo 
accurately determined for places wb;ch have a regular 
and_ pronounced annual pressure variation, such as 
India, and where the yearly barometric range is of far 
greater magnitude than any other aperit^ic fluctu- 
ation In those regions where the mean yearly curve 
IS more misleading than otherwise, such as the case 
of the British Isles, the divisions according to the two 
seasons included in the two groups of months, April 
to September and October to March, were adopted 
In examining the curves for the siinllarity or dis- 
similarity of the pressure changes, it was found that 
the special types were apparent sometimes in the yearly 
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curves, sometimes in those for one or other of the hi^h 
or low pressure groups of months, or sometimes in 
both of these. It did not, however, appear to follow 
that, because the type was distinguishable in the yearly 
curves, it was necessarily apparent in both the curves 
of the high and low pressure months, 

On the accompanying map of the world are marked 
the types of pressure variations in each region included 
in this barometric survey 

Although the above classification gives a very fair 
idea on the whole of the types of pressure variations 
from one region to another, minor peculiarities have 
been met with which have tended to add a certain 
amount of difficulty. These remarks apply principally 
to places in the more northern latitudes. Thus, for 
instance, Greenland and Iceland have been classified 
as of the (+ ?) type, the British Isles, Germany, and 
Spain of the (^ ?) type, and the Azores of the (— ?) 
type 

While the western portion of Europe is of the ( ± 7) 
type, the eastern portion gradually assumes the (— ?) 
type, and this repon extends not only probably to 
Norway and Sweden, but right across European and 


Asiatic Russia The European Russian type of curve 
has an undoubted similarity to those of more western 
Europe, but there are variations which indicate that 
the type is more lifce that of Cordoba than India 

Again, another region in which rather mixed types 
of pressures are met with is that of eastern and north- 
eastern Canada Curiously enough, Prince Edward 
Island and Sydney (Nova Scotia) correspond very 
closely to the (-) type, if allowance be made for the 
differences about the year 1877’. The inverted curve 
for the latter with the Adelaide (Australia) pressure 
curve for comparison is shown in Fig 2 

In addition to illustrating tins reversal between 
Adelaide (+) and Sydney (Nova Scotia) (- ?)■ this 
figure shows also, to serve as examples, curves for 
two other sets of reverse pressure conditions Thus, 
Bombay (+) is compared with the Cordoba ( — ) 
pressure curve (inverted), and is an example of the 
adopted types of pressure variation Iceland is com- 
pared with that of the Azores (inverted), and shows 
the reverse conditions that prvsvail between a (+7) 
typ4 and a (—7) type 

A fact to which attention was< very often directed 
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in attempting to classify the pressure curves was that 
aome curves, after following very closely for many 
years the Cordoba (— ) or Indian ('+) type of pressure, 
as the case m.iy be, would revert back to the opposite 
type for a period of years Thus, to take the case of 
one station alone, namely. Sydney (Nova Scotia), as 
an instance, the pressure curve lollows very closely 
that of India from 1874-1882, after which, up to 1890, 
it has a very tiosp resemblance to the Coraoba type 
The behaviour of this Sydney (Nova Scotia) pressure 
curve can be compared with the Adelaide (Australia) 
curve 111 Fig 2, but it must be noticed that the former 
has here been invtrted 

The nccompanving map (Fig 1) shows the result 
of an attempt to indicate the position of a neutral 
line to illustrate approximately the mean lines of separ- 
ation of these two chief pressure types, although it 



IBTD IBM IBM IMO 
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by Bombiy f4-), CordobiC- ), and ihe l»rain«inc relaiionshipi b«twccn 
AdaUida Bi^ Sydney (Nova Scotii) aiid bitwean Icsbnd and Ihc 
AioreH 

must be remembered that this line is liable to a prob- 
able small oscillation about its mean position 

$0 far as tan at present be determined, one line 
conamenLing to the west of Alaska, separating this 
region from Siberia, passes easterly along abewt the 
•60° parallel of Intitude, and runs in a south-easterly 
direction between south-west Greenland and north- 
east Can.ida Jt then crosses the North Atlantic, 
passing to the north of the Azores, and skirts the 
south-western portion of Portugal It then strikes 
down towards the Equator, cutting north-west 
Africa, so far a*, tan be judged from the scant pressure 
values available, through the middle of the Sahara 
It leaves Africa neafylhe Gold Coast, and passes into 
the South Atlantic, where it cannot be traced further 
•owing to lafk of observations in this southern ocean 
The other boundary or neutral line passes to the 
north-east pf Greenland %nd north of Iceland, crosses 
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the southern portion of Norway and Sweden, and 
traverses southern European Russia It then takes a 
course somewhat more eastffrly, skirting the northern 
part of the Caspian Sea and Turkestan, passes 
between Tibet and Mongolia, and through China It 
then leaves the continent a little to the south of the 
Yellow Seat passes into the North Pacific Ocean 
Here its path cannot be traced, but it evidently passes 
well to the east of the Philippine Islands, and Solomon 
Islands, takes a new south-westerly course, skirting 
the eastern side of Australia and passing between 
Tasmania and New Zealand Its track is then again 
lost in the southern Pacific Ocean. 

Although too much weight must not at present be 
given to the positions of these neutral lines through- 
out their whole length, it is interesting to note that 
they are fairly 5yn1mctrH.1l 10 one another, although 
no attempt has been made to make them so. Both 
linos apparently cross the equator at about antipudnl 
points, and both appear to have a similar trend in 
northern and southern latitudes 

The result of this survey seems to indicate clenrh 
that there exists a general law relating to the pressure 
changes which occur simultaneously in these two 
extensive regions of the globe, separated and dehnrd 
more or less by a neutral line, this latter forming 
a fulcrum about which see-saws of pressure from one 
region to another take place 

Special cases of such reverse pressure variations 
have previously been noticed, chief among which 
.ire those detected by Blandford, Hildebraiidsson and 
Hann 

To illustrate these cases in reLition to the present 
work, there have been drawn on the map (Fig i) 
small circles connected bv lines to show their relation 
to the neutral line A single glance is sufficient to 
see that in all cases except one the see-saws occur 
in places lying on opposite sides of the neutral line 

These results thus agree well in the main with the 
present distribution of the regions which have been 
examined 

Quite recently Prof Bigelow, working on the same 
lines as those indicated in the present research, 
published .1 map oF the world on which he h.is in- 
dicated the distribution of the pressure types accord- 
ing as they follow the Indian (or direct type as he 
calls it) or the Cordoba (indirect) pressure variations 
In most of the mam features, however, his map 
suggests a somewhat similar distribution of these 
pressure types to that given here Thus, he finds 
that " the region around the Indian Ocean gives direct 
synchronism, South America and North America give 
inverse synchronism, while Europe and Siberia give 
an mdilTerent type. Greenland and Iceland seem to 
have direct type like the Indian Ocean The 

eastern hemisphere tends to direct synchronism, 
except in Europe and Russia where the indifferent 
type prevails, and the western hemisphere to the in- 
verse type 

It may be mentioned in conclusion that regions 
which are the reverse of one another as regards these 
secular pressure variations should very probably 
experience opposite kinds of abnormal weather, while 
those over which the same type of pressure variation 
exists should have weather of an abnormal but similar 
nature The intimate connection between pressure 
and rainfall, allowing for the local conditions as 
regards situation for the latter, suggests that the 
variation of rainfall should be closely studied in rela- 
tion to this barometric surge, and it is in this way 
that progress may be look^ for with regard to 
monsoon and other seasonal forecasts 

Willi ui J S Lockver 
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ENGUSH FIELD-ANTHROPOLOGY <■ 

'T^HE first org'anised mifision sent out from this 
^ country for purely anthropological research was 
the outcome of Dr Haddon's visit to Torres Straits in 
186S, when he began to collect materials for a study of 
the natives Ten years later, with the assistance of a 
fully-equipped expedition, he was able to complete the 
work The reports will occupy six volumes, of which 
this IS the first to be completed , two parts of volume ii 
(Physiology and Psychology) have 
already appeared 

These savages constitute the 
ethnological frontier between 
Australia and New Guinea, but 
are distinctly Papuan They 
have been in contact with white 
jjearJ-shelJers and missionaries for 
about thirty years, and most of 
them are now' Christianised 
Though they are not a people of 
striking idiosvncrasv, such as the 
Arunta of Central Australia, and 
do not add to the romance of 
ethnology, yet this careful study 
of them has enriched science with 
several unique facts and many 
variations from type which will 
hav'e considerable infiucnce upon 
theory 

The account of the soiial 
organisation is based upon care- 
fully revised (genealogies, com- 
piled by Dr Rivers, which form 
a register of births, marriages 
and deaths, extending back for a 
hundred years The method is 
an excellent one The native 
system of kinship is the classifi- 
ed tory, with three iion-essenlial 
features, which are developed in 
a remarkable way, The first of 
these 15 the practice of exchang- 
ing names, which seems to have 
been almost as common as, say, 
our custom of exchanging cards 
The task of the genealogist was 
thus rendered very laborious 
Secondly, the number of reci- 
procal terms is unprecedentedly 
large 'Fhus the term tukoiah 
denotes the relationship of brother 
to brother and sister to sister, it 
is also used — and here the classifi- 
catory system appears — of all men 
of the same generation in the 
father’s clan, the mother's clan, 
and the father's mother’s clan, 
also of the sons of a brother and 
those of a sister, and of the sons 
of two sisters Brothers’ wives, 
however, are not called wives '’^ 
of ego, nor is there any trace of 
group-marnage Polygamy w'as once frequent, but 
polyandry is unknown. The terms of relationship 
are also used as terms of address In the third place 
we have «)lat is perhaps the best example extant of 
the regulation of social duties and privileges by kin- 
ship, The division both of labour ant^ of rights is 

^ "Rspons of the Ciolbndae Anthropolocical ^vpodilbn 10 Torrei 
StroliH, Vol. V. Sodolocr, Muic iiml Relirion of lha Wntorn lilhiidar*." 
adU«d by A. C Hoddtmi de,D , P R.S , Fdlaw of Chriii'i Collooe. Lk 
on Blbnology In Um Umvanityof Cunbridoe Pp 
xkIL (Cubridfo* At tn« Univanliy P^eii, 1904 j Prlca 95/1141 
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ipparently unique 
fights, belonging 
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especially to the relationship of wad'tvam (the 
procal term for maternal uncle and nephew) 

Totcmism is very fully developed, both in its social 
and religious aspects, and has important peculiarities 
Besides the principal totem a clan possesses a sub- 
sidiary one Two important totems are crescent- 
shaped ornaments of tortoise-shell, with no reference 
to any animal or plant , thev arc merely decorative relics 



Fics T —Performer bi the Saw-fiah Dbdcb, Waibcn 

* 

' from the wardrobe of the hero Kwoiam, a warrior 
whose exploits fonn a considerable saga and who is 
more or less definitely apotheosised, These relics 
resemble in the powers attached to them the churinga 
of the Central Australians But Kwoiam himself 
IS a totem 1 Magical ceremonies are performed, as in 
Australia, to increase the supply of the totem animalA 
ap well as of the crops, 'An interesting feature of 
Memic society is the way in which the clan members 
try to live up to the character of their totems The 
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Cassowary men, for instancej are pugnacious, long- 
lened, and good runners 
Though marriage is strictly forbidden within the 
totem clan, its regulation belongs to kinship rather than 
to totemism The phratry system, so common in Aus- 
tralia, seems to have formerly existed A man some- 
times lives with his wife’s people, a case apparently 
due to circumstances which have no connection with 
maternal descent The custom of the levirate is known, 
but It IS not obligatory, and there is nothing to show it 
to be a survival of polyandry It is wrong to marry an 
old woman, Hie eldest daughter is always married 
first Young men rub their b^ies with ** sweetheart 
medicine to attract the notice of the girls It is the 
universal custom for the women to propose to the men 
The heads of dead persons are cured, painted and 
kept by the nearest relatives It is to be noted that no 
worship IS paid to them Ancestor worship is un- 
known , the custom in question is solely due to affection 
One of their funeral customs is a remarkable oarallel 
to the ancient Roman prachce, persons carefully got 
up " to represent dead relatives dance at the burial 
Very interesting features are presented by the customs 


Which hove to do with property, There is no group or 
clan ownership of land; every inch of ground is owned 
by some individual A man’s property is divided at his 
deatH'among lus cJiildren In default of male issue, a 
daughter may inherit They have a system of leasing 
, their gardens If a man wants to buy a canoe he can 
, pay by Instalments with immediate possession, the 
Ttmes' scheme being here anticipated. 

The account of the native religion gives an impres- 
sion of incomplete study We arc told that there is no 
supernatural sanction for morality , even the totems 
■ are not really worshipped We hear incidentally that 
the natives pray to their " heroes " An analysis of 
their habits of prayer would have been instructive 
More Information about the chief hero, Ki^oiam, would 
have been welcome A folk-tale speaks of the first 
Created man . is this idea borrowed from missionaries? 
' ne concluding sentence of the volume is, '* unless the 
above-mentioned heroes be regarded as ^oda, 1 think 
it can he definitely stated that the western islanders had 
no deities, and certainly they had no conception of a 
Supreme God.'* 

NO. 1808, VOL 70] 


We have only mentioned a few' of the many facta 
which will assist m throwing light on old problems. 
That so much was done in so shott a time speaks weD 
for the energy of the expedition But could not the 
hundred odd pages of folk-tales, fully reported, have 
been reduced? A precis of such seems adequate. 

The volume is a fine monument of English anthrop- 
ology, and reflects great credit on the enterprise and 
devotion of Dr H addon and his colleagues It is by 
such work as this that the " science of man ” is 
justified Ernest Crawlbv. 


PROGRESS IN WIRELESS TELEGRAPHY 

I T 15 eighteen months or more since Mr Marconi 
succeeded in establishing wireless communication 
across the Atlantic. On that occasion a few congratu- 
latory messages were exchanged, a great deal was 
written on the subject in the Press, and the more 
timorous of cable shareholders were reported to be 
much troubled A little later the attempt was made 
to demonstrate that this achievement was not merely 
a firework display, but was capable of 
direct commercial application ; the 
Marconi Co entered into a contract to 
supply the Times with nevs from 
America bv wireless telegraphy, and 
for a day or so there appeared items 
of news in that paper under the head- 
ing “ By Marconigraph ” But after 
a few messages something wont 
wrong, and the public were given to 
understand that a piece of auxiliary 
machinery had broken down It is to 
be presumed that this piece of 
machinery has at length been repaired, 
for Mr Marconi has once again come 
very much to the front with long- 
distance transmission work The 
an noun cement, W'hich we published 
last week, that he had been successful 
in maintaining a supply of news to the 
Campama on her voyage across the 
Atlantic with a regularity sufficient to 
allow of the publication of a daily 
paper on board that vessel affords 
evidence that he is still steadily push- 
ing forward the practical development 
of wireless telegraphy We have 
repeatedly urged in these columns chat 
the real work of wireless telegraphy 
lay in communication with ships, and it is therefore 
a greater pleasure to record this latest development 
than it would be to announce the reopening of Trans- 
atlantic communication. 

The experiments on board the Campama appear to 
have been thoroughly successful in all respects Not 
only was the vessel never out of touch either with one 
or other of the three large power installations, but she 
was also for a considerable period in touch with both 
sides. It seems, however, that the communication 
was only one sided, this is, of course, only what was 
to be expected, but it is to be hoped that Mr, Marconi's 
efforts will be directed to making it reciprocal, and 
that before long we shall hear the announcement of 
this further success It is stated that the ^l^er ships 
of the Cunard line are to be installed with ^apparatus 
similar to that on the Camfama, and that a re^lar 
news service will be established to all of th^m There 
can be no question but that this will tend very greatly 
to enliven the voyage across the Atlantic, ana that 
in many other respects it will be of great practical 
utility 
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In other directions wireless telegraphy is showing 
that it has won the right to consideration as a 
thoroughly practical means of communication* The 
extract from a letter from the ** wireless *’ correspon- 
dent of the Times in the Far East which was printed in 
last week's Nature shows to how great an extent 
it is being used in the Russo-Japanese war The 
letter also shows that, whatever may be said to the 
contrary, syntonisation in the true sense is still a 
problem awaiting solution The most that can be done 
at present seems to amount to this a receiving station 
can be syntonised sufficiently well to enable it to pick 
up messages from a particular transmitting station m 
preference to, or with greater ease than, those from 
any other, and thus it may be enabled to work over 
greater ranges. It does not, however, seem in the 
least possible so to tune the transmitter that intercep- 
tion of messages is impossible, nor does it seem likely 
khat this will ever be accomplished until experimenters 
Mve succeeded in producing continuous trams of un- 
dwnped oscillations, a direction in which maiw are 
working, It is noteworthy that Dr de Forest 
recently expressed the opinion that without this 
syntonisation is only partially possible; in this limited 
sense we believe all systems are making use of the 
principle with more or less success The system 
designed by Dr de Forest appears from many accounts 
to be the most efficient of those at work at the seat of 
war, as it has already been one of the most successful 
of those tried m America The lengthy wireless 
messages transmitted with marked regulantv in 
trying circumstances from the Hatmun to the Times 
afford evidence of this, and it is noteworthy also that 
.1 speed of about thirty words a minute seems to be 
easily attained, which is a high speed for wireless 
telegraphy The comparisons which the Times corre- 
spondent makes between the working of his system 
*md that on the British warships at Wei-hai-wei, 
though much to the detriment of the latter, are hardly 
fair to the Marconi system, as the naval installations 
.irr not of the latest date 

As to the prospect of attaining thorough syntonisa- 
tion, it IS to be noted that Dr de Forest is working 
on the lines of producing continuous oscillations on 
the principle of Duddell’s singing arc, ^ method which, 
pointed out 111 Nature (voI Ixviii p 24S), seemed 
the most promising Others, we believe, are also 
ivorkmg on the same lines It is noteworthy also that 
niU4.h progress has been made on the scientific side, 
and that we are in a better position now to make 
quantitative measurements of the energv tiansmitted 
and received In this connection also Mr Duddell 
has contributed towards our advance , he recently 
exhibited before the Physical Society an instrument 
(which we hope to describe on another ociasion) which 
gave considerable deflections with the currents received 
in the aerial wires As this affords the first means 
we have of accurately measuring these currents, it 
may prove of great value m the development of the 
science Maurice Sot omon 


/REPORT OF THE METEOROLOGICAL GRANT 
COMMITTEE 

T N December, 1902, a committee was appointed by the 
^ Treasujv " to inquire and report as to the administra- 
tion by the Meteorological Council of the existing parlia 
mentary grant, and as to whether any changes in its 
apportionment are desirable in the intereft of meteor- 
ological science, and to make any further recommend- 
ation! which may occur to them witb a view to increasing 
the utility of that grant " The committee was composed 
of Sir Herbert E, Maxwell, Bart , M P (chairman), Mr 
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J A Dewar, M 1 ’ , Sir W de W Abney, K C B , F R S , 
Sir F Hopwood, K C B, CMC*, Board of Trade, Sir 
T H Elliott, K C B , Board of Agnculture, Mr T L 
Heath, Treasury, Dr R T Glazcbrook, F.R,S , and 
Prof Joseph Larmor, F R S 

The report of the committee has lUst been published as 
a Blue-book (Cd 2123, price and a summary of 

some of the points of scientific interest in it is subjoined 

ScinNTiFic Research 

The Lommittee of 1B77 recommended that " the council 
should be at liberty to appropriate a part of their annual 
grant to the purposes of any special researches which they 
may think important, and in such cases it should rest with 
them to select the investigators and fix the remuneration " 

Ihe council, as might be expected of a body appointed by, 
and reporting annually to, the Royal Society, has never 
lost sight of this part of its functions , but the expansion 
of the routine work of the office, including therein the 
receipt, discussion and reduction of observations, the pre- 
paration and issue of forecasts and warnings the supply 
of instruments and the annual inspection of observatories, 
&c , has absorbed nearly the whole of the grant, leaving a 
comparatively trifling sum — 700I to 800I — to be devoted 
to meteorological resejri.h Ihe council has made a strong 
lepresentation that, for the effective performance of this 
part of Its duties, the staff requires strengthening by the 
addition of " a few assistants spetiallv qualified bv a know- 
ledge of mathematics and phyncs for undertaking the in- 
vestigation of such questions as are contemplated " The 
additional annual cost of three ^uch assistants, with the 
incidental expenses, was estimated at 2350! It appears 
from the evidence that it would be desirable for the council 
to have access to n meteorological laboratory properly 
equipped, which would serve as one of the first-order observ- 
ing stations 

We believe that the time has arrived when one of two 
alternatives must be taken, viz either to provide the Meteor- 
olugiial OlVue with the additional funds neces&ary for (he 
effective prosecution of independent and cooperative reseat-ch, 
nr practically to t'Onfine the functions of the Meteorological 
Office to the ordinary routine work In this latter case it 
would be necessary to rely upon members of the council 
who an appointed bv the Royal Society to keep abreast of 
the advance in meteorology which may be achieved by 
British and foreign si lentific societies and by the Govern- 
ments of Foreign (ounlrips independently of the office 

VVe do not believe that a middle course can be pursued 
With nnv adxantage The present grant is little more than 
enough to maintain the office, the five observatories depend- 
ing thereon, and the library, and ro provide for the siiper- 
iinnurition of ihe staff It would be better to circumiicribe 
the operations of Ihe council to routine than to expect them 
to undertake investigations for which the> have not 
adequate means 

\n example of the difficulty arising under present con- 
ditiori'* mav be uted in the invitation forwarded b) the 
I urfign Olfite In fhe iriuncil in 1Q03 to join in an mter- 
nahonul scheme for investigating the upper atmosphere by 
means of kites anti hallQon!i The invitation had tn be 
declined for want of the requisite ^oof a year 

It IS clear that from the first, it was intended that the 
directors of the Meteorologiial Office should be chosen with 
a view to their capacity for directing experiment md re- 
search otherwise their appointment would not have been 
(unirnilted to the Royal Society On the other hand, wo 
perceive strong objections to granlmg money for scientific 
research in meteorology, except on the direct responsibility 
of a Minister of the Crown This brings us back to the 
repeated recommendation of the Royal Society that the 
Meteorological Office should form part of one of the Govern- 
tnent departments — a recommendation which we have in- 
cluded among those now submitted to your lordships 

It appears that the present constitution of the Meteor- 
ological Office was never regarded by the Royal Society 
as a permanent one, but as "la temporary measure till some 
other organisation should be carried out " We regard this 
as a favourable opportunity for placing the Meteorologlral 
Office upon a permanent footing 
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RECOUMbNDATIONb 

We are of opinion that the registration of the Meteor- 
ologiral Office aa a company under the Joint Stock Com- 
pai^es* Acts should be cancelled, that the company should 
be wound up, and the office reconstituted as a department 
under the control of the Board of Agriculture and Fisheries 

1 he nece«iBity for a council of seven having thus been got 
rid of, we recommend that the office be placed under the 
control of a man of si lence as director of meteorology, 
appointed after consultation with the Royal Society, but 
responsible to the Board of Agriiulture and Fisheries, and 
making hia annual report to that department We recom- 
mend also the apmmtment of on advisory board, consisting 
of the hydrograpner to the Admirnlt), a representative of 
the Board of Trade, and one of the Board of Agncultuie 
and Fisheries, and two members nominated by the Roval 
Society. Ihe functions of ihe advisorv board should be 
consultative only, the director being responvible to the 
Board of Agriculture and Fisheries for administration 

We recommend also tliat a second officer be appointed to 
act as scientific assistant to the director, to assist him in 
the general management of the offiie and in the discusmon 
of such scientific problems as niuv arise 

The mean annual cost of thi<: arrangement, as compared 
With that for the present council, we estimate thus — 

Prtstni Arran^mtnt I Pt opostd Arran^iuttnt 
Council /SSo Director j^Soo rising to j^iooo 

Secretary 625 | Scientific Assistant 450 

/■147s I Mean jfiJSO 

The fixed parliamentarv giant of 15,300/ should be trans- 
ferred to the vote for the Board of Agriculture and Fisheries 

Under such an arrangement the anomaly would cease of 
what Is practically a department of the public service, 
though nominally a joint stock compan), paying for postal 
and telegraph services money nut of its hxed income The 
charge for these services would not appear in the estimate, 
though undoubtedly the revenue would be the loser by the 
amount now repaid out of the parliamontary grant The 
director of metcorologv would not then feel, as the council 
now does, that the more lomplete and rapid the distribution 
of forecasts and warnings is made, the leas money remains 
for Bcientihc research and for overtaking arrears in the 
statistical work of the department 

Further, we judge it important that the Post Office should 
make arrangements at the twenty-seven reporting stations 
in the United Kingdom for the transmission of daily tele- 
graphic reports one hour earlier than the present one of 
815 to 8 30 am, and that storm warnings should, if 
praetiiable, have priority over all private messages at all 
hours 

We would direct attention to the expediency of testing 
tbe efficacy of wireless telegraphy in providing advance 
^news of weather in the Atlantic Such news would in- 
calculably strengthen the forecast and warning service, and 
ini^ht, we believe, be obtained regularly over an experimental 
period by cooperation either with the Admiralty, the ocean 
BteUDiship companies, or both We would urge that no 
unnecessary delay should take place in organising this 
experiment 

We retommend that in future the cost of instruments 
supplied to His Majesty's ships be borne upon the Navy 
votes, except where suih instruments are intended for use 
in research or observation specially called for bv the director 
of meteorology 

We consider that (he premises now rented by the council 
are neither suitable in character nor adequate in space for 
the present requirements of the office, and that others should 
be provided wherein the staff might perform their duties 
under more favourable hygienic conditions, and necessary 
accommodation for the rapidly growing library might be 
secured 

We recommend that the staff employed in the library, 
the statist igal branch and observatory branch, should be 
augmented The steps necessary to give effect to this and 
the preceding recommrndal^n can best be determined when 
the future of the office has been decided upon. 

We have carefully considered the effect of our recommend* 
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ations upon the apportionment of the present grant of 
IS, 100/ 

Our recommendations would Involve a net increase of 
449/ Another effect would be to reduce the Post Offiie 
revenue by the sum of about aoool , and to transfer to Navy 
votes, for instruments supplied to the Royal Navy, about 
500/ 

In default of an increase to the grant, the small increased 
expenditure which we have recommend^ would have either 
to be postponed or to be met from economies on other 
branches of the work of the office 

We have not iniluded in the figures above given any 
increase in the average amount of the grant allocated to 
scientihi research, nor have we found means of providing 
for miredsed telegraph expenditure which the adoption of 
the recommendations as to the transmission of earlier daily 
telegiaphic reports, and of stoiin W'arnmgH, will very prob- 
ably entuil on the Post Office 

Ihe evidence before us has shown conclusively (he ini- 
portante of further siientific researth, for which we trust 
that funds may be forthcoming 111 the near future 

In minority reports Sir Herbert Maxwell and Sir William 
Abney express disagreement with that part of the report 
which deals with the action of the Meteorological Council 
in deciding to discontinue the annual pavment to Fort 
William Observatory, involving the abandonment of the 
observafoiy on Ben Nevis 

Mr Dewar objects to the action taken by the council In 
Lonnection with superannuation, and Sir Francis Hopwood 
and Mr 1 L Heath are unable to concur in the recom- 
mendations made by a majority of the committee (a) in so 
far as they would necessarily involve an increase in the 
annual grant, and (b) in so far as they relate to the transfer 
of this grant from the vote for scientific investigations, Ac , 
to that of the Board of Agriculture and Fisheries 


NOTES 

Ihe following announcement of a munificent gift for 
scientific research appeared in Monday’s Ttmes — Mrs 
Percy Sladen, of Northbrook Park, Devonshire, in the desire 
to perpetuate the memorv of her late husband, Mr W P 
Sladen, sometime secretary and vice-president of the 
Linnean Society, has undertaken to devote the sum of 
20,000/ to the promotion of scientific research, particularly 
in the subjects in which he was chiefly interested She 
projiosrs to assign this sum under the name of the Percy 
Sladen menional fund to certain trustees, in the first place 
of her own appointment, who are directed to employ the 
income arising therefrom, m their uncontrolled discretion, 
to " any research or investigation in natural science, and 
more especiallv m the sciences of zoology, geology, and 
anthropology ” They are also empowered, iF they think fit, 
to accumulate the income for the purpose of fitting out, or 
assisting to fit out, any expedition designed to further such 
research The following gentlemen, whom Mrs Sladen has 
requested to be the first trustees, have consented to serve — - 
her brother, Dr Tempest Anderson, of York , Mr Bailey 
Saunders, Mr Henry Bury, Dr. Henry Woodward, F.R S , 
Prof Howes, F R S , and Prof Herdman, F R S, On the 
occurrence of any vacancy among these trustees, Mrs 
Sladen reserves to herself the right to nominate their 
successors , but b> the deed of endowment it is provided that 
pv'entually five trustees shall be severally nominated for a 
period of five years each bv the follow'ing bodies in rotation, 
so far as they may have signified their acceptance of the 
power of appointment —the Royal Society, the Linnean 
Society, the trustees of the British Museum, and the Uni- 
versities of Oxford and Cambridge. 

As a result of a petition in 1902 from the jhheiiTiesliurg 
branch of the South African Association for the Advance- 
ment of Science to the Governor of the coLony, a Govern- 
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mfnt obvfrvatory is now in course of erection near Johannes- 
burg^ Mr Theodore Reuncrt, as honorary secretary of the 
South African Association, has been specially active in 
■^ecunnff the observatory, and he is to be congratulated on 
the suciess of his elTorts His representations led to the 
slecision to form a meteorological department as a sub- 
department of the Colonial Secretary N olbie, and Mr 
R T A, Innes was appointed its director The site near 
Johannesburg selected for the observatory is at an elevation 
of about 300 feet above the Bezuidenhout Valiev on the 
4outh, to which it dips almost precipitousl} On the north 
Che slope is considerable, the difference in height between 
Che summit and the northern boundary of the obsei'vatory 
property being about 100 feet The summit, which includes 
some two acres of fairly even giound, is 180 feet higher 
chan Johannesburg, or about 5Qoo feet above sea-level ihr 
prevailing winds ensure freedom from siinoke and dust 
'the site covers 106 at res, and is estimated to be worth, at 
Che market price. io,ouol at least, though the actual cost 
was, owing to successful negotiations, only ^Vhl[e 

Che observatory is being built the meteorological depart- 
ment is lodged in the New High Couit Building in Johannes- 
burg Arrangements have been made for the establishment 
of 130 observation stations at various lentres of the Trans- 
vaal under volunteer observers, and from these stations 
observations are regularly transmitted to the director of the 
Ouvirnment Observator>, Johannesburg 

In addition to a number of skins of small mammals, the 
Hon N C Rothschild has recently presented to the British 
Museum the entire skeleton and skin of a Nubian wild ass, 
obtained by himself during a sporting trip to the eastern 
Sudan. Ihe skin of thifi wild ass (Equus asinus nuhianus) 
has been set up by Rowland W *rd. Ltd , and is the first 
entire specimen of its kind exhibited in the niubeum A 
«e(Ond specimen is, we believe, being mounted for Mr 

alter Rothschild's museum at Tring 

An announcement of special interest was made at the 
meeting of the Zoological Society of London held on June 7 
So long ago as 1870 Ihi' late Prof C Peters described, 
under the name of Dtnomys branuki a reinarkuble paca- 
like rodent of which a single example hid been found 
-some time previously wandering about the courtvard of a 
house in Lima Prom that day until a few months ago 
nothing more had been heard of this strange creature, which 
1s regarded as representing not only a genuv, but likewise 
a family by itself Now, however. Dr Gneldi announces 
«hat he has specimens of Ihis rodent living in the museum 
under his charge at Par A 11 is description of these speci- 
itietis will be awaited with great interest 

At a meeting held recently m Trinity College, Dublin, 
it was agreed that the great eminence of the late Provost, 
and hifl life-long connection with the university, demand a 
■permanent ccminenioration m the form of some suitable 
memorial A general and an executive committee have 
therefore been formed, and they invite the support of all 
graduates of Trinity College and other friends and admirers 
•of Dr Salmon in establishing a memorial to him The exact 
form of the memorial will be decided at a meeting to be 
held later In the meantime, subscriptions will be received 
and acknowledged by the honorary secretaries, Messrs T 1 
■Gray, E. J. Gwynn, W E Thrift, and W Kennedy, or 
the CreaHurers, the Right Hon Mr Justice Madden and Ihe 
Right Hon. the Lord Justice FLtzgibbon. 

A MCTRAL tablet erected by the Royal Institute of British 
Architect! to the memory of (he lata Mr F. C. Penrose, 
F R,5 , wai unveiled In the crypt of St PauPs Cathedral 
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on Saturday last Sir L Alnia-Fadema, who performed the 
ceremony, remarked that Mr Penrose's accurate measure- 
^ ments revealed hovv far the Greeks had gone beyond the 
I use of the straight line into roinprehenslon of the hidden 
; curve He showed, for instance, that the lines of the base 
of the Parthenon were curved in order to appear straight, 

I and that (uiuinns un Lhr vanie plane were made dllTerejit 
' in size in ordpr to create 1 more perfect and harmonious 
impression of unifcinnirv It vvqs Mr Penrose who directed 
the strengthening of the Parthenon after the earthquake 
of 1804 His knowledge of astronomy led him to make 
valuable rcaeurches (imcnning the orientatton of ancient 
temples, and vvnilc of the higliest importance being done 
to-day in Greece bv a band of voung exinvators, who had, 
among other achievements caused Crete to vield her burled 
treasures, was dirertlv due tu Ptnrosie through whom the 
British School of Ariha?ologv at \thens tame into being 

Tiik death i*. annouiiLpd of Piof Victor de Luy nes, director 
of the laboratorv of the French Minister of I'jnnnce 

The Daily fTiroMirJr announces that Prince Albert of 
Monaco hab taken the lead in i inovpineiit for another 
North Pule expedition on a plan prepared bv Lnsign Charles 
Benard, late of the French Naw The cost of the expedi- 
tion IN set down at 60,000/ , two ships being emploved 

Uios the authc)rity of the St Petersburg correspondent 
of the Jottrtial, of Pans, the Ttnus announces that the 
installation of a service of wireless telegraphy at Lake 
Baikal is almost complete, and will be in working order bv 
the end of the week ft vvill consist of three stations, one 
of which will be on board (he ice-brcaker, which will thus 
be enabled tu cniiinuinicate with both shores during 
pHssige across the lake 

Ai the first meeting of the 1904 session of the Canterbury 
Philosophunl Institute, held on Mav 4, the president, Dr 
Charles ( hilton, congratulated Captain Hutton on the publi- 
cation of the “ Index F lunaj Nov.e Zealandiir,” and pie- 
sented to him an album containing congratulatory addressee 
on the subject fiom the Canterbury Philosophical Institute, 
the Otago Institute, and from the various spen.ilists who 
assisted Captain Hutton in the preparation of the " Index 

\t the seventieth innual general nueting of the Roval 
Statistical Societv on Jupsday, June 21, iiir Friintis S 
Powell, Bart , M P , was elected president for the ensuing 
session It was announced that the Guv medal (silver) 
had been awarded to Mr D A 1 homas, M P , for his 
paper on the growth and direction of our foreign trade in 
coal during the last half rpptcirv, the presentation to be 
made m November It was also announced that the subject 
of the essavs for the Howard mednJ, which would be 
awarded in 1905, with an/ as heretofore, was a critical 
inquiry into the comparative prevalence of lunaev and othei 
mental defecls in the United Kingdom during the last hflv 
years 

J Ilk annual general meeting of Ihe Pala'ontogrnphual 
Society was held on Friday last, June ij, Dr Henry Wood- 
ward b R S , president, being in the ihmr In the annual 
report of the council special reference was made to the 
activity at present prevailing among British palxontologists 
The societv has received more ofTers of monographs than 
it ran accept for immediate publication, but it has expended 
more than 200/ of its accumulated funds in issuing an 
unusually large volume for 1903 Dr Henry Woodward 
wdfi re-elected president, Dr frporge J Hinde. F R,S , 
was elected treasurer, and Dr A Smith Woodward waq 
re-elected secretarj 
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At tho Ro}'al Agricultural Society's show, which was 
opened on Tuesday, there were in the building devoted to 
agricultural education and forestry a number of exhibits 
of interest These came, for the most part, from the 
colleges where agricultural matters are taught Ihe 
Rothamsted Experiment Station sent a series of specimens 
of wheat and of loaves made from the flour of \ar10u5 
samples The results obtained, though illustrating the 
general experience that wheat containing much gluten 
yields " strong" flour that makes a big loaf, served rather 
to disprove the view that the quantity of nitrogenous matter 
present which is soluble in alcohol, or the ripeness or green- 
ness of the corn, had any particular effect In the bacterio- 
logical exhibit from the Midland Agricultural Institute 
were specimens which showed that Mr John Golding has 
been able to confirm Mr Charles Marshall's discovery 
{Centralb fUr BakteriologUt vol xi , April) that if in a 
" milk starter " an alkali-forming germ is associated with 
one that produces lactic acid, " ripening " of the cream 
takes place much more rapidly From the same institution 
came a large number of hybrid potato seedlings raised by 
Mr E Miles The agricultural section of the Essex 
Technical Laboratories showed some charts proving that 
even if the application of sulphates to the soil does not 
result In a larger crop, it increases its feeding value, the 
result being due to the larger proportion of amides which 
are formed There were also specimens illustrating some 
new experiments showing the beneficial rflects of manures 
upon " clover-aick " and derelict land Very striking were 
the results of applying pinches of sulphate of ammonium 
to a lawn containing plantains , while the latter were killed, 
the grass and clover were aflccted for the better The chief 
feature of the Wye College exhibits were living specimens 
of plants infested with fungoid and insect peats ihe 
Agricultural Department of Cambridge, Reading College, 
and Harper- Vdams College were also well represented, as 
was the Roynl Agricultural Society itself 'Ihe forestry 
exhibition was a new feature, and in it was a representative 
series of specimens of timber illustrating the healing of 
wounds and the life-history of plants*and animals injurious 
to trees There were also a large number of photographs 
illustrating various points in forestry, together with the 
example^* of the tools used and plots laid out with young 
trees 

In the Harvcian Oration delivered on Tuesday at the 
Royal College of Physicians, Dr Richard Caton described 
some results of an inquiry into the earliest records of 
medicine in ancient Egypt, particLilarly as regards the 
circulation of the blood and diseases of the circulation 
The most interesting figure among the early physician<i of 
Egypt was a priest of Ra. the sun god, named l-em-hotep, 
who lived during the third dynasty, nearly 6000 years ago, 
and was succeeded by a cult of pnest-physicians who carried 
on his work of healing leniples for the worship of 
I-em-hotep, which were also hospitals for the bick, arose 
first at Memphis, and then extended to other parts of Egypt 
Here the priests not only treated the sick, but also em- 
balmed the bodies of men and the sarred animals In this 
process the heart and viscera were removed, and the priests 
had thus an opportunity of learning something of anatomy 
and of the changes produced by disease These prieat- 
physicians were probably the first to acquire a rudimentary 
knowledge of the movement of the blood It was clear that 
medical science was cultivated and had advanced consider- 
ably in Egypt long before it arose In Greece In Egypt Che 
evidence of this fact was decisive, and in the writings of the 
pseudo-Apuleius it was interesting to note that Hfrmea 
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told the youthful Asklepios of his predecessor, the lirfil 
inventor of medicine, the Egyptian god l-em-hotep When, 
in later times, Greek colonists came to Egypt, they recog- 
nised l-em-hotep as a sort of pre-existing Asklepios. and 
spoke of his temples as Asklepieia. The views of the 
circulation of the blood entertained by the Greeks were 
almost exactly those of their predecessors, the Egyptians ^ 
and, in view of Che frequent intercourse between the two 
countries at that time, it was highly probable that the 
Greek physicians obtained their knowledge of the circula- 
tion, such as It was, from the Egyptians Ihe Egyptian 
priests seemed, in fact, to have been the first to engage in 
that momentous inquiry which was finally solved by Harvey, 
and on which the progress of medicine depended 

In the article on geodesy which appeared in NATHKb of 
June a, referring to a contribution on the subject in the 
Revue gin^rale des Sciences, it appears that, inadvertently, 
the author hardly did justice Co the scientific investigations 
of MM Benoit and Guillaume, the director and assistant 
director of the Bureau international des Poids et Mesures 
The apparatus represented in Fig 1 of our article is entirely 
new, and is due to the inventive faculty of those gentlemen, 
and not to that of M Jadenn That useful combination 
of metals known as invar is also the result of researches 
instituted at the Bureau International, the officers of which 
department may well congratulate themselves on the 
successful results of those investigations which thev have 
initiated in all branches of research connected with geodesy 

The British Journal of Photography has just completed 
its fiftieth year To mark this occasion, the editor has 
issued a special (jubilee) number of the journal, containing 
not only " the story " of the journal from its commence- 
ment to the present time, written by himself, but a senes 
of most interesting articles by diflerent authors on a great 
number of photographic topics Ihe British Journal of 
Photography is the outcome of the photographic energy 
displayed In Liverj)ool in the 'fifties, the first number, 
entitled the Liverpool Photographtc Journal, appearing on 
January 14, 1854 In the " story " are given facsimiles 
of the title-page and the first page of this journal, and also 
that of the first page under the present title Short bio- 
graphical sketches of the editors and assistant editors are 
also included 

Dh. J Hann recently submitted to the Vienna Academy 
of Sciences a work on the decrease of temperature with 
height up to 10 kilometres, deduced from the results of the 
internatlonaJ balloon ascents so far as they have been pub- 
lished He found that the monthly means were too much 
influenced by the weather conditions of the days on which 
the ascents were made to show a tolerably trustworthy 
yearly range But dealing with the differences of tempera- 
ture fpr intervale of i kilometre, that is. with the valuea 
of the decrease of temperature with height, he was able 
to obtain more satisfactory and somewhat striking results. 
The yearly range of the dilTerences lor 1 to 3 kilometres 
exhibited the quickest decrease of temperature between May 
and June At altitudes of 3 to 5 and 5 to 7 kilometres, the 
quickest decrease occurred in March and April, while at the 
height of 7 to 9 kilometres it occurred quite unexpectedly 
about the beginning of July As first pointed out by M. 
Teisserenc de Bort, the decrease of temperature with height 
in the lower strata of air is slower in anticyclones than In* 
cyclones, while at great heights these conditions are re- 
versed. 

Dh. ViDi, in a popular article, gives some interesting 
I details with regard to cancer houses and districts (Le Journals 
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pArlS) May 5). One striking inatanrr is i^ivpn of a 
cancer diitnct, viz at Luckau, a Bmall town in northern 
PniaBiBj where Bebla has investigated the incidence of 
cancer from iflyS to 1899 The town consista of two por- 
tions, one on higher ground, which is well drained and 
consists of 415 houses, thp other low-lying, damp, and 
surrounded with canals, consisting of 115 houses In the 
latter, during the twenty years, seventy-five cases of cancer 
occurred, whjle m the former, nearly four tunes as large, 
only Sixty-five cases occurred during the same period 

On a previous occasion reference has been made in our 
columns to the investigations of Dr C H Eigenmann into 
the structure of the eye of the blind fishes (Amblyopsids) 
A fuller and more detailed memoir by the same investi- 
gator on the eye of Amblyopsis has recently been published 
in Contributions from the Zoological Laboratory of Indiana 
University (No 50) The author finds that although the 
foundations of the eye are normally laid, instead of de- 
veloping with the aid of new material, the superstructure 
is completed out of that provided for the foundation, and 
chat in the end complete disintegration takes place 

We have received from the U S National Committee of 
Audubon Societies a batch of leaflets (published at New 
York) on bird protection and on the teaching of ornithology 
in schools, and likewise the combined report of that body and 
Che A O U Committee on the Protection of North American 
Birds for 1903, extracted from the Auk for January The 
leaflets contain excellent portraits and descriptions of some 
of the most beneficial of North American birds, one being 
apecial/y devoted to the snowy heron, or egret, and to the 
oft-told tale of the iniquity of wearing “ aigrettes ” and 

ospreys '* The report, which is illustrated with repro- 
ductions from photographs of bird life in protecl;ed locali- 
ties, emphasises the satisfactory results which have accrued 
from the special protection extended to gulls and terns by 
means of the Thayer fund 

In his usual interesting style, Mr E T Seton, in the 
June number of the Century Magazine, gives an account of 
the labours of the little burrowing rodents commonly known 
as pocket-gophers, and their effect on the soil According 
to the author's personal observations, true earth-worms are 
unknown in Manitoba, and, indeed. In all that part of North 
America lying to the south of the Saskatchewan and west 
of the Mississippi, with Che exception of a narrow humid 
belt along the Pacific coast , and it would seem Chat the 
work performed by those annelids m other parts of the 
world IS accomplished In western North America by pocket- 
gophers In Manitoba the surface soil consists of a layer 
of black humus from a foot to two feet in thickness, and 
there can be little doubt that this layer, which is not a solid 
bed of decayed vegetation, has been thoroughly mixed up 
with the subjacent loam by the action of burrowing rodents, 1 
foremost among which are pocket-gophers I 

Appendix ili to the Kew has been received, 

which contains a list of the new garden plants of the year 

1903 

In the Journal of the Asiatic Society of Bengal, No 4, 
vol Ixxll , Sir George King, F R S , in conjunction with 
Mr J $ Gamble, F.R S , continues the " Materials for a 
Flora of the Malay Peninsula " The contribution contains 
the order Capri follacese (three species of viburnum), and 
those species of the Rublaceai which possess numerous 
ovules la each cell of the ovary This tropical order is 
well represented, and the authors have added a number 
of new apeties, including fourteen for Argostemma, nine 
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for Kdndia, and four for the morphologically interesting 
genus Muss^enda 

The subject of nuclear fusion in vegetative cells is treated 
in three papers by Dr Nemec which have appeared m the 
SitEungfbericfi/e of the Royal Scientific Society of Bohemia 
(1903, 1903) By the action of such irritant solutions as 
copper sulphate or chloral hydrate, it is possible to induce 
anomalous developments in Che cells of the meristematic 
region of seedling roots whereby the formation of the cell 
wall consequent to cell division is suspended, and a 
bi-nurlear condition is established Fusion of the two 
nuclei follows, and the resulting nucleus in the succeeding 
division shows twice the ordinary number of chromosomes 
This number is maintained for a time, but eventually a 
redurtion takes place, and the ordinary number of chromo- 
somes appear on the spindle 

Wr have received from Messrs Armbrecht, Nelson and 
Co a fine example of flexible sandstone, known also as 
itacolumite, from its occurrence on ItaLolumi, a mountain 
near the town of Ouro Preto, m the State of Minas Gereas 
in Brazil, where it was flrst discovered This variety of 
rock has been found in several lucahLics in the United 
States, and also in India Examples were obtained by the 
I late General C A. McMahon from Kali ana, a hill near 
Dddri, about 60 miles west of Delhi lie regarded it as 
a local and modified form of the quartzite of the distrut 
Certain beds of earthy cellular quartzite are there quarried 
for millstones, and the stone-cutters come abruptly upon 
the flexible stone when engaged in quarrying This stone 
occurs in irregular patches, and its flexibility appears to be 
due to the partial removal of the felspathic cement to which 
the rigidity of the mass of the adjacent rocks la due The 
rock does not possess a schistose structure, and the flexi- 
bility is not due to the presence of talc or mica, the peculiar 
character being due to the decomposition or dissolution of 
portions of the matrix of the quartzite 

Professional paper No 9 (forestry senes) of the United 
States Geological Survey deals with the forest conditions 
in the Cascade Range Forest Reserve, and forma the sixth 
paper of the senes A description of the first five papers 
will be found in Nature, vol Ixvin p ^06 The Cascade 
Range Forest Reserve covers an area of 7254 square miles, 
and Is the largest of all the reserves The introduction 
deals with the general topographical, geological, and 
climatic features of the area, the classification of lands, 
such as forested, burned, open, &c , together with the total 
stand of timber, which exceeds jo,ooo,ooo,ooo feet The 
species are varied, although the timber consists almost 
entirely of conifers Ihe reserve is divided into thirty-seven 
townships, which are again subdivided into ranges The 
bulk of the report deals with the classification of lands, 
stand of timber, species, and forest conditions in the several 
ranges The value of the report is greatly enhanced by 
the forty-one Illustrations, consisting of photographs, maps, 
and diagrams 

■[ 

Wb have received from Messrs. A and J Smith, of 
Aberdeen, a descriptive catalogue containing full particulars 
of Prof. Hay’s apparatus devised for the investigations 
conducted by Dr Le«. 1 ip Mackenzie and himself for the 
Royal Commission on Physical Training In addition, the 
list contains information of other appliances suitable for 
the measurement of children 

The moat recent addition to the Patent OlTice Library 
Series is the " Subject List of Works on Electricity, 
Magnetism, and Electro-Technics, lit the Library of the 
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Patent OfliLC,” which costs sixpence The list consists of 
two parts , first, a general alphabet of subject headings, 
with entries in chronological order of the works arranged 
under these headings, and, srtondly, a key, or a sumniary 
of these headings shown in tlass order I he list comprises 
2374 works, representing J7ga volumes 

The senes of eight lectures on “ Physical Chenustry and 
its Applications," delivered some time ago by Prof J H 
van 't Hoff at the invitation of the University of Chicago, 
has recently been translated into French by Prof Corvisy 
(A Hermann, Pons) No higher tribute to the intrinsic 
merit of these most readable lectures could be desired, and 
they will no doubt be warmly received by a large circle of 
French readers 

Some noteworthy experimental results lommunicated by 
Messrs van Calcar and Lobry de Bru>n to the current 
volume of the Recuetl dts Iravaux chtmtques des Pays-Bas, 
vol XKiii p a 18, show that considerable changes take 
place in the concentration of solutions under the influence 
of centrifugal forces The concentration increases from the 
axis of rotation towards the periphery, and the changes 
have been accurately measured in the case of potassium 
iodide and cane sugar Portions of a solution of potassium 
iodide of o 2035 normal concentration, removed respectively 
from points near the axis of rotation and some distance 
away, were found to be 01065 normal and 0325 normal 
These portions of solution were removed after centrifuging 
for three hours at the rate of 2400 revolutions per minute 
A saturated solution of Glauber's salt, containing 8 8 per 
cent Na^SO^, deposited 57 grams of solid Na^SO^ ioH|0 
at the periphery after being rotated for five hours, and the 
remaining solution was found to contain only 5 5 per cent 
of sodium sulphate It is calculated that the applied force 
acting on the molecules at the periphery (radius of rota- 
tion » 6 cm ) in those experiments was more than 400 times 
greater than gravitational force 

In the Rcvum de Afefalfurgie for April, M H Ue Chatelier 
re-states and explains his views on the constitution of the 
carbon-iron alloys He points out the importance of 
classifying the constituents of heterogeneous bodies, and 
again directs attention to the similarity between alloys and 
igneous rocks In cheinical class iflcation it is necessary 
to give the thief place to the conception of phases, and to 
regard chemical composition as of secondary importance 
If chemical composition alone were used for purposes of 
clasBiflcation, there would be no distinction, for example, 
between t rystallised granite and fused granite, although 
the former contains three phases, quartz, felspar and mica, 
and the latter contains only one phase Moreover, it is 
desirable to give names to the phases, even when they are 
solid solutions of variable composition One of the great 
difllfulties in determining the phases in the steels is that the 
individual crystals are generally so minute that thev cannot 
be isolated, and their properties and chemical composition 
cannot be exactly determined Nevertheless, some progress 
has been made in the recognition of the various phases 
that may occur M Le Chatelier believes that these phases 
include iron in its various allotropic forms \ carbon in the 
form of graphite , ('cniMltite, or FCjC , and many solid solu- 
tions containing iron and either carbon, nickel, man- 
ganese, phosphorus, silicon, or other elements Most of 
these phases have not }et received names, but th« highly 
important carbon-iron solutions have been called ttoostlte, 
martensite, and austenite ^ The homogeneity of these 
phases has been tailed in question, but the attempts to prove 
that they are heterogeneous have not yet been succe^ul. 
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Difficulties are occasioned bv the similarity of the proper^ 
ties of these three solutions, and the evidence that they ar» 
distinct rests mainly on their appearance under the micro^ 
srrope after treatment by different reagents It is scarcely 
necessary to add that these Views are not shared by some 
students of metallography 


OVR ASTRONOMICAL COLUMN, 

The Governmlnt Observatohv, Domdav — ^The report of 
the Bombay Observatory for the year ending December 31, 
1903, signed by the director, Mr N A. F Moos, gives an 
account of the many and varied observations earned oul, 
there The instrumental equipment is extensive and in 
good order, the records of failure by the automatic register- 
ing instruments being icry few 

The rainfall for the }ear was 8449 inches, a surplus of 
9 33 inches above the avei age of the twenty-four years- 
1873-1896 The daily wind pressures and temperatures, 
were recorded regularly, and many magnetic and seismo- 
graphic observations were made daily. Routine observ- 
ations with the transit instrument, to check the standard 
clocks, were made at regular intervals, and a very good 
time service was maintained at the docks and other publii 
places rile rating and adjustment of chronometers and 
deck-watches for Government departments and ships, anif 
for private ship owners, formed an Important part of the 
gear's work 

Nepulol's Areas of the Skv — In an article published im 
Popular Astronomy (No 6, vol, vii ), Prof H C Wilson, 
of the Goodscll Observatory, discusses the subject ivr 
existence of the large nebulous areas of the sky as desenbeef 
by Sir William HerschH He fully confirms HerschelV 
observotlons, and considers that the negative results- 
obtained by Dr Roberts last ^ear must have been due to 
unfavourable observing conditions Further, he shows by 
a reproduction of one of his own beautiful photographs 
of the Pleiades region, which was taken with a fi-inch 
Brashear star-camera, that at least one of the regions de- 
scribed by Dr Roberts as containing no nebulosity is in 
reality filled with nebulous matter, covering as many square* 
degrees as Herschel allotted to the whole of the nebulosities 
in hiB fifty-two regions 

Profs Wilson and Payne intend transporting their photo- 
graphic equipment to a station situated in the western 
Montana mountains at an altitude of about one mile, so 
that during July and August they may test the suitability 
of the atmosphere at that altitude for photographing the 
nebulous patches of the Milky Way, and, If possible, obtaln> 
further confirmatory photographs of Herschef's regions 

Light Curve of 8 Cfphei — From an exhaustive dis- 
cussion of the available data concerning the magnitude* 
variations of 8 Cephei, M Bella wxky, of 5 t. Petersburg, 
has derived the following elements , — 

Minimum 0=1840 September 24 Bjjd. M.T. Bonn 
Period = 5 36642 days. 

The period between a maximum and the succeeding 
mjmmum, according to the curve, la id. 11 i84h., and thiic 
value is very near the mean of the values obtained bv five 
previous workers The light of the star varies between 
magnitudes 4 37 and 3 57, and M Beliawaky gives the estim- 
ated magnitude for every o 1 day between two succeeding 
ir nima {Asirononmche NachriLhterif No. 3952) 

Position oi- the Axis of Rotation of Mars. — Bullet%n 
No 9 of the Lowell Observatory gives the sesults of a new 
determination of the position of the axis of rotation of 
Mars, made by Mr Lowell Ihc direct method was em- 
ployed, the position angle of the tangent to the limb at 
the nearest point to the polar cap being measuied with a 
mirrortieter The varying inclination of thia tangent to* 
the horizontal renders necessary the kilting of the observer’s 
eyes in some positions , presuming that this might affect 
the resulting measures, Mr Low^l has differentiated thp 
I exults accordingly, calling them " expurgated *' or un- 
expurgated as me tune of obserration was less or more 
than three hours after the borirontal position of the tangent. 
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This was found to make leas difference to the final result 
than that caused bv observinff the different oppositions 
The results obtained for the position of the pole of Mars 
Are as follows — 

R A Dec 

Position upon the earth's equator 315° 32' 54° 51' 
Intersection of the Martian equator 
and Martian ecliptic 85° 56' 24° 32' 

Inclination of Martian equator to 
Martian ecliptic — 22® 55' 


THE STRUCTURE OF METALS^ 

subject of the leccure was the structure of metals, 
^ mainly as revealed by the microscope The first serious 
Application of the microscope to the study of metallic struc- 
ture was made in 1804 by Dr H Sorby, of Sheffield, but 
the lead then g-iven was not followed for neurlv a quarter 
of a century In the last fifteen >ears or so, however, it 
(had been taken up with the {greatest zeal and success, 
nowhere more than in Dr Sorby 's own town There and 
elsewhere, in trance, Germany, and America, as well as 
At home, a band of enthusiastic workers had been engaged 
jn creating what might be described as a novel branch of 
jihvsiLal science, as interesting on the physical side as it 
was important in its practical aspect In this work Cam- 
Aiiidge had done its share Ihe lecturer referred especially 
lo w'ork done in the engineering laboratory by Rosenhain, 
Humfrey, and oLhex of his own former research students, 
And to the admirable investigation of alloys earned out by 
Neville and Hey cock in the laboratory of Sidney Sussex 
< ollege 

It was only possible to give in a single lecture a very 
brief account of part of this work Photography had lent 
Its powerful aid in recording what the microscope made 
visible Dy means of lantern slides showing micro- 
photographs of polished and otehed metallic burlaLcs, the 
lecturer proceeded to exhibit the characteristic stiucture of 
a pure or nearly pure metal, where the whole mass is made 
4ip of irregular grains with well marked boundaries more or 
less polygonal in form The grams could be distinguished 
from one another not only by the presence of the boundaries, 
but by differences of texture which were especially lon- 
■spicuous under oblicjue lighting Each gram was a true 
crystal made up of similarly oriented partnles in a perfectly 
regular tactical arrangement, such as might be exemplified 
bv imagining it to be built up of minute brickbats all of 
the same form and bieo. When a polished surface was 
•etched the facets of the elementary brickbats were exposed, 
and the manner in whidi these reflected the light into or 
■away from the microscope determined the appearance which 
the grain presented under oblique illumination, A slight 
change in the direction of the incident light would greatly 
Affect the brightness of the grain, making it shine out or 
g'row dull, but over each gram there was a uniform degree 
■cf brightness due to the uniformity of its tactical formation 
Each gram had grown as a crystal, starting from a chance 
nucleus, and the boundaries were determined by the casual 
interference of grain with gram in the process of growth 
In general, the growth was at first dendritic, skeleton forms 
«hcM>tin^ out until they met similar growths in neighbour- 
mg gr mns, and the interstices of the skeleton were ffUed in 
later In some metals the grains were products of 
crystallisation from the liquid state , in others, notably in 
Iron, a re-cryfltaflisirtlon took place long after the metal had 
soluHfied, and in such cases the grams, as we knew them 
■under ordinary conditions of temperature, were the result 
'Of an internal re-arrangement which took place while the 
metal was solid In such cases they were characterised by 
less regular boundaries, and there was evidence of more 
Intimate interlocking between gram and gram The struc- 
ture might be fine or gross ^ In specially pure metals, and 
under specially slow conditions of cooling, It was apt to 
become specially grose An instance was exhibited of a 
piece of lead ol exceptional purity allowed to solidify by 
very alow cooling, In wblcli the grains were db large as to 
be visible to the audience without magnification Their 
appearance under dbUque lighting was projected on the 
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srrern, and by tilting the block of lead the striking changes 
of brightness due to change in the incidence of the light 
were exhibited Other evidences of the crystalline tharaiter 
of the grains were referred to, namely, the pits and 
geometrical forms developed on the surface by etching and 
the geometrical forms a^bumed by very minute bubbles of 
gas or air imprisoned in the process of solidification 

Coming next to the consideration of effects of stress, the 
lecturer described the experiments by which, in conjunction 
with Mr Rosenhain, he had demonstrated that the plastic 
yielding of metals when severely strained is due to a multi- 
tude of slips occurring along cleavage planes in the several 
grains of whith the metal is a conglomerate The appear- 
ance of " slip-lmes ” in various metals was shown, and the 
character of the lines was ilisLussed As Rosenhain had 
recently pointed out, the slip-lmes were comparatively 
straight in grains formed by solidification from the volid 
(as, for example, m cast lead, silver, and gold), but were 
broken up into steps whiih gavi them the appearance of 
being curved in metal which had undergone ro-crystallisation 
while in the solid stale Ihia wxs asinbed to the more 
intimate interlocking of the grams in the litcer case lhat 
the slips showed themselves by steps or sudden flight 
changes in the level of the surface was clearh demon- 
strated when the slip-lines were examined under oblique 
light All the parallel slips on a given gram would then 
flash out simultaneously when the direction of the incident 
light suited the particular slope of the planes in which 
the slips had taken place Ihe form of slips in t,\in 
structures was exhibited, and also in an example (due to 
Humfrey) of lead with a structure so gross that the relation 
of the slips to the geometry of the gram could be readily 
traced ^ 

A question of immense practical interest was the 
" fatigue '* which metals underwent when exposed to many 
repetitions of a straining action The microscope threw 
valuable light on this by showing how, under repetition uf 
pulls or pushes or bendings, a piece began to give wav, 
first by slips appearing on isolated grams, and then by 
some of these slips gradually developing into tracks 
Instances were cited from a joint research by the lecturer 
and Mr Humfrey Mr Rogers, who had purvued this 
subject with much zeal, had recently found that breakdown 
by fatigue was much more liable to occur in steel which 
had been thermally treated m such a manner as to develop 
a comparatively large structure than m the same steel 
when the treatment was such as to make the structure 
normally small 

Going on to speak of alloys, the lecturer described shortly 
the various ways in which two constituents might combine, 
or rather act together, in the composition of a binary alloj^ 
In the liquid state each dissolved m the other, in the solid 
state one might remain wholly or in part dissolved in the 
other, forming what was called a solid solution Thus 
with two constituents A and B, if A were present in small 
quantity only it might be found wholly contained as a 
solid solution in B More generally, however, a solid 
solution would crystallise out ffnt, leaving a mother liquor 
richer in A, which, by throwing down mora and more solid 
solution, finally reached the proportion of the " eutectic ’’ 
alloy, and then solidified as a eutectic mixture, showing 
under the microscope the zebra-like marking which 
characterised eutectic alloys This process was explained 
by means of freering-point curves, and was exemplified by 
a beautiful series of photographs taken by Mr Stead, 
showing alloys of various proportional composition in which 
iron and phosphide of iron were the two constituents 
When very little phosphorus was prolent, the whole solidified 
as a solid solution showing grains undlstingulshable in 
general appearance from those of a pure metal With a 
little more phosphorus the solid still consisted mainly of 
large grains, but the interstices (or in one case the inner 
parti of a dendritic skeleton) showed traces of ^he eutectic 
which was the last part to solidify. With more phosphorus 
still the solid solution showed itself as incomplete skeleton 
grains Interspersed with large Quantities of eutectic With 
iT^e still the eutectic proportion was reached, and the 
whole solidified as a eutectic mixture, showing zebra mark- 
Ingi all over the surface With more still — that is to say, 
with an excess of phosphide — crystals of phosphide were first 
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deposited, and the reinaj/ider froze as a eutectic in which 
these crystals were encased The phosphide crystals showed 
sharp feometrital outlines, in marked contrast (o the out- 
lines Of the rrystaU of solution, because the phosphide was 
deposited as a dehnite constituent m which the other con- 
stituent (iron) was not soluble 

To explain the zebra markings characteristic of eutectics. 
Dr Ewing briefly referred to the phenomenon of surfusion, 
and gave it as his opinion that the formation of a eutectic 
occurred by alternate surfusion or supersaturation of each 
constituent in the other A eutectic in the fluid state and 
about to freeze might be defined as a saturated solution of 
A in B which was at the same time a saturated solution 
of B In A On the temperature falling, an alternating 
condition of instability results By surfusion, A is at first 
Supersaturated with B, until come of B is thrown down, 
leaving, in the liquid that remains, B supersaturated with A 
Consequently, some of A is in turn thrown down, and *>u 
on alternately In the appearance uf a eutectic alloy there 
was much that was suggestive of alternate deposit of the 
two constituents, and it was in some such way as this that 
Dr Ewing conceived the alternalion to take pKice 

Eutectics in whuh the constituents were not of the same 
crystalline system appeared to be mechanitallv weak A 
very small quantity uf bismuth added to copper or iiilver or 
lead was shown by Arnold to produce great brittleness, 
owing to the weakness uf the cement which the eutectic 
formed in the joints between the grains, although the 
individual grams thcmselvcii preserved their original 
malleability In other eutectus no such weakness, as a 
rule, was found, and the intergranular cement was as strong 
as the grams themselves — often, indeed, it was distinctly 
stronger 

From the engineering point of view, by far the most im- 
portant alloys were those in which the chief lonstituenta were 
iron and carbon, or rather iron and carbide of iron Bv help 
of Roozeboom's diagram, the lecturer explained briefly the 
characteristics of high and low carbon stceK, and the trans- 
formations which occur in the process of cooling ut tempera- 
tures far below that at which the metal becomes wholly 
solid, which had formed the subjeri of much study by 
Osmond, Roberts-AusCen, and others the process of 

quenching these changes might be to some extent arrested, 
and the mechanical properties secured which characterise 
hardened steels The evolution of heat m the transform- 
ation was illustrated b 3 means of cooling curves, and by 
experiments in which steel wire was allowed to cool after 
being electncallv heated above the transformation points 
While passing through the region m which transformation 
occurs, the steel is 5peciall)r plastic , this wa-* illustrated in 
the cooling from bright redness of a steel wire coiled into 
the form of a spring and carrying a light weight The 
spring extended m a conspicuous wav while the process of 
re-crystallisation associated with " recalesioiiLe ” was going 
on The phenomenon of recalescence was further illustrated 
in an automatic record obtained during the lecture with 
a Callendar recorder which was exhibited by the Cam- 
bridge Instrument Company The recent results of 
Carpenter and Keeling, in their research at the National 
Physical Laboratory, were referred to as giving m most 
particulars a general confirmation of Roozeboom’s views 
Other examples of transformation occurring in the solid 
state were Illustrated by photographs selected from Neville 
and Heycock's series for the copper-cin alloys 
The gradual changes of structure which go on even at 
atmospheric temperatures in lead and other metals after 
the structure has been broken up severe straining were 
next described, photographs by Rosenham and the lecturer 
being exhibit^ to demonstrate the progressive iharacter 
of these changes, and the manner in which they would be 
accelerated by elevating the ten^perature 

In conclusion, the lecturer referred to the analogous vase 
of glacier ice. It had for long been known lo possess a 
granular structure, and each gram was a crystal just as 
in the case of metals Photographs by Principal Skinner, 
illustrating this granular structure, were shown In the 
upper ndvd the grains were vague and comparatively small , 
as the glacier slowly travel!^ down the grams became 
consolidated and Urge, and^thelr outlines b^ame well de- 
fined It was clear that a slow process of crystal growth 
was going on, and in the lecturer's opinion it was to this 
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very process of growth that the plasticity of the glacier as 
a whole was to be ascribed How ice came to be plastic In 
lar^e masses was a question to which physicists had 
suggested more than one answer But the ^asticity waa 
intelligible enough when one realised that the whole mass 
was in the act of structural change Just as the spiral 
spring in the experiment with steel showed during its 
transformation a special plasCicitv, so the glacier showed 
a general plasticity throughout its course, inasmuch as it 
was undergoing a slow and probably continuous structural 
change m the crystallisation of its individual grams Alike 
m the metdl and the ice. nature was apparently following 
one structural process, and the consequences as to plasticity 
w'pre alike in both In neither case was any constancy to 
be found save the constancy of change Nothing was more 
striking to a worker in this field than the evidence he found 
that those substances on which we were most accustomed 
to relv as constant were undergoing, sometimes compara- 
tivel> ki‘ft and sometimes very viowly, a process of internal 
flux A monument more enduring than brass might be 
u lofty ideal, but it was seen at least to be an ideal easy 
of conveption when one realised how far from constant the 
inner strut ture of brass and other metals was apt to be 


^(rppLV OF THE METROPOLIS 

ioinmittee wah appointed by the Board of Trade in 
January last to inquire and report as to the statutory- 
requirements relating to the illuminating power and purity 
of the gas supplied by the metropolitan gas companies, and 
ns to the methods now adopted for testing The report of 
this committee has now been presented, after hearing 
evidence from the metropolitan gas referees, from repre- 
sentatives of the London County Council, the Corporation 
of the City of London, and each of the three gas companies 
concerned 

ihe supply uf gas in the metropolis being a monopoly, 
provision is made in the private Acts of the various com- 
panies for securing the maintenance of certain standards, 
of puntv and illuminating power Ihree gas referees are 
apf^inted bv the Board of Trade, with power to presmbr- 
and certify the situation and number of testing places to 
be provided, and to lav down the conditions under which 
the testings are to be made By the insertion of clauses 
in recent Acts obtained by the gas companies bearing on 
the mode of testing, these powers have been somewhat 
curtailed The testing places are usually fitted up in houses, 
owned or leased by the gas companies, the tests being made 
by oRicials appointed by the controlling authority, either 
the London County Council or the Corporation of the City 
of London A comparison of the tests made at the official 
stations with tests made with a portable photometer in the 
neighbourhood of those stations having shown considerable 
discrepancies, attempts have been made by the controlling 
authority to legalise the portable photometer, but these 
attempts have been suer cssfully resisted bv the gas com- 
panies before Parliament, and the present committee in 
the report is not prepared to recommend the adoption of 
such tests As, however, these results have given rise to 
doubt as to whether the gas supplied to the testing stations 
leally represents the gas supplied to the public, the gas 
referees have laid down a requirement that the gas to be 
listed IS to be biought direct from the main to the testing 
place by a single service pipe, without tap or branch or 
provision for connection of any kind outside the testing 
place This has been strenuously resisted by one of the 
companies, and has led to the curious result that, although 
the referees have powers to prescribe testing places, they 
have no powers to enforce their prescription, and owing to 
the deadlock thus created two testing places have remained 
closed for some yeors 

The committee is of opinion that this requirement is st 
reasonable one, and that it might with advantage be made- 
a statutory requirement not dependent on the prescription 
of the gas referees 

In the case of any deficiencies being found by the official 
examiners, action is taken by the controlling authontv 
before a magistrate, with a view to the recovery of the 
forfeitures specified in the Acts If any technical objection 
li raised by the gas companies, the question Is referred to 
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th« chief gas euininer (Lord Rayleigh), and unless the 
appeal is sustained the case is referr^ back to the magistrate 
for the assessment of the amount to be paid The gas 
companies have alw»s strongly objected to these police 
court proceedings, and the committee recommends a modifi- 
cation of the existing provisions whereby, in future, police 
court proceedings will not be required when the chief gas 
examiner shall certify that the default is not substantial, or 
that It IS not due to careless conduct at the works, the for- 
feitures m all such cases being left for assessment to the 
chief gas examiner The committee also recommends that 
in the case of any disputes arising between the gas referees 
and the gas companies, they should be referred Co Che chief 
gas examiner, and that his decision should be conclusive 
and binding on both parties 

Important concessions to the companies are recommended 
by the committee with regard Co the amount of sulphur 
impurity allowed In addition to a relaxation of the 
stringency of Che tests Co be applied for the detection of 
sulphuretted hydrogen, it is suggested that Che standards 
for the amount of sulphur present In the gas, other Chan 
sulphuretted hydrogen, should be abolished The com- 
mittee has been infCienced in this decision by the consider- 
ation of the nuisance created near the works by the use 
of hnip purification, and the danger to the men employed 
In connection with the process At the same time, how- 
ever, It IS proposed that the official tests should continue 
to be made, and that the amount of impurity m each form 
contained in the gas should be ascertained and recorded 

In view of the increasing amount of gas used in in- 
candescent burners and for heating and power purposes, it 
is considered desirable that the calorific value of the gas 
should be determined and recorded, but no standards are 
proposed, and phoCometrical data with fiat flame burners, 
in addition to those already made with the standard Argand, 
are also suggested as desirable 

The report has been issued within five months of the 
date of appointment of the committee, and it is to be hoped 
in the interests of the public that the legislative action 
necessary to carry these suggestions into effect may be 
made with equal promptness 


SElSUOLOGlCkL l^OTES 
TN the BolletUno della Societd Stsmologtea Itahana, vol 
^ IX , No 7, Dr A Ricco gives an interesting paper on 
the relative values of gravity in the vicinity of Etna, Sicily, 
the i4£olian Islands, and southern Italy The results are 
shown in two sketch maps, on which a senes of lines having 
the appearance of isomagnetics pass through places at 
which the difference between the expected and the observed 
values for g are equal 1 he smallest values for the anomaly 
S~y found round the summit of Etna, whilst 

maxima occur in the proximity of deep water about 80 km 
to the south-south-west and 150 km at Stromboll to the 
north A similar but not so marked gradient is found 
in the vicinity of the Bay of Naples Along the Apennines 
and in central Sicily the anomaly Is small, and the gradient 
is gentle These observations are discussed in relation to 
volcanic and seismic activity, orographic and geo tectonic 
conditions An obituary notice of Dr Mosd Contarini, who 
died at the early age of twenty-eight, at the commencement 
of a promising career, and a catalogue of disturbances for 
July, 190a, complete the number 

In vol ix , No. 8, of the same publication, Dr. A. Cancanl 
describes and analysee five seismograms relating to earth- 
-quakee with known origins The pteculianty of these 
seismograms, copies of which are given, is chat they were 
•obCafnA on a high speed (7a to 97 mm per minute) smoked 
paper record receiving surface. 

The diagrams are therefore sufficiently open to read 
perioda of half a eeeond/ whldh periods refer to the pre- 
llmiitary tremors. From the IntOrval In time between the 
oomBiencement of theee flrst movements and tfu commence- 
ment of the large waves, the distances of orims from Dr. 
Cancan] 's station In Romo are calculated. The accuracy of 
the results obtained therefore depend upon the accuracy 
with which theee two phases of motion can be Identllied 
'upon the seismograms In ths first earthquake considered 
these IdentlAcationi are dear, but if the figures for the re- 
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mainder are exact reproductions of the original seismo- 
grams, It seems extremely likely that very different results 
might be arrived at bv different investigators For writing 
pointers with a minimum of friction, Dr Cancanl uses 
the hanging aluminium indices of his colleague, Dr 
Grablovitz The cost per annum for the recording materials, 
which include 730 sheets of paper, gas or oil for smoking, 
and varnish for fixing the same, &c , is about 3! 15^ At 
the end of the number the earthquake registers are brought 
up to the end of August, 1902 

The Austrian Earthquake Commission publish in No sa 
(new series) observations made by Dr W LAska in 190a 
in Lemberg Ihey refer to records obtained from Reubeur- 
Ehlert horizontal pendulums 

In the Mimoires of the Geological Committee of 5t« 
Petersburg, No 9 (new senes), Dr V Weber gives a de^ 
tailed account of the earthquake which on January 31, 
190a, destroyed Chemalca The epi focal area appears to 
lie along the major axis of a senes of elliptical isoseists, 
and a map on which these are shown also indicates the 
different degrees of destruction in various villages within 
the disturbed district 

The phenomena observed are similar to those noted with 
man} large earthquakes 

Another publication received from Russia is the BulleUn 
de la Commission Centrale Sismique Permanantc It 
refers to records obtained in the months April, May, and 
June at TIAia, Taschkent, Irkutsk, Dorpat, and Krasnoi- 
arsk, at each of which stations there are one or more 
seismographs 

The contributions to srismological knowledge reteived 
from Japan are as usual both varied and interesting 

Following m the footsteps of Dr C G Knott, Mr A 
Imamura, in the leports of the Physico-Mathematical 
Society of Tokyo, vol 11 , No 8, discusses certain earth- 
quake registers, with the result that he finds that seismic 
disturbances have not only been most frequent at the time* 
of conjunction and opposition of the sun and moon, but 
also at the times of quadrature The extent tn which 
barometrical pressure may effect seismic frequency is to be 
found in the same journal, the author being Dr K Omori 
Another note by the same writer describees a horizontal 
pendulum controlled by an inverted pendulum The former 
IS 1 m in height, and has a boom i m in length which 
carries 50 kg With its control a period of one minute is 
obtained without difficulty 

Dr Omon's most important work is contained in No 15 
of the Publications of the Earthquake Investigation Com- 
mittee It relates to the measurement of tho vibrations 
of railway carriages as recorded by seismographs For 
years past the balancing of locomotives and the state of 
the permanent way have in Japan been determined by 
means of these instruments, and the practical advantages 
leading to the saving of fuel and the detection of faults 
which have accrued are generally known Here we have 
an elaborate extension of previous work which railway 
engineers may read with advantage 

At the end of this number an index is given to the contents 
of the sixty-three profusely illustrated series of volumes 
and parts which, since 1B93, have been issued by the Tokyo 
Earthquake Investigation Committee Unfortunately for 
European readers, forty-seven of these publications are in 
Chinese idiographs Amongst the latter we find reports upon 
seismographs, observations made in deep bore belles, notes 
upon magnetic disturbances which have preceded certain 
large earthquakes, many obsei-vations made for the purpose 
of determining the transit velocity^ of earthquake motion, 
observations relating to subterranean sound phenomena, 
observations upon sea waves, investigations relating to 
sAistnlc frequency, reports upon faults, landslips and 
volcanoes, and a mass of material, all the result of patient 
investigation, which is of great Importance tp modern 
science Many of the papers are of immediate value to 
those who have to construct In earthquake countries Not 
only has the Japanese Government encouraged Its engineers 
to study the effects of earfhquakee upon structures within 
Its own territory, but lengthy reports upon the damage 
which took place In Assam In Junej 1897, indicate that it 
was considem advisable to derive lessons from misfortunes 
in foreign countries, and for thie reaaon mleilons of 
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cngineerc and men of science have been sent not only to 
India, but to Manila, Italy, and other placei One set of 
instructive reports refers to destruction and shattering pro- 
duced by movements closely approamiating CO those of 
actual earthquakes given to a platform on which masonry 
and other structures had been erected Ihls platform is 
in no sense a toy, but a large piece of apparatus actuated 
by powerful machinery To say that these investigations 
have during Che lasC Cen 3'eBrs cost the Government of 
Japan 50,000! is a modest estimate The return for the 
same is seen In the new types of structures which are grow- 
ing up in Japan, replicas of which have been adopted in 
British possessions and other places, the meaning of which 
is that danger to life and property resulting from seismic 
disturbances, if not averted, has been markedly mitigated 
^ Add twenty volumes issued by the Seismological Society 
to those published by the Investigation Committee, and we 
have eighly-three publications, the greater number of which 
are volumes as Japan's contribution to recent seiiiniological 
progress 

In consequenie of not being acquainted with reseanhes 
carried out in the Far Fast -and we do not refer to those 
which Japan for the benefit of her own people has pub- 
lished in Chinese characters — it is not uncommon to find 
seismologists in Europe reproducing as novelties the /aifc 
acrom^lii of past history Had Prof Odone read the 
Transactions of the Seismological Society of Japan, it is 
not likely that in a recent number of the BolleiUna he would 
have given, with drawings almost identical with those pub- 
lished in Japan, a description of a method by which the 
relative morion of two points of the earth's surface might 
be measured, neither should we find in the last number of 
the same journal a description, quoted from the Comptes 
pcndiii, January s6, 1903. of a new system by which record 
receiving surfaces could be set in movement, and therefore 
ready to receive the record of an earthquake before the 
earthquake itself arnved to actuate the indices of a seismo- 
graph In 1884 in Japan nine stations were electrically 
connected, so that an earth movement at one of them re- 
»iulted in the release of clockwork at all the others (Trans 
Sets Soc , vol X ) 

Since then the system has been greatly extended, and at 
stations considerable distances apart record receiving 
surfaces are set in motion before the pointers resting on the 
same have been actuated by earth movements That work 
of this dehcription, which was referred to over and over 
again m publications issued tw'enty }ears ago in Japan, 
should in 1904 be reproduced in Europe as original indicates 
that the work has at leasit had some slight recognition 
The main point at issue, however, is that the veil of 
Chinese cryptograms which has hidden so very muih of the 
work done in the Far Eajit has by means of an index been 
partly raised, and if at Strassburg or at any other institu- 
tion this work can be rendered available to seismologists 
who read a European language, the same will from “ man) 
an error free us," and be most gratefully received 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Caubridgb — Ihe following appointments of university 
lectures are announced — Chemistry, Messrs W J. Sell, 
FAS, and H J H Fenton, F K.S , organic chemistry, 
Mr S Ruhemann, petrology. Mr A Marker, FRS , 
Invertebrate morphology, Mr A E Shipley, FRS, 
physical anthropology, Mr W L H Duckworth , paloeo- 
zoology, Mr H Woods 

The new Balfour student is Mr R C Punnett, of Cams 
College A grant of 50^ from the Balfour fund has been 
made to Mr L Doncaster, King's, m furtherance of his re- 
searches on aex and heredity 

Messrs C Shearer and W. E Agar have been nominated 
to occupy the unlveralty'i table at the Naples Zoological 
Station. 

The special board for blologv proposes that Mr J W, 
Clark should be rc-appoln|ed a manager of the Balfour 
fund for a period of ten years.^ 
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The original researches of Meiirs R Hosking, W. 
Makower, G Owen, and F. Rbgers, advanced students in 
experimental physics, and in engineering, have been 
approved by the special board for physics and chemistry as 
of distinction ; they will receive certincales qualifying them 
for the B A degree for research 
Five candidates have gained the university diploma in 
agriculture , seven have quail Aed in the first part of the 
examination 

Mr H, M Chadwick, Clare, Mr C H W Johns, 
Queens', Dr A Macalister, St John's, and Dr. F H H 
Guillemard, Cams, have been appointed members of the 
new board of anthropolopcal studies 

Dr I) MacAllster, St John's, has been appointed 
assessor to the regius professor of physic Prof Darwin,' 
Innity, and Prof Carmor, St John's, have been appointed 
electors to the 1 suite Newton studentship m astronomy and 
physical optics 


Mn Prhcy F Kendall has been appointed professor of 
geology in the University of Leeds, and Dr J B Cohen 
has been appointed professor of organic chemistry in the 
same university 

Mrs \manua W. Rled has, says Science, provided in 
her will for the foundation of an institution at Portland, 
Oregon, to be known it's Reed Institute, in memory of her 
husband, the late Simon O Reed Ihe bequest will amount 
to about 400,000/ Her will «peci!iea that the instlturc shall 
lombine instruction in the fine arts, sciences, and manual 
training, and that it shall be conducted with especial regard 
to the needs of young men ond women compelled to ehrn 
their own living 

Ni-w BLience buildings, which by special periniBiiinn of 
Lord Kelvin have been called the Kelvin bcienic School, are 
to bo opened by Sir Douglas Fox at Trent College, Derb)- 
shire, on June aq 'ihe new scienie school contains six. 
large rooms and three small ones , these include a rooni 
for manual instruction in wood and iron, a physical labor- 
atory, a lecture theatre to seat eighty, a balance room, a 
chemical laburatory for twenty-four students, and a biological 
laboratory foi sixteen students 

A IM PER read b) Prof Israel C Russell before the Research 
Club of the University of Michigan In January last is printed 
m Science for June 3 After referring to the triumphs of 
science m the last century, Prof Russell lemorked — The 
intellectual tide-gauges of the world give no suggestion 
that the nineteenth century wave of discoveii has lulmin- 
ated On the contrary, there 15 abundant evidence to show 
that the rate of intellectual development is still on the 
imreaU, and that yet more important conquests in the 
domain of the unknown than have illuminated the past will 
be made in the future ” Ihe recognition of the importance 
of research by the United States is naturallv emphasised in 
the paper, and three important steps In this direction are 
marked by what Prof Russell called " enduring move- 
ments," viz the American Journal of Science, which 
appeared first In 1818, the Smithsonian Institution, and the 
Carnegie Institution Speaking of the place of research in 
the university, Prof Russell expressed his agreement with 
the dictum of Sir Norman Lockyer, that ** research is now 
generally acknowledged to be the most powerful engine of 
education that we possess " 

The twenty-eighth annual exhibition of work executed 
In the public elementary ichooU founded by the late London 
School Board, and now administered by the London County 
Council, wae held from June 13 to 18 at the Medical Ex- 
amination Hall, Victoria Embankment As in previoue 
years, one section of the exhibition woe devoted to the 
science work done in these echools The exhibits were 
chiefly pieces of apparatus and working models made or 
arranged by pupils and teachers. It was satisfactory to 
notice that the work of pufuls and teachers was this year 
kept separate, and the confusion which In sotlve former 
yean resulted from an indiscriminate intermlogUng of tkm 
exhibits of teachers and taught was fortunamv avoided 
Much of the work ohowfi was the joint product of the edsaep 
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dtparkmcntB pf the schools and of the manual training 
centres, and the standard of excellence attained may be 
taken as proving that good results follow the correlation 
of the instruction In science and m manual work The 
total number of exhibits was unusually small, and it is 
difficult to find a reason for the inclusion among them of 
scientific Instruments obtained from manufacturers The 
loUection of exhibits, though interesting and from some 
paints of view Natisfaitory, did not succeed in conveying an 
adequate idea of the work in science accomplished in the 
Schools The man of science interested in education would 
have obtained a better general idea of the scope of the 
science work in the lou mil's day and evening schools had 
typical laboratory note-books and typical syllabuses of work 
done been exhibited There was, however, evidence enough 
to show that the ilaiins of science to a place in the curri- 
culum of the public elementary schools of London are recog- 
nised by the London Education Committee 


SOCIETIES AND ACADEMIES 

London. 

Royal Socltiy, June 2,— "On the Magnetic Changes of 
Length in Annealed Rods of Cobalt and Nickel ” By 
Shelford Bldwollp K R S 

rhe magnetic changes of length m annealed iron were 
described by the author in 1H94 {Pfoc Kov Sor , vol Iv 
p asS) When subjected to a longitudinal field gradually 
increasing from a small value, an ordinary iron wire is at 
first extended, then it ret overs its original length, and finally 
becomes shorter than when unniagnetised In annealed 
iron the maximum extension is diminished, and contraction 
begins in a weaker field, the change-of-length curve being 
lowered In the lase of n thoroughly well annealed speci- 
men contraction began in a very weak field without any 
preliminary extension bimiUr experirnentb have now been 
made with cobalt and nukel Cobalt in the ordinary con- 
dition behaves oppositely to iron, contracting in weak fields 
and lengthening in strong ones It was found that a well 
annealed rod of cast cobalt contracted uniformly in fields 
up to 1360 units (the highest reached), the retraction curve 
being a straight line This confirms an observation pub- 
lished last year in Japan by Honda and Shimizu For a 
specimen of rolled cobalt, however, the i hange-of-length 
lurve retained its general form, but was considerably 
lowered, in a field of 1750 the ascending limb was still 
below the axis of H and nearly parallel to it , probably, 
therefore, there would never be any elongation, however 
strong the held Ihe most noteworthy effect of annealing 
upon the retraction curve fur niikcl is an increase in the 
abruptness of its descent, which may be due merely to 
greater magnetic susceptibility Ihus it appears that well 
annealed specimens of iron, cobalt and nickel all undergo 
contraction when longitudinally magnetised 

MiBcralogical Society, Jun« 7 — Dr Hugo MUllerp 
president. In the chair — The Rev Mark Fletcher con- 
tributed a note on mispickel from Sulitjelma Mine, Norway, 
containing about 1 3a per cent of cobalt, and showing the 
rorms joil}, )oi2j, I no) — Mr G F Herbert Smith 
exhibited a hand-refractometer of the Bertrand type, in 
which the curvature of the focal surface had been reduced 
by means of a correcting lens, with a consequent improve- 
ment in the definition of the shadow edges — Prof If A 
Micro gave an account, illustrated by numerous lantern 
slides, of the development of the Kimberley Diamond Mines 
He traced the changes in the methods of working from the 
first surface diggings to the time when the blue-ground 
was brought to the ^ge of the pit by a “ cobweb ’’ of wire 
ropes stretching from the numerous independent claims into 
which the mines were split up, and showed how the in- 
creasing difficulties involved in this method led to the final 
consolidalion of the mines under Belt and Rhodes, and to the 
inldatlon of the present systern of mining, which consista 
la sinking shafts dn the edge of the pit, and Winning cross- 
cuts into the blue-ground He refer^ finally to the recent 
discovery of blue-grpund in the neighbourhood of Pretoria 

Faraday floelcty^ Jane 9 J W, Swan, presMen', 
In the chair i^The electric furnece its origin, transform- 
aHons end applications, part i - M Adolphe Mliwt. The 
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paper discuisea the growth of the furnace from the historical 
point of view, and then proposes a new classification, which 
IS worked out in minute detail m the form of a table A 
full bibliography of the electric furnace completes this 
section of the paper — form of porous diaphragm con- 
venient for laboratory use Dr. F M Porkln. It consists 
of two perforated concentric porcelain cylinders packed in 
between with brown paper, asbestos, or other material, de- 
pending on the use to which the diaphragm is to be put 
— The hard and soft states in metals G T ■•libg. The 
Views advanced by the author are based on his earlier 
observations on surfaic flow in crystalline solids The 
evidence afforded by the micro-structure has been supple- 
mented by observations on the other properties of metals 
in the hard and soft staiob, and the view is now advanced 
that these states are perfeitl) di-stmct phases This is 
shown by the mechaniial, eleitrical, optical, and thermo- 
chemca properties, as well as by the micro-structure 

Royal Meteorological Society, lune 15 — Capt D Wilson 
Barker, president, in the ihair — Effects of a lightning stroke 
at Lari's Fee, Bowers Clifford, L ssex, April ij Rev C F 
Bon. A thunderstorm occurred during the early morning 
hours, and about 3am there was a blinding fiasn, lighting 
up the whole neighl>ourhood for mites around, followed 
immediately by a crashing explosion One person stated 
that he saw what appeared to be a cylinder, and another 
person a ball of fire, descend and then explode, " casting 
dart>i " in all directions On careful examination in day- 
light, it was found that in an oatfield, which had recently 
been dredged, there were three distinct sets of holes ranging 
from 9 inches down to about i inch in diameter The 
holes, which were perfectly circular, diminished in size as 
they went downwards, and remained so on to the perfectly 
rounded ends at the bottom Upon digging sectionally 
into the soil, which is stiff \ellow clay, it was found that 
the holes were " as clean cut as though bored with an 
auger " An interesting discussion followed the reading’ of 
this paper — ^An instrument for determining the true direc- 
tion and velocity of the wind at sea A Lawrence Rotoh. 

Paris 

Academy of Science!, June 13 — M Moscari in the chiir — 
Muscular dispJacenient applied to carrying a load without 
displacement, the statical work of muscle Ihe comparison 
of this internal work with the resulting expenditure of 
energy, and influence of the magnitude of the load A 
OhBuvoRu. Use was made of the respiratory coefficient 
in measuring the energy expenditure, and this was found 
to increase faster than the load sustained, although for 
small loads these were found to be nearly proportional — 
The influence exercised by small variations of external 
aitions on a system affected by hysteresis and defined by 
two variables P Duhviti— On the property possessed by 
a considerable number of bodies of projecting a ponderable 
emanation spontaneously and continuously R Blendlot- 
— A photographic study of the spectrum of the planet 
Jupiter M MliionhBy. 1 he photographs were taken with 
a spectrograph attached to the large telescope of the Observ- 
atory of Meudon (84 cm dianieierL and the spectra obtained 
extended from the F line to [he C line, means being taken 
to allow of a comparison of the spectra from the bands 
with that from the other parts of the disc The presence of 
water vapour is clearly proved ^Remarks on the preceding 
communication J Janeavn — On a class of differential 
equations with multiform integrals Pierre BeutroiSB. — 
Energy in statical reactions Eugene Lab«rt. A discussion 
of the results of M Chauveau omthe " statical work " of 
muscle — On the index of refraction of solutions C 
CMimvobu —Contributions to the study of the n- and 
n^-ravs Jean Bacqu»rBl. — On the forms of high frequency 
lighting between platinum wires of small diameter Andr6 
BroM and M Turehlnl.—The action of the n-rays on pare 
water Julien Mapar. Experiments are described leading 
to the conclusion that pure water, submitted to the action 
of the ti-rays, becomes itself a source of n,-rBys —On the 
measurement of the mobility ftf rhe ions in gases a null 
mothod Eugene Bloahi The method of MacClelland. 
Improved by Zeleny, Is modified by conversion into a null 
method, which much extends the field of Its application 
The atomic weight of nitrogen the analysis of nitrogen 
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monoxide by weight Ph A Ouyw and ftt. ■ of dan. The 
ratio of nitrogen monoxide to the oxygen it containa, deter- 
mined gravimetrically, gives a value 14007 for the atomic 
weight of nitrogen ^On the decomposition of a mixture 
of calcium carbonate and an alkaline carbonate under the 
action of heat in a vacuum P Lnbwau. Ihe decomposi- 
tion by heat in a vacuum of mixtures of calcium carbonate 
and the carbonates of cssium, rubidium, potassium, and 
sodium was complete. The amount of carbon dioxide 
obtained corresponded exactly to the amount of carbonates 
taken, and in all cases pure calcium oxide was left behind 
— On some cuprous salts A Jeannia. Details are given 
of the preparation of cuprous formate and benzoate — On a 
basic feme phosphite E Sorgor. — On the alloys of mag- 
nesium with bismuth and magnesium Hector Pdchoua 
— Iodine compounds obtained with metanilranihnc P 
Bronana. — On a spontaneous alteration product of oxal- 
ncptic ester L J Blmon. A sample of oxalacetic ester 
which has been kept for some time gives a violet colour 
reaction when placed In contact with an alkaline solution 
This IS not given by the freshly prepared substance, and is 
probably due to a dioxyquinone, formed by the elimination 
of one molecule of water between two molecules of oxal- 
acetic ester — Polvand salt^ of rosanilines Jules 

Sohmldlln. — On the variations shown in the composition 
of seeds during their maturation G Andr 4 . — ^The distribu- 
tion of some organic substances in orange dowers Eug 
Oharabot and G Laloua. The petais contain the greater 
part of the essential oil — On zymase and alcoholic ferment- 
ation P Maxd. — On Mitsukurina Oivstoni Ldon 

Valllant. This only differs from the elasmobranchs, with 
which It has been compared, by characters of the second 
order, and the author regards it as belonging to the family 
of Lamnids This is not in accord with the views of 
Jordan, who regards it as a di'^tinct type — On a transform- 
ation of the tentacular apparatus on certain species of 
Mndrepora Armand Hrwmpf. — Some polytaxic characters 
in Species in the wild state G OouteB"*- — Chains of 
force M Hartegi A description of a model reproducing 
certain phenomena of cell formation by the motion of 
magnetJsabJe particles placed in a magnetic field in a 
V1SI.OUS medium — On the morphology of the root of plants 
with mutilated embryo P Lpdeuu. — The discovery of 
fobsil-beanng layers in Djoua, to the east of Timassanine, 
Sahara K Pouiwau — ^On the fauna of the Cretacean 
^eratodus layers of Djoua, near Timassanine, Sahara 
Emile NBuff. — On the fauna of the Lydian of the Vosges 
sandstones C NBwI. — ^I'he survival of a negroid type In 
the modern populations of Europe Eugene Pittard. The 
examination of skulls from the Rhone Valley, dating from 
the thirteenth century up to the commencement of the nine- 
teenth Lentury, shows evidences of a well marked negroid 
type, which may be a simple survival or a lasc of atavism 
— The structure of the muscular fibres of the heart in 
molluscs Pierre Vlvler. — On the muscular fibres of the 
heart in Vosra reiiculata. M Madwr. — Ihe effect of the 
chromatism of the eye in colour vision A Polaok. — A new 
example of physical adaptation between a natural stimulus, 
q sound vibration, and a central perceptive organ - Augustin 
OhkrpdMtldr. By the use of phosphorescent screens a third 
example is given of an inHuence exercised directly by a 
natural agent upon the corresponding nervous centre — ^The 
action of the n-rays upon an isolated nerve trunk ^ Paul L 
MwrwAiMon and Casimir RAdalkovnkl. The sciatic 
nerve of the frog is not excitable by exposure to the n-rays 
— Researches on the physiological effects of radium C. J. 
BdlNioMson and G Dragar. — The relations between intra- 
organ ic combustions and the proportion of oxygen contained 
in the arterial blood J, Tiaaot. Intraorganic combustions, 
rneosured by the values of the respiratory exchanges, are 
independent of the proportion of oxygen contained in the 
^Herial blood, ^Researches on the bIcMM of Selachians. The 
tdkic action of the b^ood Of Torpedo marmofaia ' E Olay. 
— ^The use of calaum sulphide against dodder and other 
injurious parasites ; F tarrl^u. 

New South Wales. 

LlBDoan . Society, April 97 —Mr Thomas Steel m the 
chair.— DeacripCions of new spTCiei of Australian Coleoptera, 
p^ vll. ; A. M. iMmrn Thirty species are deacribod os new. 
Three previously unnoticed blind species from Tasmania 

NO. 1808, VOL. 70] 


4 ire recorded— Anno maftts in~st/tatus^ MUII , introduced 
'^rom 'Engla|io, prob8}i|y with pot plants , Pftycoclnu 
gramcep^i ^oun, found^also in New Zealand , and P sulci* 
pennts, n spv The number of blind species known from 
Australia and Tasmania is thus brought up to a total of 
eight — Contributions to a knowledge of Australian Entosoa. 
No 111 On some species of Holostomidse from Australian 
birds . S J Johnaton. Five species, all parasites of 
Australian birds, are described as new — Australian fungi^ 
new or unrecorded Decades vii -vui D MoAlpIno. Of 
the twenty species recorded, seventeen, referable to thirteen 
genera, are described as new Mvnanglum, formerly 
classed with the lichens, is represented by two species, and 
a new genus, Amphirhaita, allied to Monocheeta, Sacc , is 
proposed The favourable condition of the specimens ex- 
amined has made it possible to give a description of the 
spores of a species of Hexagonia — apparently the first to 
be recorded 
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UAimUATlCKL BOOKS. 

(]) An IntroducUon to the Study of Geometry By 
A. J. Presaland, M.A , F R S.E. Pp. 40. (London . 
RivLngtons, 1904 ) Price ir 

(2) Elementary Geometry, By Cecil Hawkins, M.A 

Part 1 Pp. viii + i 65 Part 11. Pp 166-296 

(London . Blackie and Son, Ltd , 1904 ) Price 2s 
each volume. 

(3) Geometry for Technical Students By E H 
Sprague, Assoc. M.lnst C E. Pp vui + 60 (London 
Crosby Lockwood and Son, 1904 ) Price is, 

(4) Graphs and Imagtnaries ByJ G. Hamilton, B.A., 
and F* Kettle, B A. Pp 42. (London Edward 
Arnold, 1904 ) Price is 6d 

(5) F%ve~ftgure Tables of Mathematical Functions By 
John Borthwick Dale, M A Pp xvi + 92 (London 
Edward Arnold, 1903,) Price 35 6d net 

(6) Logarithms for Beginners By Charles N Pick- 
worth Pp 47 (London ' Whittaker and Co , 
Z904 ) Price IS 

(7) Calculating Tables, By Dr H Zimmermann 
Translated from the German by L. Descroiz Pp. 
xxxl + 204 (London Asher and Co , 1904.) Price 
6s net. 

(i) \Ji K Pressland adopts the heuristic method in 
this course of experimental geometry for 
beginners The first exercises only require the use of 
d pencil and) a graduated straight edge cut from ruled 
school paper With these the boy draws triangles and 
quadrilaterals, bisects lines and erects perpendiculars 
Symmetrical figures, such us the square, rhombus, 
kite, &c , arc made by paper folding 
A ruler with two edges decimally subdivided into 
inches and centimetres is then introduced, together 
with two set squares and a protractor Parallel and 
perpendicular lines arc now readily drawn, and the 
work becomes quantitative, lengths, angles, and also 
areas being measured. 

The pupil 15 next required to use compasses, and be- 
comes acquainted with some properties of circles 
'iVo or three pages are then given to proportion and 
graphic anthmetlc The book concludes with a set of 
examples in practical geometry, and a table of general 
properties of figures, only partially enunciated, and 
intended to be completed by the pupil himself from 
observation and discovery in the course of his ex- 
perimental work. 

The aim has been to tram the hand and eye, to 
create interest, and to make the boy acquainted with 
the groundKrork of the subject. Deductive geometry 
IS not introduced, nor is there any attempt at a logical 
sequence. The author states that many features of his 
book are due to his experience as an inspector of 
schools in Canton ZUnch The course seems a good | 
one within its limited sphere, but the experimental | 
work might with advantage have been dbtnei^hat more ! 
extended and varied. j 

(2) In so far as the subject is dealt with, Mr “ 
Hawkiila^s geometneal course is a very good one. It j 
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IS confined to plane geometry, part i. relating to 
simple rectilineal figures and the circle, and part ii 
dealing more particularly with areas, proportion, 
similar figures, and further properties of the circle 
The author follows the reform movement, the proposi- 
tions required for the Previous Examination under the 
new Cambridge syllabus being marked with an 
asterisk A prominent feature of the work is the very 
large number of examples which are given, extending 
to upwards of 1500, of varied character, and affording 
ample choice for practice in experimental, practical, 
and theoretical work. The only thing lacking is a 
collection of the numerical answers The examples are 
appended to the successive propositions, and in addi- 
tion, at the end of each volume is a set of miscellaneous 
examples, carefully graduated, and covering the whole 
of the previous ground 

By omitting any reference to simple functions of 
angles, the author has deprived himself and his readers 
of a very instructive and fruitful field for examples In 
ratio and proportion, and of elementary calculations of 
right angled tnangles, and the omission of solid 
geometry leaves the course incomplete But the 
general scheme is well planned and developed, and the 
book cannot fail to give satisfaction to many readers 

(3) The plan of Mr, Sprague’s book is based largely 
on experience gained by the author in the teaching of 
engineering students for the Chinese Government, and 

I IS intended more especially for those who take up 
I geometry as part of their professional training as 
' engineers 

The more important fundamental properties of plane 
I figures, including the triangle and circle, and of 
simple geometrical solids are established by dcduc- 
' tive methods, comprised in forty-eight propositions 
with corollaries, and accompanied by a few exercises, 
and the book concludes with fourteen problems in 
practical plane geometry 

In comparison with many recent manuals, this lext- 
book seems to be deficient It will not satisfy those 
who require a good theoretical course of elementary 
geometry, nor yet others who arc more interested in the 
experimental and practical development of the subject, 
and the work is not likely to be generally adopted by 
any class of students 

(4) In graphing the parabola yssax^-^bx-hc, the ob- 
ject being to solve the quadratic equation ax* + bx + c =0, 
the authors show that when the routs arc unreal, say 
a±ifi, the points lie oa a second parabola The 
latter is easily drawn, being the former turned into 
a new position, and a and 0 can then be measured 
In like manner the coordinates of the imaginary points 
where an external line cuts a parabola are shown to 
be readily found by making use of the properties of a 
certain companion or ' shadow ” parnbohi 

llie authors then give the ",circle method’' of 
solving a quadratic, and by means of a shadow ” 
circle extend the solution to the case of unreal roots 
Further examples of shadow circles arc given, applied 
to the imaginary points of intersection or contact of 
lines and circles. The constructions are curious and 
interesting, but of little or no value to young students, 
whose time should not be employed on them. 
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(5) Mr. Dale’s tables have been compiled with the 
view of meeting the requirements of workers in phy- 
sical science and applied mathematics, and exclude 
such functions as are of use only in navigation They 
comprise tables of common and hyperbolic logarithms, 
of reciprocals, squares, cubes, square roots, and cube 
roots, natural and loganthiiuc functions of angles; 
elliptic, Bessel, gamma, exponential, and hyperbolic 
functions , 7onal surface harmonics and some other 
tables 

The table of logarithms of numbers is modelled on 
the ordinary four-figure log tables now so largely 
employed. It has the same number of rows of figures, 
the mean differences for each row being given, and it 
occupies only three pages From it the five-figure 
log of any three-figure number can be read directly 
For a four-figure number the tabulated difference 
would require to be added, and for a five-figure number 
an additional difference for the last figure must be 
addied^ In the early part of the table the mean differ- 
ences vary so quickly as to be of no use for five-figure 
accuracy, and, indeed, here the fourth figure is scarcely 
trustworth> In such cases the author ingeniously 
recommends the use of the table of anti-logs, in which 
at the correspondin? region the differences vary slowly 

The tables of trigonometrical functions each take up 
four pages Five-figure values are given for intervals 
of 3' or 0° 05, and the mean differences for each row 
are given for i' and 2' 

Probably these five-figure tables of logarithms and 
functions of angles are not quite so convenient in use 
the more length) five-figure tables provided with a 
thumb index But occupying as they do only about 
(ine-tenth the space, the author has been able to in- 
clude in a handy volume, at a moderate cost, tables 
of many trsoM-ondental functions which hitherto have 
not been very readily accessible, and they will be 
welcomed by the class of people for whom they are 
intended 

(6) Mr Pickworth states that the object of his little 
book IS to give a more detailed and practical explana- 
tion of the use of logarithms than is to be found in 
the text-books of algebra and trigonometry The 
ordinary two-page tables of four-figure logarithms and 
anti-logarithms of numbers are given, and the detailed 
explanations are accompanied by exercises for practice, 
the answers to which arc collected at the end There 
is also a short table of the logarithms of some 
numbers which are of frequent occurrence in numerical 
work 

Students who are being taught practical mathe- 
matics at the present time, and who use a suitable 
modern text-book, will find in the latter all the infor- 
mation they need on the subject, without having 
recourse to a book like Mr, Pickworth 's. The work 
seems specially adapted to meet the case of those who 
reteived their mathematical training at a time when 
logarithms were neglected or relegated to the higher 
branches, and who wish to be able to use this method 
of computation 

(7) In the preface the author of these tables expresses 
the opinion that the ordinary aids to arithmetical 
calculation, such as slide rules, tables of logarithms, 
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&c , are not adapted for general use Thus he states 
that logarithms are only understood by very few, that 
they involve considerable trouble in searching the 
pages, and that they are seldom employed except for 
tngonometncal work However true this may be of 
Germany, it is scarcely applicable to this country at 
the present time, where, thanks largely to the influ- 
ence of South Kensington, logarithms are being 
taught to large numbers of youths m the classes for 
practical mathematics, and four figure log tables are 
in very general use throughout the kingdom. 

The author’s plan of meeting the common want of 
the computator is to supply a large mulhplication 
table, which covers 200 pages and goes up to 100 
times 1000 That is, the product of any two numbers 
one of which contains not more than three digits, and 
the other not more than two, can be taken directly 
from the table Running along the bottom of the 
pages IS a table giving, for three-figure numbers 
ranging! from o i to 99 9, the square and square root, 
cube and cube root, reciprocal, logarithm, and the 
products irn/2 and «n^/4 On the last two pages are 
several useful subsidiary tables In the introductory 
pages the uses of the tables are fully explained and 
illustrated with examples, worked out It is shown 
how to deal with numbers of more than three digits, 
and how to perform division, square and cube root, 
&c One advantage in the use of these tables is that 
the calculations are readily adapted to any degree of 
accuracy that may best suit the particular case under 
consideration, and contracted methods of working are 
explained by means of which all superfluous figures 
may be omitted. 

The book should prove very useful for many pur- 
poses, such as in mercantile calculations, the evalu- 
ation of convergent senes, the compilation of tables, 
&c. Every care has been taken by both author and 
printer to make the tables thoroughly trustworthy, and 
to facilitate reference They are printed in clear bold 
type, and the general arrangement is very attractive 


RECENT ENTOMOLOGICAL WORKS 

Monograph of the Coccidae of the British /sles Vol 
li By Robert Newstead. Pp. 270; pis F, xxxv - 
Ixxv. (London Ray Society, 1903 ) 

The Coccidae of Ceylon. By E Ernest Green, F.E S. 
Parts 1 -ill Pp xliil + 249; pis i -xciii (London: 
Dulau and Co , 1896, 1899, 1904.) 

New Zealand Neuroptera; a Popular Introduction ta 
the Life~histonex and Habits of May~Flies, Dragon~ 
Flies, Caddis^Flies, and Allied Insects inhabiting 
New Zealand, including Notes on their Relation to 
Angling By G. V. Hudson, F E.S. Pp. ix+ 102 ; 
with eleven coloured plates (London : West, New- 
man and Co , 1904 ) Price los, 6d. 

E nglish entomologists and horticulturists are to 
be congratulated on the completion of Mr 
Newstead's important work, which furnishea us, for 
the first time, with a satisfactory account of the British 
speaes of one of the most destructive families of in- 
sects, the Coccida or scale insects. They are 
peculiarly destructive to trees and greenhouse plants^ 
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though by no means exclusively attached to them, and 
are consequently very liable to be carried from one 
country to another But it is rather startling to read 
in the preface, 

*' The number of species found within the British 
Isles IS eighty-eight, with four varieties; of this total, 
lifty-one species and two varieties have been found 
living under glass, and have undoubtedly been intro- 
duced from other countries A few of these aliens have, 
apparently, existed in this country as plant pests for 
more than half a century , while others have been intro- 
duced within the last fifteen years, and with the ex- 
ception of a few species, have apparently come to stay, 
and add to the difficulties of plant-culture " 

The males are iiniall delicate insects, and the females 
are apterous, and arc sometimes ornamented with 
elegant laminated appendages of wax, as in the species 
of Orthezia, ihhich are not uncommon on grass, 
nettles, and other low plants It must not be forgotten 
that although the Coccid® include such destructive 
insects as the American blight and the San Jos^ scale, 
other species furnish us ith some of the most useful 
products obtained from insects, such as coihincal, lac, 
Ac It remains to add that Mr Newstead has given 
us a very full account of the ti ansformations, habits, 
Ac , of each of our British species, and that the plates 
are excellent 

There are few more useful, and at the same time few 
more injurious, families of insects than the CoccidiE, 
and also few which have been so much neglected by 
entomologists until within the last ten or fifteen years, 
though latterly they have been so much studied by good 
observers in most parts of the world that our know- 
ledge on the subject has advanced by leaps and bounds 
Thus, in 1891, only seven species of Coccids were re- 
corded from Ceylon, but Mr Green took up the study 
immediately afterwards, and in November, 1894, he 
was already able to enumerate not seven, but seventy- 
two distinct species which he had observed up to that 
date In the preface to the present work, doted 
September, 1896, he says — 

This large number will be almost doubled in the 

resent work, . and when other parts of the island 

ave been properly explored, it is probable that con- 
siderably over two hundred species will be recognised " 

It is needless to say that such estimates usually prove 
to be very much below the mark. The three parts of 
Mr. Green's book already published include ninety-onc 
species, belonging to three subfamilies out of eleven 
(Conchaspinae, Diaspinz, and Lecaniins, of which last 
only the genus Lera mum js at present monographed), 
and nine genera, besides preface, glossary of terms, 
introductory and supplementary chapters on habits, 
classilkation, remedial measures, &c We are not told 
how many more parts will be required to complete the 
work, and it is possible that Mr Green himself cannot 
at present decide, for there will no doubt be large addi- 
tions required to the earlier portions. He appears to 
have done his work very completely and thoroughly, 
and the illustrations are excellent Respecting these, 
Mr Green writes 

The lithographic plates, reproduced from my own 
drawings, have teen most carefully printed In colours 
by P. W. M. Trap, of Leiden." 
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\Vc are pleased to see that Mr Hudson is oontinu- 
ing his efforts to make the small, but highly interest- 
ing, insect fauna of New Zealand more widely known, 
and we hope he will continue to deal with other orders 
in succession As in other groups of animals, the 
Neuroptcra exhibit the u^ual characteristics of the 
fauna, a \ery small total number of species, a striking 
absence of most of the characteristic Australian groups, 
and the presence of a very few remarkable species 
peculiar to New Zealand Among the latter we may 
mention the handsome driigon fly Uropetala Carovet 
(named by Adam White after the author of the “ Story 
Without an End”), which superficially resembles our 
British Cordulegaster annulatus, Latr , but is larger 

Mr Hudson describes the e.irly stages of many of 
the species he notices, and figures several larvie and 
pupa in addition to the perfect insects In an appendix 
he discusses the food of trout in New Zealand, founded 
on an examination of the contents (chiefly insects) of 
sixty trout stomachs On the other hand, the larvs 
of some of the larger Neuroptcra may (like those of 
Dytiscub among the Polcoptera) be destructive to 
fish Thus we read (p 5), “ The larva of Stcnoperla 
prasina, Newm , might perhaps prove destructive to. 
very young fish ’* 

The Mallophaga and Psocids are not included in the 
present volume, and the Embiids and Panorpids are 
unrepresented in New Zealand. We have thought a 
lomparison of the number of species of the families, 
dealt With by Mr Hudson, found in Britain and 
New Zealand respectively, might be interesting — 


FamilicR 

Bnum 

Nfiw 

ZisUod 

lennitidx (White Ants) 

0 

3 

Perlidas (Stone Flies) 

34 

3 

Odonata (Dragon Files) 

LphemendiB (May Flies) 

40 

37 

10 

13 

Sialidas (Alder Flies) 

2 

1 

Hemerobiids (Lace-winged Flies) 


8 

Phryganeidee (Caddis tlies) 

136 . 



W 
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DARWINISM AND THE STATE 
la Concurrence sociale et les Devoirs sociaux By 
J L de Lanessan Pp 308 (Pans F 41 ix Alcan, 
1904 ) Price 6 francs 

DE LANE 5 SAN has added yet another to the 
' many books that undertake to show the work- 
ing of Darwinian principles among civilised races, and 
this, like so many other books dealing with the same- 
subject, shows no real knowledge of Darwinism The 
author is strongly anti-Darwinian, and maintains that 
the struggle for existence leads to degeneration in the 
labouring class, which finds itself over-matched in the 
struggle against an aristocracy or a plutocracy 
At the outset some clea^ definition is needed. 
What IS meant by degeneracy? Apparently our 
author means the under-dcvelopment of the individual 
through defective nourishment and unhealthy con- 
ditions generally This is, no doubt, a great evil, but 
It is not racial degeneracy Would M de Lanessan 
deny that the physical strength of civilised peoples is- 
maintained by the large amount of eliminatidn that 
still goes on? (In England nearly 50 per cent, of the- 
population die before the average age of marriage » 
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nnd BO approximately that percentage is from the 
cvolutionist’a point of view, of no account.) The most 
thorough-going Darwinian would agree that a nation 
IS weakened by class antagonism, just as a hive of 
bees would suffer if the workers were divided into two 
factions who were always thwarting one another 
The struggle for existence often takes the form of a 
struggle between communities, not between in- 
dividuals, and It scarcely needs to be said that one 
which IS not distracted by disunion is stronger than 
one which is. Disunion within Is a bad thing, but 
opposition from without may be a blessing The con- 
stant presence of an enemy almost at the gates was 
the making of ancient Rome. M de Lancssan owns 
that war, more than anything else, strengthens the 
bond of union among citizens and fosters the growth 
of patriotism Indeed, without war national feeling 
would not have existed Our author, after half 
admitting this, speaks of a supreme phase of evolution 
when there will be no distinction of races 
The second part of the book is more practical and 
more interesting Anti-Darwinism disappears for a 
while, and we hear only of the duties of the State 
Since unchecked competition, whether between classes 
or individuals, is disastrous, the State must limit and 
regulate it. The State must deal with 'questions of 
public health, inspect factories, and see that workmen 
are not exposed to unnecessary dangers and are com- 
pensated if injured The State should see that distress 
IB relieved Old age pensions should be provided even 
for those who are too poor to contribute towards them 
themselves But saving should be encouraged in 
every way, though our author owns that accumulations 
of capital lead men to choosd the wrong women as 
wivTs The State must make every effort to prevent 
war between capitalists and their employes, A long 
chapter is devoted to the progress of the race, no dis- 
tinction being drawn between evolution and progress 
in civilisation Mothers and their children must be 
better cared for, The length of the working day must 
be curtailed, since this would ennoble the lives of 
workmen, and so improve future generations Educa- 
tion must be supplied gratis by the State, and should 
be of a practical kind, the subjects being such as will 
help a boy in after life Science, not literature, Is what 
is wanted Finally ■ morality and religion come up for 
discussion. The State must instil moral principles 
and leave religion alone. Altogether the State has a 
great deal of work to do. F, W H 


CHEMISTRY OF THE SUGARS 
Dte Chemfe der Zuckerarten By Prof. E O. von 
Lippmann, Dritte AuAage. Two vols Fp 
xxxlii-faooj (Brunswick- Vieweg und Sohni 
1904 ) Price 30 marks. 

T he appearance of a new edition of Prof, von Lipp- 
mann’s well known treatise is of importance to all 
interested in the chemistry of the sugars To workers 
in this held the book has long been Indispensable and 
in daily use The author 15 to be congratulated on the 
care and accuracy with which he has compiled the third 
edition. Siitco the appearance of the previous edition, 
in 1895, the work has almost doubled in size, owing to 
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the very large amount of investigation which has been 
done in connection with the carbohydrates, especially 
on the physiological side Two new chapters, dealing 
with formation in the plant and physiological behaviour 
of the sugars, have been appropriately introduced The 
book preserves its former arrangement- under each 
sugar is given its occurrence, preparation, propertieSi 
estimation and a complete glossary of its derivatives, 
so that reference to any particular point is very easily 
made. Special chapters are devoted to constitution, 
configuratjon and synthesis and to the relationship 
between the physical constants of the various sugars 
The book is clearly printed in large type and space 
formuls are liberally used, The inclusion of inves- 
tigations published early this year shows how com- 
pletely the account has been brought up to date and 
reflects the greatest credit on author and printers alike 
It is easy, with the aid of such a work, to take stock 
of the progress made m sugar-chemistry during the last 
ten years, the second edition having been published 
shortly after Fischer's classic syntheses of the hexose 
sugars. To the eleven out of the possible sixteen aldo- 
hexoses, synthesised by this chemist, no new addition b 
have been made, though the degradatioii methods of 
Wohl and Ruff have enabled us practically to complete 
the senes of the inferior sugars — thus there are de- 
scribed two aldo- and one keto-tnoses, four nldo- and 
one keto-tetroses and seven aldo- and four keto-pen- 
loses, only one aldo-pcntose, I-lyxosc, rem.'iining to be 
synthesised. But our shortcomings are also painfully 
evident Although the senes of the monosaccharides 
is almost complete but little progress has been made 
cither in characterising or in determining the struc- 
ture of the disacchandes ; and from the synthesis of 
cane-sugar by purely chemical means we are seemingly 
as far ofl as ever One natural biose — meJibiose — 
however, does appear to have been obtained syn- 
thetically and the most recent work points to the possi- 
bility of synthesising biose sugars by means of 
enzymes, a process which must be closely allied to that 
taking place in nature It is in this direction, in fact, 
that we have grounds to hope for the next great 
advance in our knowledge. 

The relationship between configuration and suscepti- 
bility to the action of enzymes or to alcoholic ferments 
affords one of the most striking chapters in physio- 
logical chemistry. Thus the only fermentable sugars 
contain six carbon atoms — neither more nor less. The 
statement that glycerose syrup was fermentable has 
since been withdrawn and we believe also that the sup- 
posed fermentability of mannononose has been recog- 
nised as incorrect Of the eleven known ald^-hexoses 
only three — glucose, mannose and galactose — and but 
one ketose — fructose — ^are fermentable Not only do 
these fermentable hexoses occur naturally but three of 
them are so closely related that they possess a common 
enolic form; it is all the more remarkable that the 
closely related aldopentoses, arabinose and xyloze, 
which arc so abundant in nature, are not fermentable 
Regarding the work as a whole, it is beyond question 
I that not only those interested m the carbohydrates but 
I chemists generally owe Prof. Lippmann a great debt of 
' gratitude for his labours F. A. 
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OVR BOOK SHELF. 

Religion and Science: Some Suggestions for the Study 
of the Relations Between Them, By P N Waggett, 
MA Pp, xii+174 (London, LongmanSi Green 
and Co , 1904.) Price 6 d net 
It is pleasant to find in a book which seeks to deal 
from the religious standpoint with the relations between 
religion and science, a full and candid recognition of the 
claiins of natural knowledge, The author of the pre- 
sent volume, whose qualities would no doubt have 
earned him far had he chosen the held of scientific re- 
search for the exercise of his chief activity, has not for- 
gotten his early training We should not expect from 
Father Waggett, nor do wc find, the least attempt to 
blink or to minimise the results of scientific investig- 
ation in any department of learning Religion," as 
he says, " can have no possible interest in believing 
what IS not true ", nor, it ma) be added, can religion 
afford to ignore what 15 true, from whatevir quarter 
the demonstration of truth may arrive 
The book is not to be taken as a manual of apologetics 
— in fact many of those to whom it is primarily ad- 
dressed may be jneJmed to complain of the author for 
not coming to closer quarter*; with the outstanding 
questions between religion and science Its object is 
rather to state the present position, to suggest the lines 
on which future discussion should proceed, and to indi- 
intc the most hopeful means of arriving at a satisfac- 
tory conclusion, whether in the realm of thought or 
conduct 'Hus object is earned out temperately and 
fairly, and with no lack of appreciation of what is 
«itrong in the scientific and philosophical position 
The author speaks, with possibly undue modesty, of 
Ills own opinions on the " domestic " issues that divide 
biologists Holding, as he docs, that " natural selection 
icmains scientifically the most probable and philo- 
sophically the most welcome account of the adaptations 
(if animal and vegetable life," he is perhaps inclined to 
ittach too much weight to the arguments that have 
boon brought forward by various scientific authorities 
on the other side. We miss any explicit reference to the 
views of Baldwin, Osborn and Lloyd Morgan, which 
have an important bearing on the whole question of 
ndaplalion, and go far towards removing <;ome of 
the difficulties inherent in the rigid view of heredity. 
More stress might also have been laid on the quantita- 
tive aspect of variation, which is now taking definite 
shape in the hands of Karl Pearson and other workers. 
The book, however, on the whole is well abreast of 
modern inquiry, and may be studied with advantage by 
many others besides the class of readers for whom it is 
chiefly intended F A, D 

The Thompson-Yales and Johnston Laboratories 
Report Vol v (New Senes) Part 11 December, 
1903 (Published for the University Press of Liver- 
pool by Longmans, Green and Co ) Price 12 j 6d 
This new \olume of the " Thompson -Yates and 
Johnston Laboratories Reports " opens with obitua^ 
notices of the Rev Stephen Yntes, to whose mumn- 
cence the Thompson- Yates Laboratories owe their 
foundation, and of Prof Nocard The preliminary 
report of the trypanosoma expedition to ^negambia 
of the Liverpool School of Tropical Medicine occupies 
tw'o-thirds of the volume, the authors being Mr Dutton 
and Dr Todd, to whom praise is due for the careful 
and detailed account of their journey and researches 
(This has also been published as k separate report ) 
TTie laboratory methods of mvestipfation are first de- 
scnbedi and the results of the eacainination of a numb^ 
of natives and of various animals for the presence of 
trypanosomata are then detailed, Only a small pro- 
poi^on of natives was found to be infected, and various 
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experiments on the tran^mibbion and pathology of the 
trypanosoma are given at length Horses were found 
to sulTer from a fatal trypanosoma disease differing 
apparently in some rcbpccts from nagana Trypano- 
somes were also detected in a number of birds, frogs, 
tortoise, mice, ilc The report is copiously illustrated, 
and forms an important contribution to the subject of 
tiypannsomiasis, the appended bibliography being a 
very full one Mr Theobald adds notes on the species 
of mo’^quitoes collected in this exfiedition Among 
these is a new spcLies coming very near Stegomyia, for 
which a new genus created, Catageiomyia Prof 
Ronald Ross contributes brief article on a new' 
human panisile, ihe Leishmann-Donovan body, which 
has already been referred to in these columns (Nature, 
vol Ixix p 495) Messrs Glynn nnd Matthews give 
some interesting details of the numbers of bacteria 
and their variation under different conditions in 
swimming baths, and Dr Stephens and Prof Boyce 
detail the examination of a diseased haddock, with 
description of a parasite the nature of which is not 
clear The general " get-up " of the volume main- 
tains the standard of its predecessors, paper, printing, 
and illustrations all being e\ce|lui( 

R T Hfwiett 

L*Industrte de la Soitdc By L Guillet Pp 178 
(Pans Gauthier-Villars, n d ) Price 3 francs 
Tins little book is a publication of the Encyclop^>dic 
Scicntiflque dcs Aide-Memoire It treats of the ex- 
traction of common salt, and the hydroxide and car- 
bonates of sodium and of sodium peroxide, and within 
its compass it gives a fairly accurate account of the 
modern methods of manufacture of these articles It 
is not obvious, however, for what class of readers the 
work 15 intended It is too technical for ordinarv 
people, indeed, most manuals of theoretical chemistrv 
give quite ns much information on these special sub- 
jects as IS contained m this book On the other hand, 
no technologist or person actually interested in the 
manufacture of these articles would rest satisfied with 
the extent and nature of the descriptive matter There 
may, however, be persons to whom a book with j 
modicum of theory .iiid a minimuni of practice- 
appeals 

Telephoto^ Work By G H Deller Pp 04. 
(London Daw barn and Ward, Ltd, 1904) Price 
xj net 

This little book on telephoto work is one that will 
appeal to the numerous photographers who now keep 
a telephoto lens among their photographic equipment 
The late author has described fully, illustrating his re- 
marks with nn excellent set of process reproductions, 
the many directions in which this lens may be success- 
fully used, such as in landscape work, architecture, 
portraiture, and, finally, in short exposure work Two 
other useful chapters, by H Wild and H M Hames, 
deal respectively with the advantages of the " Adon " 
lens, and with an inexpensive means of practically 
learning the elements 0/ telephotography by means of 
a home-made lens 

V 

Buy English Acres By C F Dowsett ^ 224 
(Published by the Author, Winklebury, B^asing- 
stoke ) Price 3J. 6 d net 

This is not a book in the ordinary sense It is a 
collection of miscellaneous arguments, extracts from 
books, and biographical notes, all intended to prove 
that pleasure and profit may be derived from the pur- 
chase of English laml. The absence of any attempt 
at coherence or sustained economic discussion is atoned 
for, so far as possible, by the author's great earneat- 
nesb Apart from that, the book has no serious 
qualities. 
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LETTERS TO THE EDITOR. 

{Tht Editor dots not hold htmsejf ruponsthla for opinions ex- 
pressed by hts correspondents. Neither tan he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications ] 

Variation of Atmoaphenc Absorption 

UEFCRJiiKa to a communication from me in Nature of 
November 5, 1903 (vol Ixix p 5), to the effect that a 
dehniteJy \m amount of heat had been received at the 
earth's surface in the last years than in preceding* ones, I 
would ask attention to an article published in June in the 
As trophy Steal Journal, in which 1 have further indicated 
that the diminution of the heat received in 190J mav well 
ha VP been due not only to an increased absorption in our 
own atmosphere, but m part to a real change in the solar 
emission, connected with a diminished transmissibllity of 
Ahe solar envelope 

Still more reiently 1 have made further experiments, as 
yet unpublished, on changes in the transmisaibilitv of the 
solar atmosphere 'these experiments, made by the study 
of homogeneous ri\a from a large solar image formed by 
■a horizontal telescopic of 140 feet focus, are Independent of 
changes in the eartli h atmosphere, and have indicated that 
the absorption in the Miljr eiu elope has decreased within 
the last SIX months 

In agreement with this, indnppndent computations of the 
total solar radiation through nur own atmosphere (and so 
far less trustworthy than those just mentioned) tend to 
^how that the radiation of the sun has somewhat increased 
during the same interval I desire not to be understood as 
stating that these recent ihanges have unduubtefjlly occurred, 
but 1 feel that there is increasing probability of the con- 
firmation of this result 

There is no novelty in the suggestion th it there may be 
an increase or diminution of solar heat and light due to 
various causes, and since my earliest statement of the 
■absorption of the solar atmosphere, in the Com pics rendus 
of the Pans Academy of- bciences for March 2a, March 
39, and September 6, 1875, the subject has, in fact, 

engaged my continued attention 

What 1 wJsh to remark now is that it Is only in com- 
paratively recent years that the gradual perfection of the 
bolometer and other apparatus is providing specific data 
which render it likely that such changes are now coming 
within our means of direct recognition 

In sum, the result of the most recent spectroboJometnc 
observations Is an increasing probability that the solar 
radiation itself vanes in a degree appreciable to our present 
means of daily observation, and a strengthening of the 
belief I have elsewhere expressed that it probably varied 
through much larger langes in the past, and may do 
flo again in the future 

It will be seen that I do not venture yet to assert without 
restriction conclusions like these, which, so far as they 
may be shown to be true, are not merely of abstract interest, 
but which in a utilitarian sense may be said to be of far- 
reaching concern , yet 1 think it time to ask more general 
attention to them. S. P Lanclev 

Smithsonian Astrophysical Observatory, June ao 


Uae of Radium In Saciion Cutting 

Everyone who has to cut microtome-aections of material 
embedded in paraffin-waz li frequently troubled by the 
electrification of the sectioni The electrification causes the 
flections to adhere to the mlcrotome-knifa and to fold on 
themselves instead of being pushed easily across the blade 
of Che knife ao as to form a smooth ribbon The adhesion 
So the knife also renders the transference to the microslip 
difficult, and oltsn leads to the breaking up of sections and 
oonaequenC loss of continuity in the seriation Further, 
«vsn when successfully detBc|ied from the knife, Che 
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electrified sections are apt to fly about in such an erratic 
way that it is often a matter of difficulty to arrange them 
m an orderly manner on the slip 
These undesirable phenomena may be completely avoided 
by fixing a 5 mg Cube of radium bromide on the micro- 
tomc’knife close to where the paraffin ribbon is forming 
Apparently the radiations from the radium discharge the 
electrification of the paraffin sectioni by ionising the air in 
their neighbourhood Henry H Dixon 

Dutanical Laboratory, Trinity College, Dublin 


The Blondlot K-Rays 

liiEKb IS reason to think that M Blondlot has rendered 
very valuable service to science by directing the attention 
of physicists to the remarkable, if not altogether mysterious, 
class of phenomena with which he has recently had to 
deal 

There can be no doubt that the phenomena, strange as 
they may seem to be, which he and his colleagues have 
observed, whether appearances or realities, or, should [ 
say, subjective or objective effects, still leave something 
that remains unexplained Psycho-physiological pheno- 
mena are not the less interesting because they happen not co 
be physical effects as ordinarily understood, and if they 
can lead scores of trained physicists astray, they should be 
regarded as all the more important 

For one, I am unhappy in Chat I cannot merely not see 
the effects, but neither have 1 been fortunate enough co 
meet with anybody who, on severe cross-examination in 
the dark, did not satisfy me that the variations in bright- 
ness which he had observed were altogether subjective, and 
the result of imagination or fatigue, for expectation counts 
for a great deal in these observations, and concentration of 
attention for slill more 

Ihe one thing that seemed conclusive about these rays 
was that they produced so great an increase in the bright- 
ness of a small spark that the effect could be photographed 
and M Blondlot has himself shown us photographs which 
jt would appear show unmistakably this result 

I have followed in his footsteps as closely as I could, but 
unfortunately have not obtained any difference in the photo- 
graphic effects which could not be attributed to a spurious 
lauiie In M Blondlot’s experiment there is no proof that 
the diminished brightness of the spark, when a lead screen 
IS interposed, is not due to Che presence of the metallic 
screen itself^ which 15 so close to the spark that it would 
damp the oscillations of the spark and affect its photo- 
graphic effect 1 have preferred to put out the source of 
ri-rai s altogether, and to wait for some time, ten minutes or 
so, or 10 place a lead screen at a considerable distance from 
the spark 

I have used a spark of about i/ioth mm between two 
brass spheres, each of about 1 cm radius The effect on a 
photographic pfate a cm away is that of a luminous band 
the edges of which are close to the spark, practically straight 
lines, and at a greater distance curve round, being branches 
of two hyperbolae 

A change in the brightness of the spRrk is accompanied 
by a broadening of the band, and a change in the intensity 
of the diffuaeness of the plate The breadth of the band 
depends upon the exposure, and conversely upon the bright- 
ness of the spark Except when there were errors in the 
adjustment 01 the apparatus, the two photographs taken on 
the same plate indicated the same brightnoes 

It is rn teres ting to note in connection l^h this point 
that M. Jean Becquerel maintains that the alleged change 
in brightness of a phosphorescent screen Is really due la Rn 
effect on the retina due to the n-rays which are reflected 
by the luminous body This explanation, however, will 
not fit in with M. Blondlot 's photographic effects, as these 
r^B are not supposed to produce any direct photographic 
eflKts But M Becquerel 's conclusion confirms my result 
that the n-rayi, if there be any such, do not really intensify 
the brightness of a luminous body, even if this be the 
property by which they were eupposed to have been dis- 
covered. John Butur Burke, 

Cavendish Laboratory, June si 
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ABORIGINAL AMERICAN BASKETRY 


'T'HE attention of our readers has several times 
^ been directed to papers and memoirs by American 
students on aboriginal American basketry, some 
authors, like L Farrand (‘^ Basketry Designs of the 
Salish Indians," Mem Am. Mus Nat Hist , ii , 5), 
G. T. Emmons (" The Basketry of 
the Tlingit," I c. iii , 2), R B 
Dixon (" Basketry Designs of thr 
Maidu Indians of California,'* Am 
Anthrop , June, jqoo, "Basketry 
Designs of the Indians of Northern 
California,*’ Bull Am Mus Nat 
Hist,, xvii ), and a few others have 
studied the designs plaited in 
baskets, and have discovered their 
symbolism, W H Holmes (“ A 
Stud\ of the Textile Art in its Re- 
lation to the Development of Form 
and Ornament,” Sixth Ann Kept 
Bureau Ethnol.) was one of the 
first to direct attention to the efferl 
of the technique on the ornament- 
ation of baskets, while the tech- 
nique itself of basketry has per- 
sistently been studied by Dr. Otis 
T Mason, and now he has in- 
creased the indebtedness of ethno- 
logists to his labours by the publi- 
cation of a monograph which gives 
a much needed general survey of 
aboriginal basketry in America 
As IS usual in publications coming frcmi the United 
States, this work is lavishly illustrated, there being 
212 figures in the text and 246 beautiful plates, several 
of which are coloured The memoir deals ith basket 
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making (including a valuable section by F V Coville 
on the plants used in basketry), ornamentation and 
symbolism, uses of basketry, and ethnic varieties of 
baskets The last section is the most valuable, as it 

^ ‘‘Aboriitdal AmcncoB Baskeiry fiiudici in a Teiclile Art wiiboul 
■eaGbintry,^ Bv Otli Tufton Mbmii Report of ihe Bmtthioriian Iniuiu 
uoii, ipoi, 17 S> NMUHial SJufcum (1904) 
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enables us for the first time to make a comprehensive 
survey of this beautiful industry as practised by the 
aborigines of North America, for, despite its title, the 
basketry of Mexico and of Central and South America 
15 only cursorily dealt with in this monograph 

Owing to differences of climate, rainfall, and other 
characteristics of environment, the irmtenals for 


basketry vary greatly from region to region through- 
out America, and this in spite of all ethnic consider- 
ations Again, the motives for the use of basketry 
differ from place to place, so muih so that peoples 
of one blood make one ware in this place and another 
in that Finally, however, writes Dr Mason, it must 
never be forgotten that the ideas, utilitarian and 
artistic, in the minds of the manufacturers themselves, 
serve to bestow special marks upon the work of 
different tribes, so as to give to them ethnic or national 
significance in any circumstances Were there no 
mixture of tribes it might be possible to state in every 
case the maker of each specimen from the technique 
and the ornamentation , but throughout the entire 
continent the practice of capturing women was 
common, and in each case the stolen ones carried to 
their homes the processes they had been familiar with 
m their native tribe, and, further, the materials for 
basketry were traded, as were probably the baskets 
themselves New designs are occasionally introduced 
along with ancient patterns, as may be <4een in Fig 2, 
where dogs and horses are interspersed among pre^ 
Columbian decoration, indeed, the influence of the 
white man is very rapidly iliodifying native American 
basketry, ” in methc^s, forms afid colours truly old 
things have passed away, and, behold, all things have 
become new *' A C H 


THE MINING STATISTICS OF THE 
WORLD 

O NE of the recommendations of a Departmental 
Committee of 1S94 was that the British mining 
industry should be compared with similar industries- 
of other countries, and from that time Sir Clement 
Le Neve Foster compiled annually for the Home Office 
an invaluable collection of comparative mineral 
statistics Every year the report showed improvement, 
and every year the difficulties arising from want of 
jjequate omcial statishcs more nearly obviated 
•While the present report Uas in preparation Sir 
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Clement Le Neve Foster died, and it has therefore not 
bad the advantage of his exceptional technical know- 
ledge, literary skill, and critical acumen in its final 
revision His loss to the Home Oflice is a serious one, 
and It will be diflficuit to find an editor with his wide 
acquaintance with foreign mining literature to fill his 
place 

The information given in the report deals with the 
number of persons employed, the quantity and value 
of minerals produced, and the loss of life from 
aciidcnts m mines and quarries throughout the world 
The statistics given in this concise, intelligible and 
inexpensive form are of the greatest importance from 
n commercial point of view In the United Kingdom 
alone the value of the minerals produced in 1902, the 
year under review, was 107,104,884! , and the vast sums 
representing British capital invested in mines in all 
parts of the world will be readily appreciated Some 
indication of the growth of the mining industry during 
recent years is indicated by the following comparison 
of the world's output of metals in 18B9 and in 1902 . — 


Iron 

iBPg 

Metric tons 
26,000,000 

190J 

Mttnc loni 
42,669,000 

Gold 

182 

447 

Silver 

3,900 

4.753 

ar' 

266,000 

573.000 

549.000 

803,000 

Zinc 

335.000 

503,000 

Tin 

55.000 

93,000 


In 1902 the world produced 803,157,000 tons of coal, j 
22,H()9 ,ooo tons of petroleum, and 13,279,000 tons of | 
salt Of the coal supply, 34 per cent, was furnished 
by the United Statesi 29.5 per cent by the United 
Kingdom, and 194 per cent by Germany. Although 
the United States outstripped Great Britain in pro- 
duction, the value of the British product was 
93,521,000! , whilst that of the American was 
73.37j.ooo/ 

Vs gold producers, the British possessions take the 
first place, furnishing more than half the world's 
supply Australia supplied 24 per cent , the Transvaal 
12 per cent , and Canada 7 per cent of the total The 
United States contributed 27 per cent. The value of 
the total production exceeds 60,000,000! Nearly one- 
fourth of the world's salt and three-fifths of the tin 
are produced by the British Empire On the other 
hand, the production of copper, lead, petroleum, silver, 
and zinc is small in comparison with the world’s out- 
put Of copper, the United States, with the enormous 
output of 299,000 tons, produce more than half the 
copper of the world, and Spain and Portugal together 
about one-tenth The United States also produce 
most lead, 30 per cent of the world's total, Spam and 
Germany following. Russia and the United Slates 
are the two great petroleum producers In the British 
Empire, Canada and Burma are the only oil regions, 
and their production is comparatively small Of 
sliver, the United States again are the largest pro- 
ducers, followed closely by Mexico The German 
Empire, with its rich Silesian mines, is the leading 
zinc-pioduclng country, furnishing one^third of the 
world’s supph' The United States take second place 
in the list Of other valuable minerals raised in 1902, 
diamonds to the value of 4,950,000! were produced in 
Cape Colony. Italy has no equal for its sulphur fvalue 
1,706,000! ), Chill for its nitrate of soda (value 
9,500,000! 1, Germany for its potassium salts (value 

2.000. 000!.), Spain for its mercury (value 173,000!.), and 
ihe United States for their phosphates (value 

1.000. 000! ) 

Any strictly accurate comparison between the number 
of persons employed in the mining industries of the 
various countries is Impossible ^ The figures collected 
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are, however, buflicient to give a general idea of the 
relative importance of mining in each country. The 
total number of persons engaged in mining and quarry- 
ing throughout the world mav be taken at 4,^00,000, 
of whom one-fifth are employed in the United Kingdom 
and one-third in the British Empire More than half 
the total number were employed m mining coal. 
Great Britain employing 750,000, the United States 
and Germany each 500,000, France 165,000, Belgium 

135,000, Austria 123,000, and India 100,000 

The accident statistics arc not so complete as might 
be wished For coal mines, the figures show that 
the death rate from accidents m mines and quarneb 
per icxx) persons em^oyed is i 24 in the United 
Kingdom, i 46 m the British Empire, 1 09 m France, 
I 93 in Germany, and 3 25 in the United States The 
death rate for foreign countries generally n* 2 20^ It 
is evident that mining is conducted m Great Britain 
with a far smaller risk of accident to the workers than 
in most other countries 

The first part of the general report on mines and 
quarries for 1903 has also been issued It contains 
statistics of the number of persons employed, the output 
of minerals, and the number of accidents in the United 
Kingdom The British production in 1903 included 
230,334,469 tons of coal, 16 198,021 tons of clays and 
shale, and 13,715.645 tons of iron ore 


NOTES 

In the long list of birthday honours published on Friday 
last, we notice that Mr Charles Booth, F R S , has been 
made a Privy Councillor , and that the honour of knight- 
hood has been conferred upon Prof J Dewar, F R S , 
and Dr T Stevenson, scientific analyst to the Home Office 
The Colonial Office li**! includes the name of Prof W 
Baldwin Spencer, F R S , who has been appointed a Com- 
panion of the Older of Saint Michael and Saint George 
(C MG) 

II R H pRiNCEbb Henry oi- BAiiENavRO will privately 
inaugurate the annual exhibition of the Beni Hasan 
excavations coinniittee at the rooms of the Society of Anti- 
quaries in Burlington House The exhibits include the 
antiquities discovered at Deni Hasan and Negada by Mr 
John Gar5t.ing, reader in Egyptian archasology in the 
University of I iverpool, and paintings by Mr Harold Jones, 
artist to the expedition The exhibition will be open from 
July 8-23 inclusive 

The French Society of Civil Engineers has this year 
awarded its prizes as follows — the annual prize to M J 
Bernard for his work on the installation in the Red Sea 
of three lighthouses in circumstances of especial difficulty. 
Ihe Michel Alcan prize was awarded to M. L Guillet for 
his researches on the composition of Steel, and the 
F Cojgnet prize went to M V Picou for his work on the 
regulation of dynamos A prize was awarded to Prof. B. 
Hospitaller for his works on the study of phenomena which 
by their rapidity and frequency baffle ordinary methods of 
analysis 

n R H THE Prince of W vlfs has consented to become 
patron of the Ruyal Meteorological Society 

Ihe twent>-second Longress of the Sanitary Institute will 
be held in Glasgow from July 25-30, under the presidency of 
Lord Blythswood. Sir Richard Douglas Powell, Bart , 
K C V O , will deliver the lecture to the congress on " The 
Prevention of Consumption ” It appears from the pra^ 
gramme that 350 authorities, including several county 
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councils and county boroughs, ha^e already appointed 
delegates to the congress, and as there are more than 3300 
members and associates in the in'^titute, there will probably 
be a large attendance in addition to the local members In 

connection with the congress, a health evhibition of 

apparatus and appliances relating to health and domestic 
use will be held as practical illu^itration of the application 
and carrying out of the principles and methods discussed 
at the meetings Popular lectures will be given in the 
exhibition on physical development, by Dr P Boobbyer , 
tare of eyesight, by Dr James Kerr, care of the teeth, 
by Mr G Cunningham , feeding and digestion, hy Prof 
k Bostock HiJ] , and healthy houses, by Prof H R 

Kenwood The sections nnd their presidents are — 

(i) Sanitary science and preventive medicine, Prof J 
Glaister, (a) engineering and architecture. Prof H Robin- 
son p (3) physics, chemistry, and biology, Prof Frank 
Clowes There will be eight special tonferences, the sub- 
jects and presidents of whith will be as follows — 'Municipal 
representatives, Mr W F Anderson , industrial hygiene, 
Mr J Steele , medical officers of healWi, Sir C A Cameron, 
C B , engineers and surveyors to county and other sanitary 
authorities, Mr W Weaver, veterinary inspectors, Prof. 
James McCall, sanitary inspectors, Mr T F Strutt, 
women on hygiene, the Duchess of Montrose , the hygiene 
of «rh(x>J life. Prof John Edgar 

i fiL death is announced of Lieut -General Dubrovin, who 
was for a long time secretary of the Imperial Academy of 
Sciences at St Petersburg 

Prof W Kaufmann, of Bonn, has been awarded the 
V'on Baumgartner prize of the Vienna Academy 

Prof van 't Hoff has been appointed honorary director 
of the medical faculty of Utrecht, and the newly erected 
chemical laboratory there has been named the Van ’t Hoff 
Laboratory in his honour 

liiE Imperial Academy of Sciences of Vienna announces 
the following grants — To the Vienna Society for Solar 
Observation, 1600 krone for observations on climatic 
changes in the Goldberg glacier, and to Prof Ritter Beck 
von Managettn (Prague) 6ao krone for studies of plant dis- 
tribution in the Julian Alps From the Wedl bequest, to 
Drs Obermayer and Pick (Vienna) 600 krone for the 
chemistry of immune substances, to Or Moritz Probst 800 
krone for continuation of work on the brain, to Dr Karl 
Caniillo Schneider 400 krone for a zoological expedition to 
Grado, to Prof Julius Tandler 1000 krone for studies in 
the development of birds The committee of the Treitel 
legacy awards the following grants — To Prof Hans 
Skraup (Graz) 1500 krone for studies on albumens, to Dr 
Franz Werner 6000 krone for a zoological expedition to the 
^ffyptian Soudan, to Prof Julius Wiesner 4000 krone for 
effects of light on plant life in the \ellowstone district, to 
the Austrian Meteorological Society 4000 krone for investi- 
gations of the upper atmosphere, and to the Earthquake 
Commission 5465 krone 39 heller ^ 

That the depopulation of rural distrfcts Is a social problem 
of the times in France no less than in this country is evident 
from the report presented by Dr, A F. Plicque to the 
BulleUn de la Socidti d* Encouragement for April The 
author makes a special study of the conditions prevailing 
111 the canton of Donnemarie-en-Montols (Seme et Marne) 
This caiiCon is situated In the midst of a fert^e agricultural 
distrkt poesesBing excellent climate, and within moderate 
distance of Paris, and from 1B69 to 1891 there was a 
falling off in the population of from 9764 to 7683 inhabitants 
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It IS also noteworthy that an inquiry in 1893 in the same 
district showed that 63 per cent of the farm labour was 
imported from outside, and that without this imported 
labour agriculture in this fertile region would come to a 
standstill The author traces the causes of the depopula- 
tion to Ignorance of sanitary precautions leading to a high 
rate of infant mortality, emigration of young people to 
towns, effects cif conscription, alcoholism, fire , and he 
considers the remedy to ronsi&t m improvements in primary 
and technical education, which should, in his opinion, " not 
merely give the child verbal forms, devoid of ideas, which he 
cannot understand, but should give children of rural com- 
munities an instruction suited to the surroundings in which 
they ought to live, and should develop, from their earliest 
years, a taste for agriLuUure " \f Plicque instances the 
success of this method in Belgium In other words, the 
successful and contented ploughbov should not be en- 
couraged to leave his plough in order lo become an un- 
successful and discontented teacher 

Would life be possible if the nitrogen of the atmosphere 
were replaced by h>drogen'’ i'his is a question discussed 
by Regnault and Reiser, who gave an affirmative answer 
in their well known treatise on respiration A freiih in- 
vestigation of the question is now given by Dr Arturo 
Marcacri m the Lombiirdy Kvndtconit, xvxvii , g, whose 
experiments were conducted at Palermo "I he author found 
that animals introduced into such an atmosphere soon died, 
the symptoms all indlrnting that the death was due to cold 
caused by the high thermal condiictivity of the hydrogen 
Another phenomenon was the marked incretsc in the absorp- 
tion of oxygen and evolution of carbonic anhydride 

In igoz the Zeitjchnfi fur Kryslailo graphic und Mtnir- 
alogic, founded by Prof P Groth, completed the twentv- 
hfth year of its publication Man} mineralogists in various 
countries felt the occasion provided n fitting opportunity 
to commemorate the services rendered to mineralogy and 
(lystallography by Prof Groth by initiating and editing 
that journal Profs M H N Story-Maskelyne, W J 
Lewis, H A Mlers, and Mr L Fletcher formed themselves 
into a committee, and in response to an appeal a suffinent 
sum 0/ money was obtained to secure the services of Prof 
E Grutzner, of Munich, to paint a portrait of Prof Groth 
The picture was formally presented to Prof Groth on 
April 30 last, and was accompanied by a letter from Prof 
bitory-Maskelyne expressing the appreciation of Prof Groth 's 
work on the part of the subscribers A photogravure of the 
portrait, executed by Dr E Albert and Co , of Munich, 
and a statement of receipts and expenses, will be forwarded 
shortly to each subscriber to the testimonial 

A NEW scheme fot a North Polar expedition was described 
by M Charles B^nard at a meetiqg of about fifty men of 
science held in the house of the Prince of Monaco, in Pans, 
on June 19 According to the Paris correspondent of the 
Timsj, M Bfinard explained at length why the only feasible 
and rational route of penetration of the Polar Sea was one 
a little north of that followed by the From The expedition 
ought to start from a Norwegian port, cross the southern 
portion of Barents Sea, take in dogs at Karabora, coast 
along VaJmal, ship its coal at Port Dickson, transported 
thither by special steamer, pass at the end of the summer 
along the Peninsula of Taimyr, arrive by the end of the 
autumn at the islands of New Siberia, and then, instead 
of gobig northward, as did the Front, manage at all costs, 
even if it be necessary to winter in the Liakhoff or Bennett 
lelands, to reach a point on tha isolh degree of east longi-^ 
lUde Thence the ship or ships need only drift with the 
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ice Ml B4nard ur^i the utility of having the eapedition 
compoied of two veBsels in touch with each other by meani 
of wireleii telegraphy The expedition ihould take three 
yean, but be provuloned for five It would not coit more 
than 1,500,000 franra (6o,oooi ) The auembled company 
eigned a memorandum declaring this expedition to be of 
ecientific utility 

At a recent meeting of the Royal Photographic Society, 
Mr Conrad Beck described the unofocal (or unifocal) photo- 
graphic objective which has been worked out by Dr Stein- 
heil, of Munich The principle of the new construction 
consists in the employment of positive and negative lenses 
all of which have the same focal length and the some mean 
index of refraction, thus overcoming the difficulty of satisfy- 
ing the " Petzval condition " A positive focus is obtained 
by separating the positive and negative elements An 
example with a maximum aperture of //4 5 appears at 
first sight like a symmetrical triplet consisting of three 
single lenses, with the central negative lens divided to allow 
apace for the diaphragm But the inner faces of the two 
negative lenses are concave to each other In the senes 
With an aperture of //6, there is a greater space between 
the negative elements, each of which is much nearer to the 
outer positive (omponent that it is more immediately 
associated with Mr. Deck stated that even the //4 5 lens 
gives telescopic central definition, perfect freedom from dis- 
tortion and flare, and a flat field of 60“ well corrected for 
astigmatism An incidental advantage of the construction 
Is that it gives a more even Illumination, as oblique beams 
are transmitted more fully than when the elements of the 
combinations are m contact 

The Paris correspondent of the Times states that M Henri 
de la Vaulx is now completing his preparations for a third 
Mediterranean cruise in n specially constructed balloon, 
some particulars of which were given at Monday’s silting 
of ihe Academy of Sciences M de la Vaulx will employ 
a ao-horse power engine of the automobile type, attached 
to the car, which wiU work an aluminium screw seven 
metres In diameter 

A CORRESPONDENT infomis us that the optical illusion 
mentioned in Nature of June a (p 107) is described in the 
J*roceedmg5 of the Royal Society of Edinburgh (vol x , 
1878^) In the experiments described in that paper circular 
ivtating discs, and also travelling bands of paper, were used 
***^*f*ng the eye, and it is shown that whatever the 
nature of the motion impressed on the eye, the surface 
afterwards looked at appears to move in the opposite direc- 
tion If a rapidly flowing stream, for instance, be looked 
at steadily for a time, and the eye afterwards directed to the 
bank, part of the bank will seem to flow through the middle 
of the field of view The image of the part of the bank that 
falls on the part of the retina affected bv the image of the 
moving water seems to flow slowly in a direction contrary 
to that of the stream, causing that part of the Solid earth 
to appear as if it had become plastic 

We have received from M A, Lancaster the Annuotre 
MiiioTQlogiqut of the Royal Observatory of Belgium for 
1904. For sixty-eight years the observatory published 
annals devoted to astronomy and meteorology combined, but 
since 1901 each science has been dealt with separately 
The work consists of some 660 pages, and, In addition to 
monthly and seasonal meteorological data for various places, 
contains some valuable papers by Mi Lancaster and others 
connected with the service, including the motions of cirrus 
elouds, and the dispersion of hail clouds, by M. Vander- 
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linden The latter subject U still a controversial matter, 
and although the results hitherto attained by shooting and 
other methods are not generally considered satisfactory, the 
experiments are likely to be continued for some years 

The Tranicirfioni of the South African Philosophical 
Socjet} (vol xv , part 1 ) contain an important paper by 
Mr J R Sutton on South African rainfall, being the fifth 
of a valuable senes of studies on meteorological subjects 
vvhith have appeared in the same publication The table*; 
exhibit the daily and monthly rainfall at Kimberley re- 
corded by Mr F W Matthews between 1877 and iqoa, 
together with the diurnal variation and other useful detailb , 
also the monthly and annual rainfall at a large number of 
selected stations Ihe values relating tu Kimberlev have 
been discussed statistically and by the proceS'; of harmonic 
analysis The yearly falls from Mr Matthews’s serums vary 
from 934 inches in 1878 to 3130 inches in 1B91 The 
greatest average annual fall occurs at Maclear’s Beacon, on 
1 able Mountain (86 81 inches), and the least at Port Nolloth 
{2 46 Inches) Speaking of the Kimberley values, Mr Sutton 
states that March is the wettest and July the driest month, 
the increase or decrease from one to the other being gradual 
Referring to South African rainfall generally, outside the 
Cape Peninsula and west coast, the author concludes that 
rainfall decreases on the whole with distance from the coa^t, 
and that it occurs with a high barometric pressure at Durban 
and a low pressure at Kimberley , it comes chiefly with 
south-westerly winds at the former station and with north- 
easterly winds at the latter The principal barometric dis- 
turbances come from the south 

A SMALL brochure, 111 whiih Mr L M Woodrow treats 
of the cultivation and varieties of the mango, " the choicest 
fruit of Hindustan,” has been published bv Mr Alexander 
bardner, of Paisley, and can be obtained from the offire 
of the Gatdenet^s Chtontcle and certain agents m India 

In the matter of floral variation, several of the violets 
offer an attractive held of study, and a paper by Mr C E 
Britton dealing with floral variations among Surrev 
violets will be found in the Journal of Botany (May) The 
most important aberrations occur in the corolla, where, in 
the case of Viola htrla, all stages, from the normal single- 
spurred petal to the symmetrical condition of five-spurred 
jietals, were observed Ihe condition of regular symmetry 
in the case of V^iola Btviniana appears to be produced by 
the suppression of the spur, but the petals are all slightly 
pouched at the base 

Ihe principal historical events and<( appointments con- 
nected with the Royal Botanic Gardens, Ceylon, are 
summarised by Mr J C Willis in No 10, vol 11 , of the 
Agricultural Journal Ihe expansion of the gardens has 
not only included the formation of five branch mstlCutlons 
situated in different climatic regions of the island, but 
during the term of oflice of the present director the ecien- 
tiHc staff has been increased by the appointment of several 
specialists Although the introduction and investigation of 
plXnts of economic value have been earned Out in Ceylon 
since the Institution of the gardens in 1860, there has been 
a gradual change in the scope of the work, and systematic 
collection and identiflcatlon have given place to physiological 
research and experimental cultivation 

The skull of the dinosaur Trtcetalops serraiuf is described 
by Dr R. Lull (Bull Amer, Mui Nat Hist., xix.) 

A figure of the palatal aspect shows the extreme length to be 
about 6 feet 4 inches 
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Ivt ilia Olf^a NaUBruUsl for May, Mr L M Lambe 
■dascribaa th« phftUngiBS of the manus of Ornithomimus 
aUiiS, which evidetiHy had long- and sharp claws He 
'cnnslders that this dinosaur was capable of rapid motion 
In pursuit of prey, and had the powpr of tenaciously grasp- 
ins' with its fore limbs 

To voL '^v , part n , of the Proceedings of the Royal 
Physical Society of Edinburgh, Mr N Annandale com- 
municates the first Instalinent of a series of papers on the 
zoology of the Fsrdes, dealing In this instance with the 
land and fresh-water molluscs, isopods, and inserts, ea^ 
group being treated by a specialist 

From the Field Columbian Museum we have received 
publications of the geological series, vo1 11 In No 3 
Dr S. W U'llliston gives a detailed description of the 
skeleton of the American pterosaur Nyctosaurus graaltSf 
which was formerl} regarded as Pteranodon, and in No 4 
Mr E S Riggs gives a description and restoration of the 
dinosaur Apatosaurus (formerly Brontosaurus) Mr 
Riggs remarks that there is a striking similarity between 
hii figure and the original restoration of the genus by 
Marsh Later on Marsh, evidently dissatisfied with its pro- 
portions, inserted additional vertebrs and ribs, and other- 
wise modified the skeleton, almost to the extent now 
rectified bv the evidence since acquired 

The whole of the seven articles in the first part of 
^ol VI of the Bulletin of the College of Agriculture at 
Tokyo University are from the pen of Prof C Sasaki, all 
but one dealing with Insects of commercial value, more 
especially illk-producing moths Special interest attaches 
to the description, illustrated with two coloured plates of 
the adult insect and larva, of native methods of rearing 
the line Yamamai moth (Antheroea yamamai) Five of the 
other papers treat of various races of silkworms and different 
modes of feeding them, while the sixth is devoted to the 
life-hiBtory of the wax-producing coccld Encerus peh In 
the eighth and last paper the author describes a new iield- 
mouse, under the name of Arvicola hatenedeumij which 
appears to be the Japanese representative of A (or Afirrolus) 
subterraneus 

A NUMBER of experiments have been carried out by 
Konradi on the duration of life of pathogenic bacteria in 
water (Centr f Baht , xxxvi , No a, p 203) These show 
that the anthrax bacillus, the Micrococcus pyogenes aureus, 
and the typhoid bacillus may ultimately displace the 
ordinary bacterial forms of water and survive for a long 
period, anthrax for 3^ years, the M aureus formas long as 
545 (^ays, and the typhoid bacillus for more than 500 days, 
Eheir pathogenic properties still being retained 

Prop Lingabd raises the question whether the Piro- 
plasma bigeminum, the parasite of Texas fever of cattle, 
con find a habitat in the human subject (Cenfr f Baht , 
xxxvi., No 3, p. 314) He describes a case In which a 
native cattle attendant staying near bovines, the subjects 
of Texas fever, developed an illndis partly malarial, but 
partly, perhaps, due to infection with the Piroplasma, 
the special ayoiptoms being continued remittent fever un- 
affected by quinine, hasmoglobinuna, and the presence in 
the blood of parasites similar to the Piroplasma 

Pgop Grimdlev add Mr. Mojonnler, of the United Statea 
l^liaitntedt ol Agriculture, have publleheiff the results of 
experiments on the losses occurring during the cooking Of 
meat {BuUiUn No 141)- The chief loss In weight during 
the boiling, aaulding, and panbrolling (cooking in irylng 
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pan without fat) of meats Is due to removal of water In 
the roasting of meats, the loss is due to both water and fat 
When beef is Looked in water, 3 25-12 67 per cent of nitro- 
genous matter, o 6—37 4 per cent of fat, and 20 0-67 4 
cent of mineral matter of the uncooked meat are found in 
the bioth In roast meat the loss is much less, 0*85-45 P*r 
cent of the nitrogenous matter, 45-^7 S per cent of the 
fat, and 2 47-J7 a per cent of the mineraJ matter being 
found in the dripping As a rule, the larger the piece of 
meat cooked by boiling or 1 casting, the smaller is fhe re- 
lative loss Panbroiiing seems to be the mode of cooking 
that occasions the least loss. A statement which will 
cause surprise to some is that beef which has been used 
for the preparation of beef-tea or broth has lost comparatively 
little in nutritive value, though much of the flavouring 
material has been removed 

The Geological Survey in Ireland has just issued a 
memoir on the geology of the country around Belfast, with 
a spCLially prepared one-inth map of tlip district colour- 
printed to show the various drift deposits and solid strata 
where these appear at the surface On the margin of the 
map are engraved and coloured two longitudinal sections to 
explain Ihe general structure of the country— a useful 
feature, which serves to render this excellent map more 
intelligible to the uninitiated The memoir and map arc 
the work of Messrs G W Lamplugh, J R Kilroe, 
A McHenry, H J Seymour, W B Wright, and H H 
Muff The description of the older rocks, from the 
Ordovician (or Lower Silurian) series to the Tertiary 
basalts, is based largely on the previous work of the 
Survey, supplemented by the information published by 
private workers The drifts, on which the field-staff was 
specially engaged, are very fully described, and in the 
explanation of their mode of origin reasons are given for 
rejecting the marine theory and for adopting the land-ire 
theory 1 here is much, however, of practical as well as of 
scientific interest in this volume, agricultural geology is 
especially dealt with, and there are notes on water supply, 
house sites, building materials, 4c , records of deep 
borings, petrographical notes on the igneous rocks, and a 
bibliography 

It may be said that the Austrian Empire covers a wide 
field , but its manifold activity in matters of geologic il 
research is none the less remarkable Among recent 
I memoirs received by us are two by Dr W Teisseyre on the 
north-eastern foreland of the Karpathians {Vcrhandlungen 
der k h geol Bcfthsansialt, 1903, pp 289-^08, and 
Beitfhge eur Palaontologie uiid Geologte Osterreiih- 
Ungafns, Bd xv , 1903, pp 101-126). In these the author 
traces the Influence of older movements, and of the result- 
ing crust-blocks, on the present structure of the Podolian 
lands, and seeks to reconstruct the country as it was, firstly, 
at the time of the Cenomanian marine transgression, and, 
secondly, at the opening of the Miocene period In so 
doing, he is led to regard an anticlinal mass in Podolia, 
upheaved in Upper Jurassic times, as a somewhat belated 
offshoot of the Tnassic folds of the Sudetlc Dr Tietze's 
report on the work done by the Geologlsche Reichsanstalt 
in J903 {Verbandlungcn, 1904, pp. 1-44) describes the dis- 
tribution of the field-surveyors, and the visits undertaken 
to ocher lands Among the papers issued under hia 
energetic guidance in 1903, we note F Kerner's description 
of^the " Fenster, '* or pseudo-lnliers, of the Mosor Planina, 
where iUtle patches of Eocene Flysch appear In the floor 
of hollows excavated naturgHy through Cretaceous lime- 
wone Other evidence is forthcoming to show that the 
latter senes has been thrust over tjie former W Hammer 
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{Verkandl , 1903, p 343) contribute* a valuable paper on 
pegmatite! In the Order Alpi, In which he oppoaes the 
Btlll popular view that luch vein* have been formed by 
lateral eegregatlon from the surrounding rocks Dr. Rom- 
beiR (p. 363) adds yet another paper to the discussion of 
thd^fdnK-rilations of the Monzonl rocks, in which he tilts 
vigorously against Dr Docker and his associated champions 

A TENiH edition of Mr A Jamieson’s " Elementary 
Manual on Steam and the Steam Engine ” has been pub- 
lished by Messrs, Charles Griffin and Co,, Ltd. 

Marconi 's Wireless Telegraph Company, Ltd , has pub- 
lished a Latalogue dealing with Rontgen ray and high- 
frequency apparatus, instruments and accessories The 
pamphiet, which is wail iliustrated, contains numerous useful 
hints as to the use of induction roils and the charging of 
batteries Particulars as to the cost of instruments de- 
scribed are conveniently arranged, and the catalogue should 
be of servire to workers in these branches of science 

Wh have received a copy of the Bulletin for November, 
'903i published by the Permanent International Council for 
the Exploration of the Sea, the contents of the first part 
of which were described in the issue of Nature for 
June 9, p 139 1 he present Bulletin i& divided into 
four pares, dealing respectively with the following 
subjects — the condition of the atmosphere and of the 
surface water ; I he temperature and salinity at various depths 
expressed in metres, the nitrogen, oxygen, and carbonic 
acid dissolved In sea-water , plankton tables for Finland, 
Sweden, Denmark, Germany, Holland, Belgium, England, 
Scotland, and Russia Attached to the several parts arc 
numerous charts showing the results arrived at by observers 
of different countries The Bulletin may be procured from 
MM Andr Fred li0st et bils, of Copenhagen 

April number of the American JournaJ of Psychology 
contains a paper by Mr C Spearman entitled “ * General 
Intelligence ’ Objectively Determined and Measured ” By 
means of statistical methods of considerable rehnement 
and elaboration, the writer claims to have proved that an 
absolute correspondence exists between the degree of 
general Intelligence and general power of sensory dis- 
crimination, and that there is a variable currespondem e 
between the latter and the more complicated intellectual 
activities of practical life. He believes in an underlying 
universal unity of the Intellectual function, the psychical 
nature of which is to be discussed in a later paper 

The second part of the first volume of the Briluh Journal 
of Psychology was issued on June 10 It contains four 
P*P®ts and the proceedings of the Psychological Society 
Dr C S Myers writes on the taste-names of primitive 
peoples, and refers to the results of a few experiments he 
made with Dr Seligmann in the islands of the Torres 
SCfaits He found that the literal meamng of the phrase 
commonly used in the Torres Straits to denote sweetness is 
"tasting good", that the same phrase is applicable to 
denote saltness, the usual word for which is derived from 
sea-water j the taste-names for salt and sour tend to be 
confueed ; and there is no specific name for the bitter taste 
Preciaely nmllar features are found when the taste-names 
of Indo-Germanic languages are examined Dr. Myers 
extends hu inquiry to other primitive peoples, and the results 
are given in his paper, Mr W H Winch has a paper 
on Immediate memory in school children. Prof R, Latta 
conlributes notes on a case of successful operation for con- 
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genital cataract in an adult, and Prof. W ^cDoygall deals 
with the variation of the intensity ofr^isiiiA senibtion with 
the duration of the sttfaiulus * 

» I 

A VERY readable paper on radium, by Mr Ev p Poulton, 
IS contained in the March issue of the TraniachoHs of the 
Oxford University Junior Scientific Club. 

We have received Communications No 87 and No $8 
fiom the phvsual laboratory of the University of Leyden. 
In the first of these Dr Kamerlingh Onnes describes the 
methvi chloride circulation used m the cryogenic laboratory, 
and in the second the results of the determination of the 
isothermals of mixtures of oxygen and carbon dioxide by 
Dr W H Keesom are given 

It is well known that the extension of the theory of 
the asymmetric carbon atom by Wislicenus to account for 
the isomeric relationships of ethylene deri\atives is in many 
cases unable to explain observed experimental facts In 
the current number of the Zatschrtft fur physikahscho 
Chemic, vol xlviii p 40, Dr Pfeiffer shows how it is 
possible to account for many of these observations by a 
modification of the van 't Hoff-Wislicenus theory With 
this modification the formation of the cu- or fronr-lsomer 
can be predicted, whether the ethjlene compound is obtained 
fiom an ethane or an acetylene compound 

The Carnegie Institute of Washington has just issued a 
pamphlet (No 7) containing an account of a new method 
for determining compressibility by Messrs T W Richards 
and W N Stull Bromine, iodine, carbon tetrachloride, 
chloroform, bromoform, water, and mercury have been ex- 
amined In the caw of a substance like bromine, the liquid 
IS hermetically enclosed in a very thin, flexible gl^ss bulb, 
and subjected to loiiiprcssion under mercury, correction 
being made for the change in volume of the mercury and 
the glass A new form of high pressure manometer is 
described the working of which depends upon the difference 
between the compressibility of water and mercury 

In a recent experimental investigation by Dr T Wulf, 
published in the Zetischrifi fiir physikaUsche Chemie (vol 
xlviii p 87), It IS shown that the eleitromotive forte at 
w'hich hydrogen 10ns are liberated from solution, when deter- 
mined galvanometncally, la quite independent of the 
pressure when this is varied between 001 and 800 atmo- 
spheres On the other hand, the polarisation of the 
hydrogen electrode increases with the pressure, and this 
increase is in quantitative agreement with Helmholtz's 
formula. The experiments show very clearly that the 
passage of a current through the solution is not nece0Satffy‘ 
accompanied by the liberation of the gas in the form of 
bubbles 

The question as to whether the so-called colltfldal ^ or 
pseudo-solutions are essentially different In character from 
ordinary solutions has been the subject of much discussion 
and experimental investigation of late years, B3' applying 
the optical method of Tyndall to solutions, Messrs 
de Bruyn and Wolff, in the Recueil des Travaux chimtquss 
de Pays-Bas, vol xxiii p aiS, arrive at the conclqsioti thnk 
there IS no sharp line of demarcation betweea^i^lpaSy solu- 
tions and pseudo-aolutions. Solutions of bo^eS^ of high 
molecular weight, such as tnstearine and the * hexabcAizoyl 
dernotives of mannite and dulcite in methjrl alcohol, 
chloroform and acetic ether, exhibit optical properties of 
same nature as colloidal solutions Light is reflacted 
laterally from a beam Incident on the solution, and this 
reflected light is polarlaed 
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OVR I^TfiONOmCAL COLUMN 

AsTmoNomcAt Oc^rrencbb in July — 

Talf R. lih jfita, ‘ Mmlmuni of Algol (0 Pcnol) 

6. I3h.' CotijuBCtion of Jupiter end Moon Jupiter 

1 * 49 ' N. 

9 ijh 3410. to ijh. 44111 Moon occulta 71 Tnuri 
(nag. 4*6). 

„ I4h 501 to I4fa sSm Moon occulta 0 ' Tauri (mug 1 9) 

I, I4h, ISO to i5h om Moon occulta 0^ Tauri 
(mag. 3 '6) 

M 3ini 10 1 8h. 3401 Moon occulta a Tauri (mag l 1) 

II. iih 34ni. to I3h aSm, Tranaii of Jupiter '1 Sac 111 
(Ganymede) 

15. Venua. Illuminated portion of di8c=0 999, of Mara 
ao- 995 . 

18 15)1. 41m Tranait (ingreu) of Jupiter's Sat 111 

(Ganymede) 

35 ph 38m Minimum of Algol (0 Peraei) 

37. Cerea atationary 3)'' S. of a Scorpii (Antarea). 

38 Saturn Major aais outer ring = 43" 33. Minor axia 
* 10" 87. 

sS-ja Epoch of Aqumrid meteoric ahower (Radiant 
339 "- M") 

Smithsonian Institution 1900 Eclipse Results — No 
1439 of the Puhhcations of the Smithsonian Institution la 
devoted to a splendidly illustrated account of the equip- 
ment and work of the expedition aent out by the Asiro- 
physiLSI Observatory, under the superintendence of Prof 
Langley, to observe the total solar eclipse of May, 1900 
In chapter 1 the director, who was aided throughout by 
Mr C Q Abbot, gi\es a concise account of the objects of, 
and the preparations for, the expedition Chapter il de- 


dun ng 1903, appearing to condense towards the southern 
edge 'Ihe southern equatorial band appeared to be the 
centre of great activity, the great red spot forming a marked 
depression in the band, .ilthough not so sharply defined as in 
past years 

Several large bright spots appeared in tl^ soi,Uh^rn 
tropical zone, two of which, situated in longitum iBr'aiht 
225° respectively, were remarkable In the southern 
temperate zone several small white spots were obser\ed 
which seemed to detach from the southern temperate band 
a quantity of the matennl of which the latter is composed 
Summarising the observed phenomena, it is obvious that 
the southern hemisphere of Jupiter is in an active state of 
disturbance, whilst the noithprn hemisphere is remarkably 
(fUiescent 

Observations of hie Satelluls ot Saturn — In the 
Bulletin de la Soci^t^ astrouomique dc France for June, M 
Lucien Rudaux publishes the results of a senes of observ- 
ations of five of Saturn's satellites made by him during the 
years 1B92-7 and 1901-3 at his observatory at Donville 
(Manche) 

His particular object was to record the changes in thtf 
brightness of each satellite, and from his numerous observ- 
ations he concludes (1^ that the satellites have periods of 
rotation equal to their respertive periods of revolution , 
(2) that thev (especially Japetus) have dark spots, probably 
permanent (configurations, which cause a decrease in ihe 
satellite’s apparent magnitude when presented to us (3) 
consequent!) the apparent magnitude of each satellite varies 
periodically with the satellite’s position in its orbit Ihese 
conclusions are certainly jusUfied by the observations of 
liCan and Japetus, but m the case of Rhea the result ii> as 


scribes the establishment of the eclipse camp at Wadesboro, 
North Carolina, on the same field as the Yerkes expedition 
under Prof Hale 


Thfc loan of a 13-inch lens of 133 feet focal length by 
Prof Pickering made the photography of the inner corona 
one of the most important objects In summarising the 
results In; chapter iil , Prof Langley notes, among other 
things, that large prominences were observed, and appeared 
to be associated with regions of coronal disturbance Bolo- 
metrlc observations of the inner corona showed that the 
heating power of its radiationii was unexpectedly small 
1 he search for an intramercurial planet was made with a 
camera of 3 inches aperture and 11 feet focus, and several 
suspicious images appeared on the plate, but as there was no 
confirmatory second photograph the results were mcon- 
I luiive prof Langlev recommends a similar instrument 
for future observers 

The twenty-two beautiful plates which accompany the 
■'eport display photographs of the observers and their instru- 
ments ^6 erect^, the corona, and parts of the inner corona 

The Orbit of thf Compamon to Sirius — From a dis- 


«^UBsion of numerous observations of its position angle and 
distance, Herr O J.ohse, of Potsdam, has determined the 
following elements (for 19000) for the orbit of the small 
fonipanion to Sinus — 

I '.J»i894'337 ( 1844956 ) I a=44'>a 


.7-1894-337 (1844956) 

U«So-«8i 

»=^ 7 ‘14559 

598 


i = 39 ' 91 

00 = 313 ” 20 

a = 7 " 4*7 


V comparison of the observed places with those calculated 
froih therelements, for various dates since 1862, shows that 
the elements are fairlv correct, the mean error in position 
angle being generally less than 1°, and m distance less 
than o* 2 


An^ Rpheiiferis, for the years 1900-1912 inclusive, calcU- 
lRfill|<4froin these elements, gives the^position angle at the 
commencement of the present year as 116^2, and the 
distance 6*6 Obsenatlons made at Yerkes on October 
14 and gave 115“ 97, 6*31, and 114“ 06, 6*33, as 

uie respewve position angles and distances for those dates 
(4itroiBOfin5ch4! JVacArichfen, No 3955) 


OnaERVAjiONS of Jupiter during 1903 —The results of 
ohOervations of Jupiter prhich were made at 
JuVMy during J903 are pnbll|hed and dlocutsed by MM 
Flttmittarlfid and Bedoit in the Bulhitn de la Soc$M 
Asifonomtqua de France for June From these observations, 
which Agree with those of other observers, it appears tint 
Che northern equatorial band progressively diminished 


yet uncertain 

Thf German Royal Naval Observatory — A quarto 
volume published by the German Naval Observatory under 
the general title “ Aus dem Archiv der deutsrhen Seewarte ” 
(twenty -sixth annual publication, 1903) contains papers on 
the following subjects — (1) On the calculation of Umar 
distances by the aid of the Mercator functions , (2) estim- 
ation of the latitude of Heidelberg Observatory and its 
variations , (3) the daily variation of the magnetic declin- 
ation , (4) the wind variation on the German coast , (4) on 
the " going ” of the standard clocks of the German Naval 
Observatory , (6) the definitive elements of comet 1887 H 
(Brooks) In the last named paper Prof Dr C Stechert 
ha*, reduced a large number of observations collected from 
various observatories, and has therefrom calculated the 
following definitive elements and the probable errors for the 
01 bit of Brooks’s comet (1887 II ) — 

T = 1887 March 17 4a7594±o 0061984 (M T Berlin) 

« =159" 36' I 5 "oo±i 4 '^ 9 n 

a -279'" 56' i 2"'63± 3"'54 K Mean equinox 1887*0 

I =104" 16' 10*47+ 3" >8; 

log 7-0 31 22361 ±0 OCOOO95 
c =0 9836933 + 0 0002550. 

Dr Stechert 's paper is also published in No 3957 of the 

Aiifononnsche Nachrtchien 

An Interesting MRteoh Trail— A peculiar meteoric 
phenomenon was observed by .Senor J A Perez at Madrid 
on October 16, 1903 The meteor first appeared in Perseus 
at about xo p m , and the luminons trail did not entirely 
fade away until nearly 12 p m. In the meantime its shape 
varied considerably, Commencing as an almost closed 
curve with a loop in it, the loop gradually developed until 
finally the pnmarv curved trail almost entirely disappeared, 
leaving only a short faint portion entirely separated froth 
the enlarged loop Six drawings and a description of the 
phenomenon are published in No of Das Weliall 

THE ROYAL SOCIETY CONVERSAZIONE 
THE second of the two conversaziones held annually at 
^ the Royal Society took place on Wednesday, June 22 
Many of the exhibits of recent scientific methods and results 
on vjeW during the evening were shown at the conversazione 
held In May, and have already been described (May 19. p 68), 
buj^ere were, in addition to thuge^ a number of new objects 
awTexperiiiients, of which A list is here given 

Spontaneous efectrificdtlon of radium Hon R J Strutt. 
A specimen of radium salt in a glass lube Is hung up fay an 
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insulating support tn an exhausted vessel An electroscope 
IS attached to the radium tube. Negatively electnfied 
particles are shot oil by the radium, and penetrate the glass 
tube, which is covered with a conducting coating of phos- 
phoric acid, so as to act as an inductor Thus a positive 
chprge la left, and causes divergence When the electro- 
attepe leaf touches the outer vessel, which is earthed, it 
collapses, and begins to charge up again This will go on 
so long as the raclium lasts — Demonstration of oscillating 
electric discharges Prof A Schuster, F.R.S , and Dr G 
Hemsalech Ihe separation of the components of a slowly 
oscillating electric discharge is effected by blowing a stead> 
current of air through it The discharge passes between 
two slightly inclined metal plates, and spectroscopic analysis 
shows the line spectrum of air in the initial discharge and 
the band spectrum of nitrogen in the oscillations Ihe 
metallic vapour from the electrodes does not seem to take 
part in the oscillations The effect of introducing cores of 
iron or other metals into a coil giving self-mduction may be 
illustrated by this arrangement — The thermo-galvanometer 
Mr, W Duddell The instrument is Intended for the 
measurement of very small rapidly vaiying currents such as 
telephonic currents and the currents produced in the receiving 
vertical wire In wireless telegraphy. 'Ihe sensibility of the 
instrument is such that either direct or alternating currents 
from a few micro-amperes upwards can be measured — A 
new magnetic balance Mr W Hibbert The beam of a 
balance is made of a magnetised steel rod 27 centimetres 
long, The “ centres " of the poles are 25 centimetres apart 
The repellent pole of a second magnet being placed over one 
end of the beam causes this to descend, and the force of 
repulsion is balanced by a weight sliding on the other half 
of the beam 

Photographs and diagrams illustrating solar and meteor- 
ological changes, and a senes of photographs to determine 
the relative temperatures of the stars Sir J Norman 
Lockyer, K C B , F R S This exhibit included (1) enlarged 
Ictures of the sun in " K " light taken with the ipectro- 
eliograpb of the Solar Physics Observatory (a) Diagrams 
illustrating the results of a discussion of sun-spot distribu- 
tion , the relationship between the positions of solar 
prominences and the different forms of the corona , the 
different types, and their distribution, of the short-period 
barometric pressure variation over the earth's surface, and 
the close connecAon between the change of barometric 
pressure and rainfall (3) Senes of photographs taken with 
a quartz -cal cite prismatic camera of a-inch aperture and 
18-inch focal length to determine the relative temperatures 
of stars (4) Composite positives on glass of the sun’s limb 
and disc, taken on the same plate with “ K " light — Photo- 
graphs and drawings prepared from observations taken by 
the lightning research committee to illustrate the behaviour 
of lightning on certain buildings struck and damaged, not- 
withstanding their being provided with lightning con- 
ductors Mr Kllllngworth Hedges —The physiotype Mr 
Francis Sheridan This is a method of permanent print- 
ing without the use of inks, specially adapted to finger 
printing and the reproduction of designs from animal and 
vegetable life The subject to be reproduced is pressed on 
paper, and bv dusting the invisible impression with a 
coloured powder a dark and permanent print is produced 
— Experiment showing the effect of internal stresses in glass 
upon light of different colours Dr L N G Fllon — Photo- 
graphic camera with free-swinging lens, and photogr^hs 
taken with it Dr. W M Flinders Petrie, F R 5 — 
(1) Photomicrographs of interior of a rifle barrel ; (a) photo- 
micrographs of brass used for cartridge cases Dr. W R 
Hodgkinson and Captain Hardcastle, R A 
A new automatic vacuum pump Mr, C E. S, Phillips 
The apparatus consists of a modified Toepler pump, so 
arranged that it works automatically through the operation 
of electrically controlled devices, for the purpose of pro- 
ducing extremely high rarefactions The pump will reduce 
the gas pressure within a vessel of aoo c c capacity from 
chat of the atmosphere to o 00a mm In fifteen minutes — 
Vibrograph for recording vibrations photographically the 
Cambridge Scientific Instrument Company, Ltd. The 
Instrument is essentially similar to that used by Mr A 
Mallock, FR S., for recording vibrations caused by traffic 
on the Central London Railway. — ^An experiment illustrating 
harmonic undertones Mr. H. Knapman 
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The origin and growth of ripple ■nu'lt ' Mrs Hertha 
Ayrton The experiments shown lUustrtfed the way in 
which Che sand ripples are formed on the aeo ahore- If 
sand be spread quite evenly on the bottom of a trough, and 
water above the sand be oscillated so as to produce stationary 
waves, a small ridge Is formed where the horizontal velocity 
of the water is greatest, next a ridge is started on each side 
of the first, which grows , then two more ridges are started, 
the former growing, and so on until the whole surface of 
the sand is ripple-marked Each ripple now slowly moves 
Cowards the place of greatest horizontal velocity, while fresh 
npples form near the places of least horizontal velocity 
Pairs of npples then coalesce here and there, and Anally 
the greater part of the sand is assembled in a ripple-marked 
heap at che places of greatest horizontal velocity, this final 
result being attained, for example, in about twenty-five 
minuter in Che case of the six-foot trough exhibited, when 
the stationary wave is twice the length of the trough It 
was also sliown that npples are not produced by a steady 
current of water flowing over sand, but that by disturbing 
this steady current sand npples may be formed, which, 
however, are erased on the current becoming steady 
again 

Crystalline glazes on pottery Mr William Burton and 
Mr Joseph Burton The specimens illustrated the decorative 
application to English earthenware and stoneware of certain 
recently discovered glazes which develop artificial crystalline 
silicates during the firing and cooling of the wares In 
the " sunstone " and fiery " crystalline glazes the crystals 
have the optical properties of micas, though their exact 
composition is at present undetermined In Che starry and 
opalescent glazes the radiating needles are akin to the 
mineral willemlte, as is shown both by their optical proper- 
ties and their composition — Photo^aphs of volcanic pheno- 
mena in the Lipan Islands Dr Tempest Anderson The 
photographs, which were taken by the exhibitor in April 
of this year, show, besides the topography of the craters, 
several changes which have taken place in and about them 
since a former visit in 1888, and also some ex^oslons from 
the crater of Stromboli which Cook place while Dr Anderson 
WA^ on chat mountain 

Mimetic resemblance of the different forms of a single 
species of butterfly to two or three different models 
Seasonal phases of South African butterflies of the genus 
Precis Prof E D Poulton, F R S The fact that the 
non-mimetic male of the South and East African Papdto 
dardanus possesses three different forms of female, each 
mimetic of a different species of Danaine butterfly, was dis- 
covered by Mr Roland Trimen, F R S Within the last 
few months this discovery has for the first time been con- 
firmed by breeding The exhibited specimens, constituting 
the entire evidence thus obtained, were bred by Mr. George 
F Leigh at Durban, Natal The evidence of the wonderful 
seasonal changes in South African butterflies Obtained by 
Mr Guy A K Marshall has been further increased during 
the present \ear His recently obtained evidence was ex- 
hibited, and consisted of a wet-season female of Precis 
antilope with its five dry-season offspring — Colour photo- 
graphs (Sanger-Shepherd process) of living moths and 
butterflies in their various stages of larva, pupa and Imago 
Mr F Enock— (1) Living specimens of youhg flatfish, (a) 
methods of determining the age of plaice, (3) charts tllus- 
traemg the natural history of the plaice In the North Sea; 
(4) charts illustrating the plankton and hydrography of the 
English Channel during 1903 the Marine Biological 
Association — The cilloscribe, a machine to record che move- 
ments of cilia and the effect of physical conditions and 
chemical reagents upon them Dr W E. Dixon and Mr O 
Inchley — Specimens of West Indian Are-flles the Zoological 
Society of London 

Photography of the movements of plants by means of che 
kammaCograph Mrs D H Scott The photographs are 
taken at intervals varying according to the rapidity of the 
movementB of the plants during several days, and sometimes 
weeks. They are then shown on the screen in the kammato- 
graph, and the movements of many days can be followed^ Ui 
a few seconds — Models to illustrate the reduction (hewtH 
type) divisions in animals and plants - Prof. J. B, Farmer, 
F R.S , and Mr. J, E. S. Moore 

(1) Model of the external door of Che Great Pyramid; 
(2) ellipsographs Mr, R Inwards. 
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SOME ASCIENT MAMMAL PORTRAITS 

\7£RY little attention appears to have been hitherto de> 
* voted to the correct identification of the wild animals 
represented in the ancient Assyrian and Babylonian sculp- 
tures, and m the frescoes of Egypt under the Pharaohs 
Antiquarians and Egyptologists seem in the mam to have 
contented themselves with calling an animal a gazelle, an 
antelope, or a doer, without the slightest attempt to ascer- 
tain whether such titles are correctly bestowed, and in some 
cases utterly oblivious of the fact that deer (with the ex- 
ception of the Barbary red deer and the fallow-deer in 
Tunisia, Algeria, and Morocco) are quite unknown in the 
African continent A remarkable instance of this occurs in 
a comparatively recent publication of the Egypt Explor- 
ation Fund, forming the eighth memoir of the Arche- 
ological Survey of Egypt, entitled “ The Mastaba of 
Ptahhetep . at Saggareh Part i The Chapel of 
Ptahhetep and the Hieroglyphs," by N de G Davies 
Here a plate depicting a number of antelopes and goats 
is lettered " The Deer — Ease Wall " A moment's consult- 
ation with a naturalist friend would, of course, have saved 
the author from this absurd error 

Many of the animals represented in the sculptures and 
frescoes are obviously mythical , but others equally clearly 
represent species then living in the country, and these are 
for the most part so well and characteristically represented. 
Chat in many cases there is little or no diHficulty m identify- 
ing the species to which they belong Apart from the 
intrinsic interest of identifying the various species portrayed, 

a certain amount of 
information may at 
the same time be 
obtained with re- 
gard to the former 
distribution of the 
species in question, 
so that the investi- 
gation of the subject 
has considerable 
scientific Interest 
With these few 
preliminary observ- 
ations, I proceed at 
once to the consider- 
ation of such figures 
as I have been able 
to identify with 
more or less cer- 
tainty, merely add- 
ing that these for 
the most part re- 



FiC I — Nubian Ibex, from ihe F»hheiep 
Chapel 


present ungulates, the portraits of Carnivora being far 
more difficult to assign to their respective species, 

Commencing with the above mentioned figures from the 
east wall of ^e Chapel of Ptahhetep, for copies of which 
I am indebted to Mr, F LI Griffith, the editor of the 
publication cited, there is no difficulty in identifying Fig 1 
With the Arabian, or Nubian, ibex (Capra nuhtana) 
Although the knotted ridges on their front surfaces are 
not shown, the circular sweep of the horns is unmistakable, 
while further evidence for the specific identification is 
afforded by the long and pointed beard on the chin It is, 
however, somewhat remarkable that in another represent- 
ation of the same animal, from a hunting-scene on the east 
wall of this chapel, the beard is omitted , possibly one figure 
represents the animal in the summer dress, and the ptfier 
in the winter coat The shortne^ of the tail in both 
figures may be cited as a further instance of the artist's 
fidelity to nature 

Equally unmistakable and characteristic is the portrait of 
the aoul, or Soemmerring’s gazelle (Gazella soemmerrtngt), 
which Is reproduced in Fig a The characteristic inward 
curvature of the tips of the horns is remarkably well shown, 
although the relative length of these appendages appears to 
be somewhat exaggerated. Contrasted witU the figure of 
the ibex, the gazene-lilce ^ slenderness and length of limb, 
as well ae the lightness of the whole build, are remarkably 
well brought out in this portrait The short till is also 
o diaractmstie gazelle feature Soemmerring’s gaselle. It 
may be obeerved, is still fairly abundant in Upper Nubia, 
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Fic 9 — SocmincTrlnB » gazelle, from 
the PLahhetep Chapel 


and in past times may have been found much lower down 
the Nile delta 

The next three figures from the Ptahhetep Chapel re- 
present long-tailed antelopes Of these, the one shown in 
3 I take it, probably the lesser kudu ^tre^jiceroj 
imberbij), if not ihis, the Abyssinian bushbuck (Tragela^hui 
rcri^fuj) , thr length 
and btrong twi<it of 
the horns render it 
however, probable that 
the picture is intended 
for die former animal 
The^ absence of a tuft 
of hair on the throat, 
as well as the relative 
size of the drawing 
and the narrowness of 
the cars, clearly show 
that the portrait is not 
intended for the 
greater, or true, kudu 
Neither the lesser kudu 
nor the bushbuck are 
now known from Egypt, 
although thev occur in 
Somaliland, Abyssinia, 
and probably Kordo- 
fan The abundant 
hairing of the lower part of the tail is clearly indicated u\ 

^**From the spiral twist and length of the backwardly sweep- 
ing horns, the stout build, and the length of the tail, there 
can be little doubt that the animal portrayed in I'lg 4 
an addax (Addox nasomaculatus), a species of antelope met 
with at the present day throughout the desert tracts of 
northern Africa Ihe artist, it will be noticed, 
the profile of the face markealv concave, and thereby 
different from that of any of the other antelopes depicted 
Equally characteristic of the north African desert zone 
IS the white, or sabre-horned, oryx (Oryx leucoryx) which 
differs from the other members of its tribe by the long 
horns sweeping backwards m a bold and graceful curve, 
instead of rising nearly straight up from the forehead 
Ihese features, as wcH as the long and thickly hairra tail, 
are clearly represented in the portrait reproduced in Fig 5. 
which may unhesitatingly be admitted to indicate the species 
m question 1 he white oryx ii still a comparatively common 
antelope in the deserts of Upper Nubia and Kordofan 
From the nearly straight and more strongly ringed horns, a 
figure of another antelope in the hunting-scene on the eMt 
wall of the Ptahhetep Chapel is intended, I think, for the 
beisa oryx (Oryx 
which ranges 
from the Red Sea 
littoral in the neigh- 
bourhood of Suakini 
through Abyssinia to 
Somaliland and north- 
east Africa generally 
Antelopes of other 
kinds, including some 
of the smaller gazelles, 
are recognisable on 
various Egyptian fres- 
coes, but fheir exact 
specific determination 
15 difficult or im- 
possible Cattle are 
frequently depicted, but 
all appear to be ^ ■ 1 
domesticated animals, |p,q 3 — ^Lhwt kudu (’) from the Ptahhetep 
none of which belong Chapel 

to the humped breed, 

now so common m Africa Camels are occasionally repre- 
senlecL but there is nothing to show that these indicate the 
exiotence of this animal m a wiW state in the country at 
that date, most probably, indeed, they are domesticated 
sDfclmens Very interesting."^ m a scene representing 
{f^^te-beorers from Cush (Goss's "Ancient ^ 

37) is the portrait of a giraffe wUh a dog-faced baboon 
clinging to its throat Curiously enough, the giraffe is 
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represented with the leg^s spotted right down to the hoofs, 
after the fashion of the southern races of this species, and 
unlike the Nubian forin, In which the spotting stops short 
at the knees and hocks It must be acknowledge, how- 
ever, that the artistic merit and attention to details are 

nothing like so 
good in the Cush 
tribute scene as in 
the Ptahhetep fres- 
coes 

Among the Carni- 
vora, the lion and 
the leopard are fre- 
quently depicted, 
but in the afore- 
said frescoes of the 
tribute-bearers from 
Cush, the spots of 
the latter animal are 
represented aff more 
like those of the 
ocelot As might 
have been expected, 
the ichneumon, or 
Egyptian mun goose 
{Her posies tckneu~ 
T7i on), the snake- 
destroiing propensi- 
ties of which render 
inhabitants of the Nile 
in the frescoes 



Fig 4 --Msle sddsx, from ihc Plahhetap 
Chapel 


ir 50 venerated among the 

delta, is very frequently represented 

It li well shown in Fig 6, A , from the Ptahhetep hunting- 
scene The fore part of the animal bhown at D in the 
same figure seems to be intended for the little African 
fannec fox (Canii fameUcuuV the projecting appendix seen 
below the eye In the figure being apparently a conventional 
mode of representing the bristles or whiskers," which are 
remarkably well developed in that species 
The long-tailed and long-hind-legged animal shown at 
B in Fig. 6 Is apparently the lesser, or hairy-footed, Jerboa 
{Jaculus hirfi^ej), the small size of the ears showing that 
it IB not Intended for the larger jerboa {Jaculus aegypUacus) 
Another rodent ahowh in some of the frescoes, as In one 
of labourers bringing in sheaves of corn (Goss, op cit p 
J95)i IB the Egyptian hare The length of the ears, by 
which the animals are being carried, is, however, greatly 
exaggerated, the length of these appendages being nearly 
ecjual to that of the head and body. 

A remarkable iqstance of fidelity to nature occurs in the 
two portraits of a hedgehog shown at C in Fig 6, from 
the Ptahhetep hunting-scene, one of these representing the 

animal standing in 
the open, and the 
Second showing it 
coming out of a hole 
with a locust in its 
mouth The well 
developed ears 
clearly show that 
the species depicted 
IS the long-eared 
hedgehog (Enn- 
aceus a u f I t u s), 
which differs from 
Its European cousin 
by the large size of 
the ears 

1 urning to cer- 
tain sculptures from 
Assyria, Babylonia 
and other parts of 
western Asia, 1 may 
iTi the first place 
direct attention to 
an Illustration in 

Vaux's "Nineveh and Persepolis, " entitled "Figure 

Carrying Gazelle," which is reproduced In the accom- 
panying cut (Fig. 7). The original slab, which is 

preserved in the British,, Museum, was one of those 
obtained from the palacb rC Nlmroud by Sir Henry 

Layard, in whose own work U bears the above-mentioned 
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legend Clearly such a title does manifest injustice to the 
genius and fidelity to nature of the ancient sculptor, who 
has faithfully portrayed the palmated and branching antlers 
and dappled hide of a faHow-deer, spots being, it Is almost 
unnecessary to mention, quite unknown in any species of 
gazelle The mterest of this sculpture does not, however, 
by any means end here, for the details of the antlers and 
other features are suflicient to show that the imecies 
portrayed is evidently the Mesopotamian fallow-deer (Cervui 
mesopotafniCus)t which is a native of the Lurlstan province 
of Mesopotamian Persia, and was first definitely made 
known to European science by the late Sir Victor Brooke 
in 1875 That a species should have been thus clearly 
portrayed centuries and centuries ago by a sculptor of the 



Babylonian era, and should have remained unknown in 
western Europe until the close of the third quarter of the 
nineteenth century, 1$ certainly a curious feature in the 
progress of human knowledge 

Of minor interest is another slab from Nimroud uf which 
a cut appears m Vaux's above-menlioned volume, where 
It is lettered " Figure 
Carrying a boat " The 
form of the horns, the 
general contour of the 
animal, and, above all, the 
absence of a beard on the 
chin, indicate, however, 
that the sculptor has re- 
presented one of the 
gazelles, which is prob- 
ably the common Dorcas 
gazelle {Gagella dor cos), 
which at the present day 
has a wide distribution in 
North Africa, whence it 
extends into Palestine and 
Syria It is, howevpr, 
possible that the figure 
may be intended for the 
goitred gazelle {Gaoetla 
suhgutturosa), which 
ranges from the Caucasus 
through Persia and Syria, 
and thence into Central 
Asia, where it is repre- 
sent^ by a distinct local 
race 

The last, but by no 
means the least Interesting, sculpture to which I shall 
allude IS one from Nlmroud of which a woodcut appears 
on p 225 of the work above cited, where it is de- 
scribed as a " Bull-hunt." The horns of the animals 
depicted are, however, as shown in the accompanying re- 
production of the cut (Fig 8), quite unlike those of the 
bulls represented in the Egyptian frescoes, and strongly 
recall those of the white-tailed gnu (ConnoehaeUi gnu) of 
South Africa. Moreover, the tails of these animals are of 
the same type as those of the horses shown In this and 
other sculptures, and are oulte different from those of the 
oxen of the sculptures and frescoes, which have a somw' 
what club-shaped form It would appear, therefore, that 
the portrait is that of an animal with a fully hairsd caU 



Fig 7 — Huaun figure cwryiDf 
MesopouDUBn rdlow deer, from 
ihi HoUce ■! Nimreud 
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llks A gnu or horse, and not one with a terniinally tufted 
ceil of the o\ type Again, the general form of the animal 
19 much more like that of a gnu than of a bull 

Accordingly, there appears a very strong presumption 
Chat this sculpture represents the hunting of a species of 
gnu, and if this be really the case, it would be a fact of 
very considerable interest in connection with animal dis- 
tribution The two Jiving species of gnu arc nuw confined 
to Africa, but their near relatives, the hartebeesCs, range 
into Syria, while fossil species of that group, as well as of 
other antelopes of an African type, occur in the Upper 
Tertiary strata of northern India and China Nothing is 
therefore more likely than that gnus should have formerly 



Fig B — A gnu (0 hunt, rrom Nimroud 


had a more extensive range If this be so, it would be one 
more argument in favour of the old view that the present 
antelope fauna of Ethiopian Africa immigrated into the 
country from the north, and against the modern theory of 
Its autochthonous origin in Africa itself For It is surely 
much more probable that animals should have died 
out in their ancient habitat and flourished in the country 
in which there are comparatively new arrivals rather than 
the converse 

A more extensive and detailed study of the old Assyrun 
and Babylonian sculptures and of the Egyptian frescoes would 
doubtless lead to the identification of species of animals 
other than those mentioned above , but such Ideniiflcmtions 
as 1 have been able to make are suflicient 10 demonatrate 
that the subject has a definite bearing on the past dis- 
tributional history of mammals, and that it Ought not to 
be neglected by students of that branch of zoology 

R. LvDiKKia 


THE ACTION OF RADIO M EMANATIONS 
ON DIAMOND ^ 

diamonds are exposed to the impact of radiant 
* matter in a high vacuum they phosphoresce of 
different hues, and assume a dark colour, becoming almost 
black when the bombardment is long continued (Phil. 
Trans , 1879, part 11 , p 558, par 635) 

Some diamonds blacken in the course of a few minutes, 
while others require an hour or more to discolour ’ Ihis 
blackening Is only superficial, and although no ordinary 
means of cleaning will remove the discoloration, it goes at 
once when the Stone Is polished with diamond powder The 
fact that the black stain is not nffected by ordinary oxidising 
reagents would seem to show that it is not due to a layer 
of amorphous carbon , but it might be graphite, which is 
much more resistant to oxidation Becquerel has shown 
that graphite is converted into graphitic oxide by long 
digestion m a warm mixture of potassium chlorate and 
strong nitric acid, while diamond — ^ven in a very finely 
powdered state — is absolutely unaffected by the mixture 
(Ann d€ CAim et de Phys , [^], vol xix p 393) 

Some forms of graphite dissolve in strong nitric acid, 
others require a mixture of highly concentrated nitric and 
potassium chlorate to dissolve them, and even with this 

bsfon ihi Royal Society on June r6 by Sk William CroolcM, 
r R 8i « 

* At a lecnm before the Royal loetllauon on Jupc 11, iSg7, 1 emeed ■ 
Bel made ciysul of diaoumd 10 radiant Blatter bomhardnwni bel^ the 
mienoe far abeuc five mleutei, a ilrip of melal eot^lag part of the ilone. 
on nnenng the diamond from the vaenum inbe aSd prqiecting lit Image 
en the tciean wnh i)ie electric lamer n, the image of Ihe darheDlng wae 
spjiireet 
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intense oxidisinf^ agent some graphites resist longer than 
others M Moissan has shown that the power of resist- 
ance to nitric acid and potassium chlorate is in proportion 
to the temperature at which the graphite has been formed, 
and with reasonable certainty we can estimate this tempera- 
ture by (he resistance of the graphite to this reagent 
Judging fruin the long time required to remove the super- 
ficial darkening from diamond, the graphite is as resistant 
AS that formed at the temperature of the electric arc 

On one occasion when I had blackened the surfaces of 
diamonds by molecular bombardment in vacuo M. Moissan 
was present, and took some away with him for further 
examination He subsequently reported the results in the 
Comptes rendus, vol ixxiv , No 13 He heated the 
duimond to 60° m an oxidising mixture of potassium 
chlorate and fuming nitric and prepared from mono- 
hydrated isulphuriL acid and potassium nitrate fused and 
quite free from moisture The action on the black layer 
is very slow ihere is produced graphitic oxide, which at 
an increased temperature yields pyrographitic acid, which 
15 easily destroyed by nitric acid Hence the variety of 
carbon which coated the diamond was graphite Ihe tians- 
formation of diamond into graphite requires the high 
temperature of the electiii art Ihe higher the temperatuie 
to which graphite is raised the greater isi its resistance to 
oxidation M Moissan concludes that the temperature 
reached by the surface of the diamond in my radiant nmtti'r 
tubes IS probably about 3600° 

1 he ^-rays from radium having like properties to the 
kathode stream in a radiant matter tube, it was of mlere'^t 
to ascertain if they would exert a like difference on diamond 
Iwo Bingara diamonds, A and D, weighing respectively 
0960 and 1 030 grains, were selected as near as the e>e 
could judge of the same size and colour — very pale yellow, 
technically known as “ off colour '' Diamond A was put 
m a drawer far removed from radium or any radio-active 
body Diamond B was kept close to a quartz tube con- 
taining about 15 milligrams of pure radium bromide sealed 
tn vacuo It phosphoresced brightly and continued to glow 
the whole time of the experiment 
After a fortnight the two diamonds were put side by side 
and compared I could see no appreciable difference in 
colour between them Diamond B was now replaced close 
to the quartz tube of radium, and they were kept in contact 
for SIX weeks At the end of that time examination again 
showed scarcely any difference between the two The one 
which had been near the radium might be a little the 
darker of the two, but the difference was too slight to 
enable me to speak positively 

Diamond B was now put inside a tube with radium 
bromide, the salt touching it on all sides, as it was thought 
possible that a screen of quartz might interfere with Ihi 
passage of emanations which would act on the diamond 
The comparison diamond was kept removed from the eman- 
ations as before The experiment was continued for seventy- 
eight days, when the two diamonds were again examined 
There was now a decided difference in colour between them , 
diamond A was of its original pale yellow " off colour," and 
diamond B was of a darker appearance and of a bluish 
tint, with no yellow colour apparent 

It thus appears that the property which radium eman- 
ations possess of darkening transparent bodies which they 
impinge upon — a property very marked in the casn of glass, 
and less with quartz — also holds good in the case of 
diamond 

Diamond B was now heated to 50° C in a mixture of 
strongest nitric acid and potassium chlorate fur ten days, 
the mixture being renewed each day. At the end of this 
time the diamond had lost its dull «urFace colour, and was 
as bright and transparent as the other stone, but its tint 
had changed from yellow to a pale blue-green 

The radium emanations have therefore a double action on 
the diamond The i9-rays (electrons) effect a superficial 
darkening, converting the surface into graphite in a manner 
sTmJTar to, but lees strongly than, the more intense electrons 
in the kathode stream But the alteration of the body 
colour of the stone by emanations which are obstructed by 
thl^ thinnest film of solid matlfer, even by a piece of thin 
jl^er, is not so easy to understand. A superficial action 
might be expected, but not one penetrating through 
whole thickness of Jthe diamond I believe the alteration 
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of colour IS a scrondarv effect , in presence of radium che 
diamond is extremely phosphorescent, and it continues to ! 
shine during the whole time of the experiment This 
constant state of vibration in which the diamond was kept 
for many weeks may have caused an internal chanjfe re- 
vealing itself in a chanf^e of colour Indeed, it is not 
difficult to suppose (hat a chemical as well os a physical 
action may result If the \ellow colour is due to iron in 
the feme iiliUc a reduction to Ihe ferrous state would quite 
arcount for the ( hang^c of colour to a pale blue-green 

This alleration of inlour may be of rommerci'il import- 
'incc If “off colour “ stones can be lightened thrir value 
will increase, while if the prolonged action of radium is 
to communicate to them a decided colour they would be 
worth much more as “ fancy “ stones 

I Idded June ih — After the ten days* heating in the above 
Hi id mixture the two diamonds were put together in a 
glass tube and carried ahaiit for twenty-five dais, some- 
times loose and sometimes in the tube 'I hev then were 
laid near together on o sensitive film in total darkness for 
twenty-four hours On developing, di imcnd B had im- 
pressed a strong linage on the film but onlv a very faint 
mark could be seen where the other diamond hud been 
Probably this slight action was due to a little radio-dctivily 
induced in A during its twentv-five days' proximity to 13 

The experiment was then repeated for confirmation, 
allowing the diamonds to remain on the sensitive surface 
for only five hours On clevi lopnienl , a good image of 
diamond B was seen, but not 50 black as jn the former 

CCPP 

The fait that diamond H was strongly radio-active after 
It had been away from radium for chirtv-five days, for ten 
of which It was being heated in 0 mixture powerful enough 
to dissolve off its outer skin of graphite, seems to me proof 
that radio-activity is by no means a simple phenomenon 
It not merely consists in the adhesion of electrons or eman- 
ations, given off by radium, to the surface of an adjacent 
body but the property is one Involving deep-seated layers 
befow the surface, and Ifke the alteration of tint Is prob- 
ably closely connected vvilh the intense phosphorescence the 
stone had been expeiiencing during its seventy-eight dnvs’ 
burial in radium bromide ] 


THE MARKINGS AND ROTATION PERIOD 
Of MERCURY 

AT UCH new light was thrown upon the rotation period 
of Saturn during the year 1903, and it seems highly 
probable that the next planet to afford us information as 
Co the same feature will be the planet Mercury Spots of 
very definite and distinct character are certainly visible on 
the surface of this fugitive little orb which offers a more 
promising field for new discoveries than Venus, though it 
IB considerably smaller, at a much greater distance from 
115 , and more unfavourably placed for observation The 
markings sometimes perceptible on Mercury appear to be 
of sufficient prominence to be followed, and if really capable 
observers are forthcoming, at the opportune period, to study 
them, it Will be posable to ascertain once and for all whether 
this circumsolar planet turns on its axis once in nbout 2^ 
hours or 88 days, and an important advance in our know- 
ledge will have been made 

Spots have been discerned on Mercury since the time of 
Schroeter about a century ago Among those who have 
obtained observations of them are the following — 


Schroeter 

Harding 

Bessel 

Prince 

Hirmlngham 

Vogel 


iSoo I Denning 

1801 I Schiaparelli 

1801 I Bienner 

1S67 I Lowell 

1870 Barnird 

1871 I Mcllaig 


1882 

1882-3 

1896 

1896 

1900 

1904 


In 1800 Schroeter announced that the rotation period 
was about 24h 4m from blunted appearances of the 
southern horn, but doubM if the value could be determined 
to within a few minutes In 1601 Harding perceived a 
dusky spot in the southern hemisphere, and derived the 
period as a4h, sm, 301 Further observations, however, 
obtained by himself and Beieel caused him to reduce this 
period to a4h, om, 50B BemI found a4h. om 53a. from 
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several of Schroeter 's observations extending over fourteen 
months In 1882 Denning, at Bristol, thought a penOd 
of about 25 hours would satisfy the observations, but 
Schiaparelli, m the pure Italian sky, arrived at very different 
results, and concluded that the planet rotated in 88 days, or 
in the same period as he revolved round the sun Quito 
recently McHarg found th® time 24^ from his owti 

observations of a dark spot in April, 1904 He also de- 
duced a period of 24h 5m 48s from a blunting of the 
southern horn seen by Schroeter m 1800 March, and by 
Denning in 1882 November 


ON HIE DIMENSIONS OF DEEP-SEA WAVES, 

and their relation to meteor-^ 

OLOGICAL AND GEOGRAPHIC\L CON- 
DITIONS ^ 

following table hos been compiled from the original 
sources after re-calculatmg the true velocities corre- 
sponding to the “ Beaufort numbers “ in accordance with 
the alteration of reduction factor adopted by meteorologists 
since the date of Ihe observations — 

Table showtug ihe Rtlaiton between the True Viioctty of 
the If'md tn 5 latu(c and in Gcographual Miles per Hour 
and the Height of the Wave in hect, as deduced from 
Observations by numerous J'frnch Observers extending 
over many years and laking in all the Oceans 



0 00 

2 0 

1 50 


300 

100 

3 60 

1 12 4 

436 

IS 8 

4 50 

16 5 

4 80 

18 0 

5 45 

21 7 

1 

6 00 

25 0 

6 00 

250 

65s 

283 

7 ao 

32 a 

750 

340 

8 18 

38 1 

8-40 

398 

9 00 

440 

9 60 

492 

9 8a 


10 50 

58-2 

10 8 

61 8 

This table 


21 7 
21 7 
24 6 

28 o 

29 5 

33*3 
346 
38 a 
7 

4 S 3 
SO 5 
53 7 


I 10 **3 
1 13 12 
I 1 ] 65 
I I7’0 

! >5 4* 

, 16 57 
I 16 73 

I ao'67 

2 r^\ 

25-43 I 
28 54 
27 891 


Antoine 

Pans 

Desbois I 
Antoine 
Pans 
(“Grosie 
Houle '-)i 
Deabo» 
Antoine 
Pans 
Antoine 
Desbois 
Pans 
Antoine 
Desbois 
Antoine > 
Pans 

Desbois ’ 
Antoine 


Average 


2 31 
I 91 

M 3 

1 89 

2 20 
2 31 
238 
2 13 
2 24 
2 05 
2 04 
2 22 


2 03 


2 01 

1 65 

2 II 
1 65 

1 91 

2 or 
2 07 

I as 

I 94 

I 7 » 

I 77 
I 93 


I 7 ^ 


observations conducted at various times during a period 
of about forty years by independent observers, all French 
seamen of the navy or merchant service, earned out lit 
almost all parts of the oceans ordinarily visited by ships, 
and from many different vesseis (none, however, of tho 
great slxe of our modern liners, and therefore better for 
such observations), and shows Uie average height of rhe 
wave, in open sea with sufficient depth of water, to be Ln 
simple arithmetical proportion to the velocity of the wind, 
the height of the wave tn feet hetng %h round numbers one- 
half of the velocity of ihe wind m Jiafufs milej per hour 

This result does not express ■ dynamical law , It la simply 

1 Biincred from a paper by Dr Vsughsa Comiih in the Geogrefkfcef 
Jenetukl far May, 1904^ 
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ch9 result of averages, but if confirmed by further observ- 
ation It will have considerable interest for geographers, 
meteorologists, and for those who have to do with the 
«ea. 

We may take ao-feet average waves and 30-feet occasional 
waves as the limit In very severe ^ales In the " seas," and 
30-feet average and 45-fcet " ordinary maximum " waves 
as the limit of wave-height for the oceans Although 
strong winds will push short waves to a considerable steep- 
ness, yet they are not able to attain quite so great a height 
as somewhat longer waves, because, moving more slowly, 
dieir tops give way under the great difference of wind- 
pressure upon their ewo sides Thus the development of 
the larger waves primarily depends upon the opportunity 
to attain greater length It is in this respect that our con- 
sideration of the si2e of the cyclone becomes so important 
Jitr deep-sea waves, especially for explaining the co-existence 
of the steep storm waves with the swell 

The slighter development of the longer waves is un- 
doubtedly Influenced by the dual circumstance that the length 
of fetch of wind of the required velocity diminishes (the 
stronger winds only blowing for a short Ume at a fixed 
station, or for a short space in the travelling cyclone), 
whilst the requisite fetch is greater, for it must be a large 
tnulUple of the wave-length Thus the limit of length of 
the steep waves is rapidly approached from the concurrence 
of the two causes operating, so to speak, from opposite 
directions 

taking T Stevenson’s table (" Enc Dnt ninth edition, 
art Harbours) of the relation of height of waves to length 
•nf fetch, and multiplying the heights by twenty (as a first 
approximation) to obtain the length, we see that a con- 
siderable wave does not become the dominant form except 
With a fetch approaching 2000 times its wave-length 

Extending these results to 30-feet (average) waves 600 
feet long, I i fully grown ocean storm waves, we see that 
30-reetx 20x2000 = 337 statute miles, or 197 geographical 
Julies 

A 9-hours' blow, with wind 64 miles per hour, was re- 
(orejed in the gale of December 22, 1894 With the average 
velocity of advance of deep depressions from W S W on 
our coast, viz 34-8 (aay 35) knots, this would give a length 
■of fetch of 235 geographical miles The height of wave 
corresponding to this length of fetch in severe gales, as 
cdUulated by stretching Stevenson's formula, is 225 feet 
Lf the cyclone had the exceptional speed of 60 knots, the 
length of fetch of the 64-mile-an-hour wind would be 450 
miles, which witfi Stevenson's formula gives a height of 
3.1 H feet A thirty-foot wave from the same formula re- 
quires a length of fetch of 400 miles Both this length of 
fetch and this height of wave are probably more normal 
in the southern ocean than in the North Atlantic, the 
■22 ^-foot wave and the 225-mile length of fetch would be 
more the scale of things there 

If we take the case of a very long swell of 2000-feet 
-wai e-length (unusual, but within the records), which is 
’one-third of a geogiaphical mile, then 2000 times this wave- 
length IS 666 miles The speed of such a swell is 69 knots, 
and Wind of greater velocity than this would only be blow- 
ing in a comparatively short strip of even a great cyclone 
They would, therefore, not be developed into the dominant 
wave form, however strong the wind might be there The 
reason for this is most easily understood if we imagine a 
■short Senes of such waves to exist with the steepness of 
■ordinary storm waves If 76-miles-per-hoar wind last one 
hour at a fixed station (which occasionally happens on o\ir 
coasts), and the rate of advance of* the storm be 25 miles 
per hour, then the stretch of water at any time exposed 
to Che above force of wind is 35 miles, which would comprise 
75 such waves 

suppose these, or any of them, to have attained consider- 
able steepness, it is evident Chat the arrangement would be 
xinstable, for there would be so great a difference of steep- 
ness between neighbouring waves that the group would 
'Speedily extend itself, multiplying the nuinbv of its waves 
and flattening them out, until the gradation from one Wave 
to the next le almoet Indefinitely amalL 

Althou^ the lenMh of fetch In cyclones le inadequate to 1 
the development of the longer observed swells to great 1 
^spnees, the lengtti -of run of the cyclones on Che oceans | 
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18 frequently such as afford much more than the time re- 
quired for the full development of ordinary storm waves 
Ihiis a cyLlone travelling a little less than 35 knots, the 
average speed of deep depressions approaching our shores 
from the Atlantic, travels with the group velocity of a swell 
of lb-seconds' period (or 13 11 -feet wave-length), the speed 
of such waves being 48 56 "knots, and their group velocity 
being, therrfure, 34 2S knots Such a storm, if brewed in 
mid-^tlantic, and advancing on our shores from W S W , 
would continually reinforce this swell during three days, a 
space of time equal lo ib,300 times the period of the wave 

It 15 an interesting coincidence that the average velocity 
of deep depressions approaching our coasts from points 
between W S W and \V N W (25 knots) Is about half that 
wind velocity tailed " a severe gale " by Brodie (vi/ 
Beaufort's 10, 53 statute miles per hour, 46 knots). Of 
the sixty recorded case*; of more rapidly advancing storms, 
twenty-five had a speed of 31 to 34 knots, which is again 
about half the maximum observed wind velocity (except in 
gusts) 

Thus wc have a dual coirespondcncc of velocities, the 
individual wave of the longest swells moving with nearly 
the velocity of the strongest winds, and the group of swells 
advancing with nearly the velocity of the great storms 

When, as often happens (in the North Atlantic), a long 
sw'ell precedes and predicts the arrival of a storm, the rate 
of advance of the latter is less than half the speed of this 
sag]] ]n deep water 

A slowly moving storm with violent winds will rai^r 1 
short steep sea with comparatively little swell in it 

The rate at which a wave flattens out when the wind 
ceases 15 inversely as the square of its length Con- 
sequently, in oceans largo compared with the areas of 
lyclonic storms, the surface is found to be heaving with 1 
long swell during the intervals between storms (whence 
the grand surf which rolls in upon oceanic islands) New 
storms will not, as a rule, catch up a group of such swell c, 
but cyclones brewed upon the ocean find such a swell alreadi 
running, and, travelling with it, soon increase its steepneiss 
This IS particularly true of the circumterrestrial waters of 
the southern hemisphere, where d long swell from the we^t 
is always running 

It IS probable (and experience at sea supports the opinion) 
that in moderately high latitudes of the southern hemi- 
sphere, say 40° to 60° S , the cyclones are on a larger scale 
than in the correisponding latitudes of the northern hemi- 
sphere, where atmospheric movements are more broken up 
by the alternation of land and water The bigger waves 
of the southern ocean I attribute only indirectly to the 
greater expanse of water The expanse of water in the 
northern Paciflc and northern Atlantic would ^mply suffice 
for the development of larger waves than actually occur 
there were the storms which traverse them framed on n 
larger scale 


GEOLOGY JN NORWAY 

last "Year-book of the Norwegian Geologual 
^ Survey ” (1903) contains five papers bearing on 
different subjects concerning the geology and topography 
of Norway 

In the flrsc paper, the aged mining engineer Mr Fnis 
deals With Jurassic coal bipds on the Andd, an island in 
northern Norway The sandstones and slates of the Brown 
Jura contain good cannel coal of 1 metre thukoess, but 
cover rather a small area 

In the second paper. Dr H Aeusch, the chief of the 
Survey, describes a journey through the Interior of the niosc 
northern province of Norway, a desolate and almost un- 
inhabited country, to visit the gold flelds near the Russian 
border. Gold occurs in a Glacial deposit, " aas " or esker, 
hut only in small quantJties Dr Reusch describes the 
country upon the whole os a peneplain 300 to 500 metres 
above the lea Glacial deposits widely cover the land, and 
solid rock, mostly archaan and sandstones of supposed 
pOvonian age, is only seldom seen 
* In two papers, Mr Kaldhol and Mr Rekstad deal with 
the succeseion on ** Hardangerviddd," the wide plateau on 
an average 1300 metrei above the sea, with peaks ranging 
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almost to 2000 niptrev, to the east of the Hardangerfjord 
On the underlying (granite rests a phyJlite senes, Lontamlng 
at the base blark schists with Diciyonema flabelUformet 
giving the serirs a place within the Upper Cambrian and 
Lower Silurian But above this phyllite, and perhaps con- 

S ntly, rest metamorphic schists, beginning with 
Bite beneath and ending in a coarse, typical gneiss 
geologists are inclined to think this inversion due to 
an immense overthrust The boundary between the granite 
and the phyllite is very level, and Mr Rekstad suggests 
the surface of the granite to be an Archxan or Cambrian 
peneplain The paper is accompanied by a coloured map 
of the region 

In the last paper Mr Rekstad shows that the upper limit of 
the mountain forests has of late subsided 100 to 400 metres 
in southern Norway, pointing to a decrease m temperature 
□f 2 1° to 2 4° C In the time of mild climate glaciers 
must have been almost absent He places this time to the 
age of the fapcj-banks. when the land had performed about 
four-lifths of Its total upheaval since the close of the Glacial 
period 

The papers are all illustrated by photographs end 
diagrams They are written in Norwegian, but each is 
accompanied by a summary in English A D 


UNIVERSITV AND EDUCATIONAL 
INTELLIGENCE 

OviORD — At the Encaenia on June 22, the honorary 
degree of D Sc was lonferred upon the following — The 
Hon C A Parsons, Mr Marconi, Sir William S Church, 
Sir Andrew Noble, Sir William Crookes, Sir David Gill, 
Sir John Murray, Prof Alfred Marshall, Prof J J 
Thomson, Prof Horace Lamb, Prof A R Forsyth, Prof 
J iHwdr, and Prof J Lurmur 

Cambridgk — In the natural sciences tripos forty-five men 
and one woman hd\e gained first classes in part 1 , thirteen 
men and three women haie gained first classes In part 11 

The Raymond Horton-Srnith prire, for the best M D. 
thesis of the year, has been awarded to Dr F A Bain- 
bridge, Trinity Dr B N Tebbs, Queens', receives 
honourable mention 

The Harkness studentship in geology has been awarded 
10 Mr O T Jones, Trinity 

Dr H D Roderick, Emmanuel, has been appointed 
diinonstrator of surgeiy 

The Frank Smart student^ihip of lool a year for research 
in botany will be Hlled up in July Applications must be 
sent to the Vice-Chancellor by Jul> 13 

The degree of doctor of science was conferred on Prof 
C. S Sherrington, F R S , at the congregation on June 18 

The Wiltshire prize for geology and mineralogy is divided 
between H A Woutton, Clare, and J A Crowther, St 
John's 

The Hockin prize for physics at St John’s is also divided, 
between S H. Phillips and J A Crowther 

The Hutchinson studentship for research in physics is 
awarded to E Gold, bracketed third wrangler 1903 

Mr W G Fearnsides (natural sciences tripos, 1900) has 
been elected a fellow, and Dr E H Griffiths, F R S , 
principal of Cardiff Uniiersity College, has been elected an 
honorary fellow, of Sidney Sussex College 


Dr O Aschan has been appointed professor of chemistry 
at Helsingfors 

Thb following honorary degrees were conferred at a 
ionvocation of the UniverBity of Durham on June 22 — 
DCL, Sir Daniel Morris, D Sc , Prof R A Sampson, 
F R S , D C L , Dr Harold F Wilson ; D,Sc . Mr David 
\\ ooUcott 

The first number of the second volume of the Inv^sU- 
gationt of the Departments of Psychology and Education 
of the University of Colorado has bMn received. It contains 
papers by Mr F, H Clark on the scope and efficiency of 
the normal ■cbools of the United States , by Prof Libby on 
i-o-educatloK and the raw material of the schooU and by 
Mr J H. Bair on factors in tffe learning process 
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Thb programme containing regulations for the reaistra- 
tion, conduct, and inspection of classes and examinanon of 
candidates in technological subjects, and for the award of 
teachers’ certificates in manual training and domestic 
economy, for the session 1904-^, m connection with the 
City and Guilds of London Institute, has now been published. 
Ihe programme may be obtained from Mr John Murray, 
price ninepence net 

We have received from Messrs Swan Sonnenschem and 
Co , Ltd , d copy of a useful publication compiled from 
official records by the editor of the " Schoolmaster's Year- 
book and Directory " 'Ihe title and subtitle serve to 
indicate satisfactorily the scope of the new volume, which 
IS called a " Register of Teachers for Secondary Schools,” 
being the list of teachers registered in culumn B of the 
'teachers' Register, formed and kept by the 'leathers* 
Registration Council, in accordance with the Order m 
Council, March 6, IQ02, and amending orders Particulara 
of address, date of registration, qualifications, exfierience, 
recorded in the register for each teacher, are also given 
Ihe volume costs two shillings net 

A PAi'ER read last July at the meeting of Ihc National 
Educational Association at Boston, Mahs , U S \ , bv Prof 
W N Rice, on the proper stupe of geological teaching in 
the high school and academy, has been reprinted in separate 
form from the ProLeedmgs of the National Lduiational 
Association From a copy of the reprint which has reached 
us, we learn that Prof Rice believes " that there should be 
a required course in physical geography in the first \ear of 
the high-srhool turnculum ” The geographical tuurse 
would bv this plan precede the bifurcation of the curriculum 
necessitated by the fact that in most cases the classical 
students must begin Greek in the second year Prof Rice 
also considers that a course in geology, which should be 
chiefly dvnamical and strut lural geology, is a mu^t desirable 
elective in the fourth year of the curncukmi 

Thb LTniversity College of North Wales has orgaiiiNtd a 
department of forestry or sylviculture in (.onnetlion with 
Its agricultural department 1 he desirubility of providing 
facilities for the teaching of forestry in North Wales waa 
brought prominently forward by Lord Onslow some mnnthb 
ago in his address at the opening of ihe College 1 arm at 
the lommeniemcnt of the present session, and it is gratify- 
ing to find that the proposed scheme has so soon been 
realised Mr Fraser htorey has been appointed lecturer 
in forestry Not only will the Bangor Sihonl ol hurestry 
be the first institution of ils kind organised in connection 
with a university college in this country , but a further 
innovation has been made m extending the work of the 
department bevond the limits of ordinary clusv-leaching 
A considerable portion of Mr Storey's duties will consist 
in acting as an expert adviher in connection with the 
principal estates in the district, on which the development 
of forestry is desirable 

The Earl of Onslow on Fridav last, June 24, opened the 
gardens of the horticultural department of Lnivervity 
College, Reading, in his official capaiitv as President of 
the Board of Agriculture It mav pointed out that for 
some years Mr Frederick Keeble has given invtruLtion in 
the principles of horticulture, but only lomparativelv recently^ 
15 it that, owing to the kindness of Mr Alfred Palmer In 
putting seven acres of land, conveniently placed, at the 
disposal of the college, justice has been done to the practical 
aide of the work At the ceremony to which we have re- 
ferred, the principal, Mr W M Childs, answered the 
question as to why horticulture is necessary, and gave 
three reasons — (i) the enormous increase "in scientific 
knowledge as to the growing of plants , (2) foreign com- 
petition , and (3) the training of teachers in connection with 
rural education lx)rd Onslow, in a brief speech, empha- 
sised the remarks of the principal , he dwelt particularly on 
the third point, and alluded to the need for properly pre- 
senting produce to the purchaser Mr Martin J Sutton- 
afterwards said that never before had he attended a meeting* 
at which the teaching of horticulture had received the offlclaT 
recognition of the Government Seeing the hard struggle 
which has been made to introduce such teaching of horti- 
culture as gives proper attehhon to the scientific side, the 
results which we chronicle are most satisfactory 
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Ths Bcadpmlc addresB to the University CoUeg-e of North 
Walee was delivered on Friday last by Sir Arthur Rucker, 
P.R S , principal of the University of London, who chose 
as his subject “ University Organisation in Great Britain " 
Sir Arthur Rucker traced the various phases through which 
the university systems of our country had passed, starting 
with the residential university, represented at the present 
time by Oxford and Cambridge (and in former days by 
Stamford) Next in order of development came the purely 
examining University of London, which led to the form- 
ation of provincial university colleges The federal uni- 
versity came next in the Victoria University and University 
of Wales The University of Birmingham represented a 
new phase, namely, the municipal university, of which at 
the present time there were two representatives in Lanca- 
shire and tun in Yorkshire The impossibility of raising 
by private subscriptions sufTicient funds for the endowment 
of uni\ersitleii and university colleges resulted m the 
netessitv of Government subsidies, and a great deal more 
ought to be expected m this direction in the near future 
In the further development of university organisation a 
number of interesting questions would have to be answered 
'i hrsc related to such points as how far Government assist- 
ance was CO be given to colleges and how far to universi- 
ties, whether institutions partaking of the character both 
of colleges and universities should be subsidised under both 
headings, whether it was desirable Co confer on new uni- 
versities generaily the powers of examining external students 
ns provided for in the charter of the Birmingham University, 
and the extent to which universities subsidised at the same 
time b\ municipalities and the Government should be under 
the inspection of both bodies 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June a, — "Colours in Metal Glasses and in 
Metallic Films ’’ By J C Maxwell Qjarnott. 

Ihe first part of the paper la devoted to coloured glasses 
The phenomena which it seeks to explain were observed 
by Siedcntopf and Zsigmondy. 

It is proved in this paper that every medium made up 
of metal spheres embedded In a non-absorbing substance 
m such manner that the average distance between two 
adjacent spheres is much less than a wave-length of light 
has a perfectly definite colour, depending only on the optical 
constants of the metal of which Che spheres are made, on 
the refractive index of the substance in which they are 
embedded, and on the quantity of metal present, but not 
on the Size or distance apart of the spheres 

It IS shown that the particles which Siedentopf and 
Zsigmondy observed in gold glasses are spherical when 
their diameters are less than lo-' cm The presence of 
the metal spheres accounts for the red colour of gold and 
lopper ruby glass, and for the yellow colour of silver glass, 
and would give a blue-violeC colour to " poiassium-sodium " 
glass (potassium-sodium being an amalgam of which the 
optical constants have been determined by Drude) 

Experiments are described proving that these character- 
istic colours can be produced in a colourless metal glass 
containing the metal in solution or in combination (the 
state in the manufacture of gold or copper ruby glass before 
the second heating) by the ^ radiation from radium 
The calculated properties of media containing many 
metal spheres to a wave-length of light account for the 
changes of colour, for the initial IncreHSe in absorption, and 
for the final change to almost complete transparency which 
Mr G T. Bellby observed during the annealing of gold 
and silver films. Explanations are given of the changes 
of colour on heating observed by Prof R. W Wood in 
potassium and sodium films deposited on the insides of 
exhausted glass bulbs. The increase In strength of colour 
which was generally observed m the light transmitted by 
these films when the plane of polarlsatio^ of obliquely 
incldeAt light was changed from that of incidence to a 
perpendicular position is also eaplained. 

Evidence ia adduced to show that the allotroplc silvers 
obtained by Carey Lea are further examplee of thle type 
'Of medium. 
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" A Method of Measuring directly High Osmotic 
Pressures " By the Earl of Bnrlralnir and E G. J 
Hnrtloy, Communicated by W. C. D. Whetham, F R S 

This IS a prelimmarv paper describing the authors' 
method of determining high osmotic pressures It Is as 
follows — 

A porous porcelain cylinder, glazed only at the ends, has 
a copper ferrocyanide membrane deposited on its outer 
surface the solution surrounds the cylinder, and the 
inside, which is connected to a graduated glass capillary, is 
filled with water By means of a plunger, which worlu in 
a steel cylinder and is actuated by a lever and weights, 
pressure is put upon the solution So long as this pressure 
IS less than the osmotic pressure of the solution, water 
from the inside of the cylinder passes through the membrane 
Into the solution, and consequently the water-level in the 
capillary falls. When the pressure on the solution is 
gradually increased, the rate at which the level falls 
gradually decreases, and this continues until the osmotic 
pressure of the solution is reached , then the level in the 
capillary is stationary A further increase of pressure on 
the solution will then cause the level to rise The rate of 
movement of the level in the capillary is n function of the 
difference between the osmotic pressure and the pressure 
on the solution, so that by observing the changes in this 
rate consequent on the corresponding changes in the 
pressure, the point at which the latter is equal to the osmotic 
pressure can be deduced The results of some experi- 
ments with cane ^ugar, extending up to a solution having 
an osmotiL pressure of 45 atmospheres, are given 

The semi permeable membranes are made partly by follow- 
ing Pfeifer and partly by a modification of Morse’s electro- 
lytic method By this means a membrane that withstood 
I JO atmospheres pressure was obtained 

’* On the Electric Effect of Rotating a Dielectric in a 
Magnetic Field " By Dr Harold A Wllaon. Conimuni- 
tated by Prof J J Ihomson, F RS 

It was shown by Faraday in i§3i that an electromotive 
forie is induced in a conductor when it moves in a magnetic 
held so as to cut the lines of force The objcit of the 
experiments described in this paper was to see if a similar 
electromotive force is induced in a dielectric when it moves 
in a magnetic field 

According to Maxwell’s electromagnetic theory as de- 
veloped by n A Lorentz and Larmor, such an electro- 
niotivo force should be induced in a dielectric, and should 
be equal to that m a conductor multiplied by the factor 
I— K-*, where K is the specific inductive capacity of the 
dielrrtnc 

The method employed was to rotate a hollow cylinder of 
ebomte in a magnetic field parallel to the axis of the 
cylinder The inside and outside surfaces of the cylinder 
were provided with metal coatings, with which electrical 
contact was made by sliding brushes The inside coating 
was connected to earth, and the outside coating to one 
pair of Ihe quadrants of a sensitive quadrant electrometer, 
the other pair of quadrants being connected to earth The 
magnetic field was then reversed, so reversing the Induced 
electromotive force in the ebonite. The resulting electric 
displacement was measured by means of the electrometer, 
the quantity of electricity required to produce a given 
deflection of the electrometer needle being determined by 
means of a small parallel plate guard ring condenser 

The cylinder used was 10 cm. long and ar,e4 cm , 
ar^saoi cm It was mounted in a solenoid having 95 
turns per cm , by which a magnetic field of strength 1500 
could be produced The cylinder #aB driven by a ^ horse- 
power motor, and could be run aC aoo revolutions per 
second 

The mean result obtained for the quantity of electricity 
set free on the outside coating of the cylinder, on reversing 
the magnetic field, only differs from the amount calculated 
theoretically by 1 per cent The specific Inductive capacity 
of the ebonite, as determined by measuring the capacity of 
the cylinder, was 3 54, while tlie value calculated from the 
rewlts obtained was 3 64. 

The results obtained are thus in complete agreement with 
the theories of Lorentx and Larmor, and may be regarded 
as a confirmation of these theories 
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June 9 — "On the Combining Properties of Serum- 
Complementi and on Complementoids " By Prof Robert 
Muir and Dr. Carl H ■rownlnt. Communicated by Sir 
J S Burdon-Sandereon, Bart , F R S. 

The following are the chief results obtained from the 
eaperiments described in this paper It is, of course, to 
be understood that they are held to apply only to the cases 
investigated, viz the immune-body for ox's corpuscles 
obtained from the rabbit, used along with rabbit's and 
guinea-pig's complements and complementoids Further 
observations will be necessary to determine whether they 
obtain generally 

(i) Ihe existence of complementoids in heated sera can 
be shown in ordinary test-tube experiments, by their pre- 
venting (a) the union of complement with anti-complement, 
(h) the union of complement with R+IB molecules after 
lysis 

(a) The amount of complementoid derived from comple- 
ment as tested by the combining relationships vanes , in 
the case of the rabbit It is approximately equal to the 
original amount of complement , in the rase of the guinea- 
pig it IS considerably less than that amount 

(*1) The combining affinity of complementoid, both for 
anti -complement and for R + TR molecules after lysis, is not 
much inferior to that of complement 

(4) On the other hand, complementoid has a feeble affinity 
for R + IB molecules before Ivsis, 1 e for intact red cor- 
puscles treated with immune-body of the complementoid 
added only n small quantity enters into combination , hence 
complementoid does not prevent lysis bv comolenient 

(5) When red corpuscles united with multiple doses of 
immune-bodv are Ivsed by a single dose of (omplement the 
surplus R + in mnlerules ran be saturated with excess of 
(omplementoid so that almost no comolement can sub- 
sequently be taken up This result is obtained also with 
rabbit’s romplementoid and guinea*nig’s complement and 
with guinea-pig's complementoid and rabbit’s complement 

" On the Ossiferous Cove-Deposits of Cyprus '* By 
Dorothv M A Communicated by Dr Henry 

Woodward, F R S 

" Further Note on the Remains of Ehfihaa rv^rmlez 
Bate, from a Cavc-Depoait in Cvprus " By Dorothv M A 
Bate Communicated by Dr Henry Woodward, F R S 

Etilomolofflcal^ Soclelv, June i —Prof E B PniiUnn 
F.R S , president, in the chair — Mr E B Qreen exhibited 
lanouB insects from Cevlon, including a " carpenter bee " 
(Xylocopa fenestrata, Fab ) and a large asilid flv (Hyperechia 
xyjoca pi for mu, WIk ) which very closely mimics it , speci- 
mens of a Myretophilid fl> and locoons from which they 
emerged, showing their beautiful structure , and examples 
of a tineid moth with remarkable larval cases —Mr 
H St J Donlatiiorp« exhibited specimens of the rare 
Tachys parvulus from the New Forest - -Mr J E Oollln 
exhibited specimens of Afoc/ifonyx velufinuj, j rare 
British Culicld which he, in companv with Messrs Verrall 
and Wainwrlght had found In numbers near Beaulieu, in 
Hampshire, on May 2a — Kfr A J Ohltty exhibited an 
Ophionine Ichneumon with the pollen of an orchid firmly 
attached to the head, making the insect look as though it was 
attacked by fungus — Mr C P Bloliatt exhibited long 
scries of Angerona prunana and F^ycaena corydon show- 
ing the remarkable range of variation in both species — 
The PrMldant exhibited specimens of Paltothyreus 
farsatus, Fabr , an ant belonging to the family Poneridae 
recently received from Dr S Schonland, who mentioned 
that about eight milei west of Palapye Road Station, Cape 
Colony, he had noticed an awful stench, which, however, 
passed off after a time I( turned out afterwai^s that it 
emanated from these ants living In trees — ^The BrMltfvnt 
also exhibited a duster of the green eggs of Voneijo urheae 
fixed to the under-side of a imall leaf towards the summit 
of a nettle-stem The cryptic resemblance of the eggs to 
their environment was very remarkable He then read a 
note on the courtship and pairing of the species — Dr T. A 
Ohapman exhibited two very Interesting Erebios caught 
by the president on the Guaderrema (near Madrid, Spain) 
on July 25, iQoa, at an elevation of about 6000 feet Though 
taken together and very mpeh alike, they proved to be of 
two species^ vli E mas and £. sfygne, both males He 
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remarked that the same two species which he found last 
year in Spain associated together and closely resembled 
each other, which is not their habit in Switzerland. He 
also exhibited the ova, larval work, pups, and imagines 
of Anthomyiina, sp.. a dipteron that lays its eggs on a 
fungus, Epichloe typhina, Buk , common in June on grass 
stems He had often wondered at the curious way of life 
of chis larva, living under a rase and burrowing out on the 
surface of the fungus, making labyrinthine tracks when it 
ate the incipient spore-bearing layer — Mr H J Tumor 
exhibited several species of the lepidopterous genus 
Coleophora, and contributed notes on them — Colonel 
Charles twinhoo read a paper on tropical African 
GeometridiE in the national colleition — Mr W L. 
DIotunt communicated a paper entitled Additions to a 
Knowledge of the Family ( icadids " — The president com- 
municated a paper by Mr G h Loigh entitled " S>ne- 
pigonic Series of Papdio cenea (1902-3) and of Hy^oZimn45 
muippus (1904), together with Observations on the Life- 
history of the Former,” and exhibited speiiinens to illustrate 
the same — Mr Edward ffuundure. F RS , cominuniiated 
a paper on Hymenoptcra Atuleata from Majorca (1901) and 
Spain (1901-a) 

Zoological Society, June 7 —Dr F. DuCane Godman^ 
F K *5 , vice-president, m the chair — A 1 0111 mun Ration from 
Lieut -Colonel J Malcolm PAwcatt contained descriptions 
of ten species of butterflies, mainly from high ele\ations in 
Che north-eastern Himalayas Eight of them were new 
species or varieties — Dr A G Butlar Lontnbuted a paper 
on seasonal phases in butterflies — Captain Richard Cmw- 
ahmy read some notes on the prey of tne lion and exhibited 
some tips of porcupine quills that had been found buried 
in a lion’s fore paws, together with the skull and skin of 
the lion — Mr. h E ■•ddurd, F R S , read the following 
papers, based on observations he had made in the society’s 
prosectorium — (1) Note on an apparently abnormal posi- 
tion of the ” brephos ” within the body of a skink , (2) con- 
tributions to the knowledge of the visceral anatomy of the 
pelagic serpents Hydrus platyurus and Platyurus coluhrinus , 
and (3) on the presence of a parasternuni in the lacertilian 
genus Tiliqua, and on the poststernal ribs in that genus — 
A communication from Dr E A Qouldl contained a de- 
scription and an account of the habits of the rare rodent 
Dinomys branickii, Peters, specimens of which had recently 
been received at the Goeldi Museum, Parii — A communi- 
cation from Dr C tatunln contained a description of the 
black wild cat of Transcaucasia — A paper was read from 
Mr R Lyddhhur containing the description of a new race 
of buffalo from East Central Africa A second paper by 
Mr Lydekker contained the description of a new species 
of deer from Ichang — Dr A Smith Woodwdrdi ( R S , 
read a paper on two new labyrinihodont skulls which had 
recently been acquired by the British Museum One was 
from the Triassic sandstone of Staffordshire, and the other 
from a formation of apparently the same geological age m 
Spitsbergen 

Geological Society, Juoc 8.— Dr J E Marr, F.RS., 
president, In the chair ^The palseontological sequence in 
the Carboniferous Limestone of the Bristol area A 
VAUghan. The zonary divisions established are given in a 
table in the form m which they are finally set out The 
corals and brachiopods are chosen as zone and subzone 
fossils, and genera are selected for zone-indices and circull 
(or species-groups) for subzonal Indices To secure deflnite- 
ness photograpnic figures are introduced The relative 
acceleration of the two groups employed is not identical 
in different localities, and there is a small relative displace- 
ment of one group upon the other The stratigrapny of 
all the important sections and isolated exposures in the 
Bristol area is dealt with In each case is given a descrip- 
tion of the position at which eaih zone or subzone is ex- 
posed and of its lithology, a list of the corals and brachlo- 
pods found, and a comparison with the same horizon In 
other parts of the Bristol area The author claims that 
in the area with which he deals, his table of ranges Is 
sufficient to enable any worker to zone any exposure with 
a considerable degree of accuracy. — On a small PlesloaeUniri- 
■keleton from the White Lias of Weitbury-on^Sevem - 
W, F Bwlnnoll. The matrix of the sperimm correspodda 
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with the White Lies The temainB include more than 
twenty dornl vertebra, with spinous and transverse pro- 
cesses, lying in natural sequence. A pseudomorph of the 
spinal cord in calcite occurs also in position Hitherto only 
single vertebrae or fragmentary bones of Plesiosaurus have 
been recorded from this horizon in Britain At present, It 
has not been found possible to assign the fossil to any exist- 
ing species —The evidence for a non-sequence between the 
Keuper and Rhaetlc senes in N W Gloucestershire and 
Worcestershire L. Rlehartfaen. The section at Wamtode 
Cliff shows a transition in the "bone-bed/’ from a thin 
pyntlc stratum, crowded with fish-rcmains, to a mitaceoua 
sandstone-bed, usually devoid of such remains and about a 
foot thick This sandstone may be called the bone-bed- 
pquivalent, As the bone-bed can be traced in a single 
section laterally into a sandstone-bed devoid of those re- 
mains, the contemporaneity of the two developments is 
considered established Above the main bone-bed the de- 
posits of the Rhstic are persistent, but not below Black 
•.hales are generally present below the bone-bed in 
Worcestershire, but in places there comes in a sandstone 
between it and the " tea-green marls " It is found that 
the greatest thicknesses of the Rh^etic rocks under the 
iKine-bed cnmcide with syncLinc!), and the least thicknesses 
with anticlines Thus the earth-pressures recognised in 
later times were probably at work at the close of the 
Keuper period As the area ome lovered bv the waters of 
the Keuper sea gradually sank, the Rh.Etic ocean slowly 
encroached upon the land-surface, and successive overlaps 
of the several infra-bone-bed deposits resulted 

Ptayilcal Society, June 10 —Dr R T Glawbrook, b R S , 
president, in the chair — Prof H I OallandAr gave a 
demonstration of the projection of the indicator diagrams 
of a petrol motor The lantern-slides illustrated the work- 
ing of the motor under various conditions, and were pre- 
pared to elucidate the nature of some of the defects which 
occur in practice The motor itself was exhibited in action, 
with the indicator attached, and the actual diagrams were 
projected on the screen showing the changes of form at. 
they occur when the conditions of running are changed 
The motor employed was a Clemen t-Garrard cyclr-molor, 
with bo min bore and 70 mm stroke Ihc engine, like 
most other internal combustion engines, works on the four- 
•itroke cvcle of operations — suction, compression, explosion, 
and exhaust — and runs at speeds V 3 r)ing from aooo to 3500 
revolutions per minute — A model illustrating the propaga- 
tion of an alternating current along a telephone cable, and 
a simple theory of the same Prof J A Plwminv 
Although the mathematical theory of the propagation of 
alternating currents along lineal conductors having capacity, 
inductance, resistance, and leakage has been developed by 
many writers in great fulness, the conclusions reached hv 
(hem have not always been readily assimilated by practical 
engineers, and In some cases unsound theories have been put 
forward regarding the conditions limiting telephonic speech 
along wires The present paper contains an account of a 
model (exhibited at the meeting) which has been constructed 
b> the author for the purpose of explaining in a simple 
manner the physical meaning of the mathematical ex- 
pressions which are reached in discussing the propagation 
of alternating currents along a telephone or telegraph cable 
-;-Mr M. £ J, Qhamrir exhibited a gyroscopic collimator. 
I'he Instrument is used in connection with an ordinary 
< 9 extBnt, the observation being taken as with the sea horizon 
by bringing the image of an observed body into a Held of 
vision, in which a horizontal gratiqg of a special kind 
allows the observer to ascertain the'direcbon of the true 
horizon. 

Mniiaan Society, June 16 —Prof W A. Hcrdmsn, 
F R.S,, president. In the chair — Mr R. Brooks Ropliam 
Mnt for exhibition some calculi from the horse two of 
very large size were obtained ^osf motUm from a cart-horse 
employed In Jiaiiilng coal , a third specimen from the same 
animal, on being broken, ahowed the nucleuHto be a piece 
of coal, probably swallowed with its food. Another large 
stone was aasocUted with many smaller, from a second 
horsa— nearly one hundred in all. The specimens had been 
obtained frdm the stomach or intestinal canal of the 
animaia.— Canon F* C. tailtfs sent for exhibition a band- 
Mime mAorcecence of a ecrambllng shrub from Free^wn, 
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Sierra Leone, In habit resembling our native Clemaiis 
Vttalha It proved to be Rhynchoria calyctna, Guill and 
Perr , which 11 widely spread In tropical Africa, reaching 
Rhodesia — On variations in the arrangement of hair on the 
neck of (hr domestic horse Dr Walter Kidd. The author 
nought to test the validity of the theory that certain pheno- 
mena in the arrangement of hair in mammals are produced 
by mechanical causes Numerous observations of the 
changes from a primitive type were figured and described 
These changes, being shown to be congenital and of 
mechanical origin, were held to be instances of the inherit- 
ance of acquired rh.irfuters — An account of the Jamaica 
species of Lepanthes Dr llondl* and W PavweaCt.— On 
blaze currents of vegetable tissues Or A D Wsillari 
FRS I he author showed that these currents were 
symploniatic of the Jiving ti>.SLie, and were not shown by 
dead organisms In expenmonling upon peas (Punm 
fafivurfi) the author mentioned the need of an ess to a 
garden, in order that the material might be gathered in 
proper condition, for certain experipnces showed that garden 
produce obtained in the ordinary course from a market had 
suffered so much from bruising as to be worthless m these 
evpeiiments — On British freshwater Rhizopoda J Cuh. 
— On Che place of Lmnsus m Che hiiiCory of botany P 
Olsson Saffar 

Royal Statlalical Society, June 21 — Major P G. Cniigie, 
C B , president, in the chair — In a paper entitled " Observ- 
ations on the Production and Consumption of Meat and 
Dniry Products," Mr R«w summarised the conclusions 
of the committee of the society on both branches of their 
inquiry The results suggested that the average consump- 
tion per head in this country was, of meat lai 8 lb , of 
milk 15 gallons, of cheese loj Ib , and of butter i8( lb 
The meat included 568 lb of beef and veal, 37^ lb of 
mutton and lamb, and 36 8 lb of bacon and pork, but these 
quantities did not supply all the carnivorous demands of 
Che population, as poultry, game and rabbits, as well as 
what butchers temuMl the fifth quarter," were not in- 
cluded In Che case of milk, allowance should be made for 
Che consumpCiun of separated or skim milk, and also for 
condensed milk, neither of which was included in the 
average of 15 gallons Reference was made to previous 
estimates, and it was suggested that the home production, 
both of meat and milk, had increased in reLent years, though 
bv no means sufficiently to keep pace with the growth of 
population Some hgures representing the estimated con- 
sumption in certain European countries, m the United 
States, and in Australasia, were given, and as the result 
of the lompanson Mr Rew observed that we appear to be 
well ahead of other European nations in meat consumption, 
but appreciably behind our American cousins, and remark- 
ably less carnivorous than our Auitralasian brethren 

Dublin 

Royal Irish Academy, June 13 —Prof K. Atkinson, 
president, m the chvr — Mr George Ooffov and Mr. R 
Lloyd read a paper on Che Antrim raised beach, 

in which they discussed the question of post-Glacial 
osciUations in northern Ireland, their extent and age 
Their conclusions point to a submergence, of which the 
later part amounting to at least so feet, is earlv Neolithic 
in age, followed by on emergence of some 30 feet, which 
IB later Neolithic, Che only post-Neohthic movement being 
a slight submergence The area affected by these move- 
ments embraces northern England, eouthern Scotland, and 
northern Ireland Beyond this^ area, the Neolithic 
emergence appears to be absent 
^ P 4 HI 5 

Atadeny of ficlencaa, June 2a— M. Mascart In the chair, — 
Emanations and radiations M Barthoiot. — On stability 
of equilibrium Paul PKinlovd — On a new carbide of 
mplyMenum, MoC H MolaoAfi and K Hoffmann. 
Molybdenum resembles tungsten and chromium in forming 
nior'8 than one carbide The compound MoC described in 
the present communication Is fbfmed by heating molyb- 
d^bm, aluminium, and lamp block together in the electric 
furnace It is crystalline, harder than ouartz, is attacked 
by acids with difficulty, except nitric acid, and is not de- 
composable by water -^The inffuence of discontinuity of 
muscular work on the energy expenditure A Ohauvoow. 
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— On Ihe general theory of fundamental function! W 
■Mklolff. — On the theory of spherical function! Niels 
Nltttaon. — On the eaceptional case of M Picard and multi- 
form functions G ■•moundos. — On the construction of 
aerostats Ch RoiiArd.— On the refractive powers of dis- 
solved substances approximate laws C. OhdtidVMy. 
Crenerallsations of the experiments made by the author and 
by Dijken It is shown that there is a constant ratio 
between the molecular refractive power of substances in 
solution and the square root of the molecular weight — On 
the spectrum of calcium fluoride in the electric arc Ch 
Fabry. Most salts introduced into the electric arc give 
only the spectrum of the corresponding metal, but this iii 
not the case with the fluorides of calcium, barium, and 
strontium in this case, besides the spectrum of the metal, 
there is a brilliant band spectrum, which probably arises 
from the undecomposed fluoride All the bands can be re- 
presented by equations of the form N = B— Am^, in which 
N ts the frequency, A and B constants, and «i an integer — 
Ihe direct study of the transport of ultramicroscopic 
particles by the current A Ootton and H Mouton. Jhe 
notion of minute particles of tolloidal silver has been studied 
under Ihe microscope Under the Influence of an alter- 
nating current the particles are set in vibration, the period 
of which corresponds to Che frequency of the alternating 
I urreht — The action of a magnetic field upon the yi- and 
n^-raysi Jean ■•oquoiwi Ihe action of the n- and n,-rays 
^cipqn ipebly phosphorescent calcium sulphide is not pro- 
ducedf^hen the bundle of rays passes through a magnetic 
fieltf norTnal to the lines of force, but the action is trans- 
nutfed without alteration parallel to the field — An attempt 
of; a photographic method for studying the action of the 
n-ra>si upon phosphorescence E llothR. Owing to the 
diflirulties experienced by many experimenters in obtaining 
' definite results with a phosphorescent screen, it is obviously 
preferable to use an objective method if possible An 
lU count is given of a photographic method — Influence of 
the Lolour of luminous sources on their sensibility to the 
n-rays C Qutton. The sensibility of phosphorescent sub- 
stances varies greatly with their colour Calcium sulphide 
with vjoJet phosphorescence is the most sensitive, the 
sulphides of the alkaline earths and sulphide of zinc, which 
possess a green phosphorescence, are less sensitive, and with 
sulphides possessing an orange phosphorescence no effect 
has been observed with the n-rays — Remarks on a note 
of P Villard on the magnetokathodic rays H Pollmt. — 
On the electrostatic deviation of the magnetokathodic rajs 
Ch Fortin. — ^The continuous registration of gaseous 

icAiisation and of radio-activity by methods of loss of charge 
Charles Nordmnnn \n ele<tro(icape is connected to the 
poles of a high voltage battorv through a high resistance 
Under the influence of the ionised gas the electroscope tends 
to lose a certain quantity per second, and this is balanced 
against the quantity coming in through the resistance from 
the battery It is shown that the apparatus can be arranged 
to give the number of ions in the gas studied bv a single 
reading — On the properties of recently prepared gases 
Cug^ne Bioeh. — New researihes on the cementation of 
ordinary and special steels Ldon Quillat. — On the produc- 
tion of isomorphous mixtures of lime and lithia P 
LabMu. A mixture of the carbonates of lime and lithium 
decomposed by heat in a vacuum leaves a well crystallised 
residue of the mixed oxides, the composition of which 
depends on the temperature and duration of heating. The 
formation of mixed crystals of lime and llthia renders prob- 
able a cubiL form for the latter substance — ^The electrolytic 
separation of nickel and zinc MM Hollard and BartlAUB. 
In the presence of ammonium nitrate the nickel only is 
deposited Experimental data are given showing that the 
separation is complete — ^The alloys of magnesium with 
aluminium and antimony ' Hector F4eh«u>. — The form- 
ation of dimethyllsopropylcarblnol In the reduction of 
acetone G In addition to isopropyl alcohol and 

pinacone, the usual reduction products obtained from 
acetone by reduction with sodium, the author has been able 
to isolate the above tertiary alcohol. The yield Is small — 
Svntheses in the pen tarn ethylene senes ; the diamylene 
of pentane-diol i j-diiodo- and dlbromopentane J 
Hamannt. — ^The cendmsation of phenols And aromatic 
amines with benzylidene-aniline Charles Maifar.^OiT the 

NU. 1809, VOL. 701 


normal presence of formaldehyde in products of combustlpn 
and in smdhe ' A. Trillat. A small amount of form- 
aldehyde js always formed in all oombustloni, even of 
hydrocarbons. The author regards this as a confirmation 
of the results of A, Levy and Henrlet on the presence 
of traces of formaldehyde In atmospheric air, — ^Addition 
compounds of rosanillne salts , their dfsa0otdtj«u)i thermo- 
chemistry, and constitution . Jules BabmltfR^-^Researches 
on the azo colouring matters derived from a . 3-dinaphthol 
Emm PoBBl-laoot. — On the existence of ah oxidising- 
reducing diastase in plants, and the conditions of its action 
J E Bbaloua. — On the classification of the Anthoioa 
Louis BouIw. — P arallel adaptation of the host and parasite 
under the same conditions of existence in certain Lepido- 
ptera and their parasitic Diptera J Kunckel d'HureufalB. 
— On the early state In some palms C L Qatln. — On the 
geology of the neighbourhood of Barcelonfa, Spain Jaime 
Ainiura and Jules Burvuron. — The Coal-measures in the 
north of Africa Ed BurMu. — ^The molecular weight of 
glycogen Madame Z Oatln-OruBuwaka. The lowering 
of the melting point observed by Sabanejew for glycogen 
wais due to the presence of impurities, since determinations 
on the purified substance give a scarcely appreciable lower- 
ing The molecular weight of glycogen from these deter- 
minations cannot be lower than 140,000 — Studies on the 
action of maltase Constancy of the ferment influence of 
the products of the reaction Mdlle Ch Fhllooho. — 
Contribution to the study of the formation and elimination 
of urea in man H. Labb4 and M MoroholBiM. — On the 
action of blood rendered hepatotoxic by intraperitoneal in- 
jections of the nucleoproteids of the liver H Biurry and 
Andr£ Mayor. — On the progressive ripening of cheese 
M Lindat and Louis AmmAnn. — Oceanography of the 
region of the Azores M TKoulot. 
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TH£ HkRRmAV ALASKA EXPEDITION. 
Ataifea. VoL iil. — GUcien and Glaciation. By 
G K, Gilbert. Pp. 231; 18 plates and 106 text 
fixtures. Vol, iv.^Geolofrv and Palaeontology. By 
B Ki Emerson, C. Palache, W. H. DaLL, E. O 
Ulrich and F H. Knowlton Pp 173 ; 32 plates and 
18 teat figures. (New York * Doubleday, Page and 
Co, 1904.) 

I F is now nearly two years since we noticed in our 
pages (Nature, vol Ixvi p. 176) the two hand- 
some volumes which were the first-fruits of the scien- 
tific holiday cruise in Alaska carried out in the summer 
of 1S99 by a party of competent observers through the 
liberality of Mr E H. Harriman Two further 
volumes of the series are now before us, one recording 
the observations made on glaciers and glaciation 
during the expedition, and the other dealing with the 
geology and palaeontology of the places visited 
Though necessarily of more restricted interest than the 
two first volumes, which dealt with general and varied 
topics, these books are scarcely one whit behind their 
predecessors as specimens of the printer’s art, except 
in the matter of coloured plates Profusely illustrated, 
well printed on good paper, and tastefully bound, it is 
evident that no expense has been spared m their pro- 
duction, and rarely do we find technical writings be- 
decked in such garb, The toned plates are beautifully 
reproduced, but the line drawings from photographs, 
which constitute most of the text figures, appear to 
have suffered to a certain extent from the very 
excellence of the paper, and would probably have shown 
to better advantage on the heavy smooth-surfaced pro^ 
duct that we growl over so often in American books 
Neither volume is monographic for its subject, but 
while giving many references to previous literature and 
to data accumulated by foregoing explorers, deals 
mainly with the direct results of the expedition. In 
fact, the books are essentially a series of " papers ” on 
the geology of Alaska, and the subject-matter is 
treated accordingly 

The first of these volumes (vol. 111. of the series) 
consists of observations on the glaciers visited by the 
party, and on the general glacial phenomena of the 
region, Mr. G. K. Gilbert acbng as recorder in this 
subject. In his lucid descriptions of Che existing 
glaciers and in his able discussion of some of the 
problems connected with their past history, Mr. Gilbert 
presents much that is of extreme interest to the 
glaciallst, though the opportunities for personal study 
were mainly confined to die lower ends of glaciers that 
reach nearly or quite to tidkl waters In all cases, 
care is taken to give details and illustrations from dated 
photographs, so that future observers wil^ be enabled 
to determine the movement of the ice-fronC. In 
many instances, past records were in existence which 
permit the modem changes in the length of the Ice- 
nvers to ba discussed. Curious discrepancies between 
the conditlona in different parts of the country are 
recognised, for 'while some gladers are In rapid re- 
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treat — e g. the Muir, which when visited In 1899 was 
more than a mile and a half shorter than it was nine- 
teen years previously — others had recently advanced. 

‘’ The most conspicuous fact brought out by the com- 
parison of local histones is that they are dissimilar. 
Nevertheless, there_ are limited resemblances. The 
Glacier Bay and Disenchantment Bay histories agree 
in includii^ a great retreat, occupying more than a 
century The Port Wells and Grewingk histories 
agree in a moderate retreat occupying something less 
than a century The La Perouse and Columbia 
histones agree m a present condition of maximum 
glaciation probably preceded by an important mini- 
mum " (p 104) 

The possible cause of these variations is discussed j 
and although no definite conclusion is reached, it is 
** that the combination of a climatic change 
of a general character with local conditions of a vaned 
character, may result in local glacier variations which 
are not only unequal but opposite ’’ (p 109) 

The Columbia and La Perouse glaciers in their 
recent advance have invaded a mature forest-growth 
which had established itself near their margins Most 
instructive to the glacial geologist are the illustration^ 
and descriptions of the “ push-moraines ” of bouldery 
till full of crushed trees — ^in one case not oniy tree 
trunks and branches but folds of peaty soil " (p 77^— 
which, by a slight recent retreat of the ice, are left 
open to investigation along the devastated fringe of 
the forest In looking at these pictures one might 
imagine that some gigantic wild boar had been uproot- 
ing the ground Noteworthy, too, are the stream-built 
waste plains ” of coarse gravel which overspread the 
valley-floor in cases where the glacier does not reach 
quite to the sea, as described and illustrated in the in- 
stances of Hidden Glacier (p 53) and) Grewingk Glacier 
(P 94)- 

It is mentioned that in 1899, ^^^cr the visit of 

the expedition. Glacier Bay was choked up with floabng 
ice, apparently due to the disintegration of the tidal ice- 
fronts by an earthquake shock. And since then, until 
the time of writing, it hadi been impossible for steamers 
to approach within several miles of the Muir Glacier 
The effect oE ice- falls from the ends of tidal glaciers 
was observed to produce waves sufficient to erode the 
coast in places where wind- waves could not form , and 
it IS suggested by Mr Gilbert that we may thus explain 
the clear outlining of the shores of some glacial lakes 
the area of which seems to have been insufficient to pro- 
duce important wind-waves. 

In dealing with the Pleistocene glaciation (chapter 
li ), Mr Gilbert discusses the origin of the " han^ng 
valleys ” so abundant in this region, and accepts the 
view that the discordance of level between the trunk 
and tributary valley is in most cases due to the deeper 
glacial excavation of the main trough 

It [the hanging valley] is a conspicuous earmark 
of the former presence of glaciers, and it helps to a 
conception of the magnitude of Pleistocene glacial 
erosion ” (p 115). 

* The grounds on which this assumption is based are 
fully stated and illustrated. Great stress is laid upon 

L 
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Hie excavating^ action of ice by the process of " pluck- 
ing/* in which ''blocks of bed-rock, being partly 
Burrounded by the ice, are forced from their bearings 
and rolled or slidden forward " (p 303) Evidences 
of marine submergence reaching up to at least 50D 
feet above present sea-level are described (p 168), and 
It IS surmised that local uplift may have taken place 
in the neighbourhood of the high mountains at a period 
later than the chief Pleistocene glaciation (p, 173) 

The observations, admittedly scanty, on the roasts 
of Bering Sea, though indicating local glaciers of con- 
siderable magnitude, “ seemed inconsistent with the 
theory of a continental glacier in the Bering Sea 
region " (p 192) 

The chapter (111 ) on " General Considerations as to 
Glaciers *’ formulates the elementary comparison be- 
tween rivers of ice and rivers of water in the manner 
which American geologists have made customary It 
contains also, among other suggestive matter, a 
novel discussion as to the effect of water in buoy- 
ing up the'^ends of "tidal glaciers ” when not deep 
enough to float them The conclusion is reached 
" that there is no important difference, as respects 
pressure on the rock bed, between a glacier resting 
on the hind and one which is partly bathed by the 
waters of a fiord (p 216), with' the further significant 
deduction that the depth to which glacial troughs have 
been eveavated is not demonstrative of a relatively 
low base-level at the time of their excavation (p 217) 

We have scanty space for the notice of the second 
ot the volumes before us (vol iv of the senes), which, 
however, is for the most part severely specialised It 
consists of more or less independent contributions by 
several authors 

Prof B K Emerson gives a general account of the 
geology of the places visited, with petrographicnl notes 
by Dr C Palache The rocks described are mostly 
much altered by dynamic and thermal metamorphism, 
so that their age is often doubtful They include old- 
looking gneiss, possibly pre-Cambnan , Carboniferous; 
Triassic or early Jurassic (" the Vancouver Senes ”); 
radiolarian chert perhaps Jurassic or early Cre- 
taceous ; and newer v^olcanic rocks 

Dr C Palache contributes some notes on the geology 
of the famous Alaska-Treadwell Mine of Douglas 
Island , a list of the minerals collected by the expedi- 
tion , and a paper on the rocUs of the neighbourhood 
of Chichagof Cove, in the Alaskan peninsula, where 
beds containing abundant fossils of Lower Eocene age 
were discovered, a period not previously recognised in 
Alaska These fossils, which Include our familiar 
Venertcafdia plamcosta, are described and figured in a 
separate paper by Dr. W H Dali, who also describes 
some Pleistocene shells from Douglas Island 

Mr E O Ulrich deals with the fossils of the 
Yakutat formation, which consist mainly of very 
curious casts, supposed to be fucoidal A large num- 
ber of these markings are named, described and 
figured, the beds containing them being assigned, on 
somewhat slender evidence, to early Jurassic, probably 
Liassic, times 

A collection of fossil plants of Upper Eocene age 
from Kukak Bay, on the Alaskan peninsula, forms the 
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subject of the contnbution by Mr. F H Knowlton* 
with which the volume closes Of the twenty-aU 
forms represented m this collection, nine are described 
as new to science G W. L. 


JOSF^PH PRIESTLEY. 

Memoirs of Dr Joseph Priestley Written by himself 
(to the Ye^r 1795), with a Continuation to the Time 
of his Decease by his Son, Joseph Priestley Re- 
printed from the Edition of 1809 Centenary 
Edition Pp 132 (London H. R Allenson, 1904,) 
Price 3J net 

HE story of the origin and history of this little 
book may be told in a few words The greater 
portion was composed by the subj*ect of it in the year 
1787, when at Birmingham as minister of the New 
Meeting Priestley’s tenure of this office was rudely 
interrupted by the shameful and disastrous riots of 
Julv, 1791, when bis house and laboratory, and much 
of his apparatus and library, were destroyed by the 
mob Although many of his books and papers were 
burnt or otherwise made away with, the autobiography 
escaped destruction, and was ultimately recovered 
Some years afterwards, whilst at Northumberland, in 
Pennsylvania, whither he removed in 1794, he resumed 
the story of his life, bringing it down to March, 1795 r 
when he had completed the sixty-second year of his 
age Although he lived nine years more, for the most 
part in fairly good health, it w^ould appear that he 
added nothing to his account of himself, and it was 
left to his eldest son to continue his biography to the 
time of his death, and to see the work through the 
press The first edition of the " Memoirs " was pub- 
lished by Johnson, of St Paul's Churchyard, a staunch 
friend of Priestley’s, by whom, indeed, the greater 
number of his works— educational, theological, and 
scientific — were issued It was reprinted in 1833, on 
the occasion of the centenary of his birth, and it is 
again reprinted in commemoration of the centenary of 
his death 

The present edition differs from its predecessors in 
several particulars It is not quite so sumptuously 
printed as that of 1806 It resembles the edition of 
1833 in containing illustrations In the book before 
us, however, these are more numerous and more 
interesting, from the circumstance that the reader is 
enabled to sec m some measure what manner of man 
physically Priestley was at various periods of his 
career Unfortunately the illustrations hardly do 
justice to the originals, and as process reproductions 
leave much to be desired. The frontispiece is taken 
from a copy of Opie's well known portrait, now, we 
believe, in the Manchester College, Oxford. The 
second portrait is a poor and partial reproduction of 
Fuseli’s picture, painted for Johnson, the publisher^ 
and one of the very few portraiits which that painter 
made directly from a sitter. The original work was 
a full-length figure, and is interesting as showing 
Pnestlcy at the period of his greatest scientific activity. 
It is interesting, too, as affording material for the 
statue by Stephens in the Oxford Museum, of which 
we have a picture in the book The third portrait is 
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by. ArUudi a painter larg'ely employed by the Non-, 
conformists of his day, and represents PnesUey as he 
appeared at the time 6f his leavin|r 'England for 
Amenta. The last portrait is by an Amenc^n artist, 
SteWart, and shows Priestley without his wig, and in 
the costume be adopted at Northumberland tVe have 
in addition a reproduction of Williamson’s statue 
erected in Birminghanl, and unveiled by Huxley in 
1874 on the occasion of the centenary of the discovery 
of oxygen (vastly, there is a copy of Drury's fine 
statue which I^eds owes to the munificence and public 
spirit of Colonel Harding 

The Rev Mr. Freeston, who is responsible for the 
issue of the present edition, is, no doubt, a great 
admirer of Priestley as one of the chief apostles of Non- 
LonforiTiity, as the sturdy champion of Unitananism 
and ihe resolute defender of free inquiry and liberal 
thought, and this circumstance may account for the 
fact that, in his selection of the illustrations, the scien- 
tific Side of Priestley .'ictivUv receives practically no 
recognition Or laylor, of Nor^\ich, who became 
head of the Warrington Academy, was no doubt an 
eminent divine, but his connection with Priestley was 
of the Silcndcrest Dr Andrew Ivippis was of some 
assistance to him at times, especially in the earlier 
period of his career Dr Pnee, whom he succeeded 
at Hackney, and the Rev Mr Theophilus Lindsey 
wprf almost life-long friends, and no doubt exercised 
considerable inlluence on his fortunes But so did 
Josiah Wedgwood, James Watt, whose association 
with Priestley gave rise to the famous Water Contro- 
versy, Matthew Boulton, Keir, Withering, and other 
members of the celebrated Lunar Society There can 
be little doubt that Priestley’s career as a natural philo- 
sopher, and, indeed, as a political writer and reformer, 
w'as largely the result of his connection with Franklin, 
for whom he had the greatest admiration and affection, 
.ind to whom considerable reference is made in the 
“ Memoirs ” Lord Shelburne, too, with whom 
Priestley spent some of the most fruitful years of his 
busy life, afforded him, in ample measure, time, 
money and opportunity for the prosecution of his work 
on pneumatic chemistry, and thereby contributed to 
lay the foundiation upon which his fame largely rests 
But although portraits of these persons are at least 
as ac-cessible as those of the worthy Nonconformist 
divines mentioned above, and should, in all fitness, 
appear in any edition of Priestley's " Memoirs " in 
which portraits of his friends and co-workers are made 
a distinctive feature, they are conspicuous by their 
absence 

The reproduction of the view of Priestley's birthf 
place at Fieldhead, near BirstalJ, presumably made 
from Mr Buckton’s photograph, interesting and 
plctonally unobjectionable, but that of the Nantwich 
Meeting House, where Priestley officiated for about 
three years, is simply hideous The only thing that 
can be said in its favour is that it is at least as men- 
torlous as the architectural character of the building 
it seeks to depict. Nor is the view of the Otd Acadpmy 
at WaiTuigion much better Priestley Was, no doubt, 
familiar the oid building on the banks of the 
Mersey, although his connection with it was as Slender 
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as his association With its first head, Dr John Taylor 
Most of Priestley’s life as a tutor at Warrington was 
spent in the New Ac^^ademy^ situated some distance 
from the building representedp and which, by the way, 
the author of the “ History and Present State of 
Electricity ” and of the “ Essay on the First Principles, 
of Government, and on the Nature of Political, Civif 
and Religious Liberty " would certainly not have re- 
cognised as here shown, mainly by reason of the im- 
posing statue of the stalwart Cromwell and the large 
incandescent electric lamp which bulks so largely in 
the foreground The fact is, the view represents the 
Old Academy as it exists to-day as the home of the 
Warrington Society, to the praiseworthy zeal and 
public spirit of which the old house has been rescued 
from the oblivion which was overtaking it 

We h.ave no inclination to be hypercritical, but it is 
surely desirable that in the rc-publication of a work 
which in Its way may be reckoned as one of the classics 
of scientific biography, and is now brought out 
to commemorate the centenaiy of thO death of itfi 
illustrious author, some effort should have been made 
to make the appearance of the book more worthy of 
Its subject and of the occasion which has led to its. 
ro-issue T E Thorpr 

4 LADV ENTOMOLOGIST 
Eleanor Ormetod, l.L D , Economic Entomologist 
Autobiography and Correspondence Edited by 
Prof Robert W.illacc, Professor of Agriculture and 
Rui.il Economy in the University of Edinburgh 
With portraits and illustrations Pp \x + 348p 
plntis XXX, text illusti atioii!] 76 (London Murray, 
1004) Puce net 

T he name of Eleanor Anne Ormerod will long be- 
remembered for her unflagging industry and 
long-con tinucd devotion to practical entomology, not 
surpassed in their own lines of research by Caroline 
Hcrschel and Mary Somerville, with whom she may 
most fittingly be compared There can be no more fit- 
ting opportunity than the present to recall her services 
both to science and the world at large, when the 
Linnean Society (formerly so exclusive that ladies who 
contributed papers were not even admitted to be pre- 
sent when they were read) has just thrown open its 
full membership to women The Entomological 
Society was never so exclusive; and at one time Miss 
E A Ormerod was one of the most regular attendants 
at the meeting's, sometiilies accompanied by her sister 
and fellow- worker, Georgiana E Ormerod, and more 
rarely by some other lady friend. 

By far the most interesting portion of this volume is. 
the autobiography (occupying chapters 1 11 , iv -x.) 
Next in importance are chapter in , by Miss Diana 
Latham, referring to Miss Ormerod’s early life, and 
chapter xi. by the editor completing (all too briefly) the 
biographical sketch of Miss Ormerod 's life A very 
full account is given of her family, surroundings and 
education, with reminiscences of coaching days, the 
Chartist rising, and other matters which look like 
ancient history now, besides occasional geological and 
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archeological notes. Miss E. A. Ormerod wat the 
youngest of a family of ten chlldreni and was bom on 
May lip iSflS, and she died after a long Illness on July 
19, 190I1 after a busy and useful life, as happy, we may 
well believe, as that of Miss North or Miss Cobbe 

Natural history runs in families, and besides the two 
sisters, Eleanor and Georglana, one of the brothers, 
Dr. E, L. Ormerod. has also left a worthy entomo- 
logical record behind him in his valuable work on 
** British Social Wasps ” 

Among Miss Ormerod's accomplishments was a 
knowledge of Russian It would have been interesting 
if we had been told how she came to study a language 
still so little known in England 

Miss Ormerod does not appear to have specially in- 
terested herself in entomology until 1852, and it was 
not until 1877 that she commenced the great series of 
reports of observations on injunous insects, the twenty- 
fourth and last of which was only issued in 1900, the 
year before her deaths so that she may be said to have 
died In harness, though towards the end she found her- 
self compelled by failing health gradually to decrease 
her entomological activities in other directions also 
The most pleasing portraU of her in the book (taken 
from the oil painting in the University Court Room, 
Edinburgh) represents her in her University costume 
aa the first woman hon graduate of the University of 
Edinburgh, an honour as much to the University as to 
herself, and more gratifying to her than any other 
acknowledgment of her entomological work could have 
been The title was conferred upon her on Apnl 14, 
1900 Her sister Georgian a predeceased her in 1896. 

At the time when Miss Ormerod commenced her 
work in agncultural entomology much had been done 
by Westwood and Curtis to pave the way, but the few 
books on the subject were either costly or little known, 
and no popular interest was felt in the matter 

Miss Ormerod!, however, by her reports, books and 
lectures, revolutionised all this, and effected a work 
equivalent to that of Riley in America, and the im- 
portance of agricultural entomology is now universally 
recognised, from the Government to the School Board, 
She was also a good practical meteorologist, and 
a fellow of the Royal Meteorological Society 

But it IS much to be regretted that Miss Ormerod did 
flot live to complete her autobiography on her own 
lines, and we cannot congratulate the editor on the 
manner in which he has performed his task As he 
states In the preface, " Had the book been produced on 
the original plan, it was proposed to name it, 
' Recollections of Changing Times.' It would have 
dealt with a number of subjects of general interest, such 
as the history of the Post Office, early records of floods 
and earthquakes, as well as newspapers of early date. 
The introduction of Mtaa Ormerod’s letters to a few of 
her leading correspondents was made neoesoary by the 
lack of other suitable material The present volume is 
still mainly the product of Miss Ormerod's pen, but 
with few eaceptions general subjects have been elimi- 
nated, and it forms much more a record of her works 
and ways than it would have done had she been spared 
to complete iL*' 
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Surely at the present day specialism is so great, 
though so unavoidable, an evil, that the wilful 
elimination of everything but entomology from the 
chapters not actually written and edited by Mlse 
Ormerod herself is equally unfair to herself and to her 
admirers. Had her correspondence been utilised with 
her reports to compile an abstract of entomological 
observations supplementary to those contained In her 
more permanent manuals the work might have been 
made a more worthy memorial of her; but instead of 
this two- thirds, at least, of the volume is composed of 
letters to various entomological correspondents with- 
out any sort of order or classiflcation except by corre- 
spondents' names, and consists of disjointed observa- 
tions on insects, and references to matters like the 
exchange of publications, of no real permanent 
interest or consequence, even to entomologists Half- 
a-dozen letters selected to show Miss Ormerod’s 
epistolary style would have been amply sufficient. The 
only interesting portions of this section of the work 
(except the few letters addressed, chiefly to the editor, 
on personal matters like the Edinburgh degree) are 
the numerous illustrations of insects reproduced from 
Miss Ormerod's reports, &c 
The early part of the work and the illustrations render 
the book useful and interesting; of the latter part we 
can only say that it is one of the most glaring in- 
stances we have ever seen (and we have seen 
sufficiently bad ones before) of how not to edit a 
biography. 


SOCIAL C 0 NDIT 1014 OF ANTHRACITE 
MINERS, 

Anthracite Coal Cotnmuntttes By Peter Roberta, 
Ph D. Pp xm+387, (New York The Macmillan 
Company, London Macmillan and Co , Ltd., 1904.) 
Price 15J. net 

great stnke of 1902, which cost 20,000,000!. and 
^ led to the intervention of the President of the 
United States, induced Dr Roberts to make an exhaus- 
tive study of the 630,000 persons deriving subsistence 
from the production of the anthracite collieries of Penn- 
sylvania, and his book should be studied by all interested 
in the evolution of industrial society The coalfields 
are situated in the north-eastern portion of Pennsyl- 
vania, and consist of scattered deposits of anthracite 
covering an area of 480 square miles. The mining 
population represents some twenty-six different races, 
one-half being Slavs Anthracite mining is about 
eighty years old 

In the first fifty years of the development of the in- 
dustry the United Kingdom and Germany furnished the 
labour required. During the past twenty-five years the 
Slav nations have done so. Immigration into the coal- 
fields has now virtually ceased The present population 
is amply sufficient to furnish the necessary labour for 
the maziinum tonnage that the coUieriea can produce. 
Conditions in the industry are not such as to attract 
labour of a' high grade, and the high birth-rate of the 
Slav population will more than supply the labour needed 
in an Industry that will neoessarily soon be declining. 
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The characteristics of the Slav population are de- 
picted by the author in lurid colours The Slavs are, he 
asserts, clumsy, ignorant, drunken, aupersbtious, un- 
clean and brutal. At the same time the Slav nature is 
good material to work upon As the Slav comes in 
contact with Anglo-Saxons and learns their ways, his 
wants are increased and his tastes refined. The un- 
savoury details of squalor and vice among the Slav 
miners are certainly not understated by the author, who 
has naturally no S3rmpathy with the ideas and aspir- 
ations of a people who, by adhering to their language 
and customs, remain unassimilated after years of resi- 
dence in the United States Similar statements are 
often made regarding the Slav immigrants in the coal- 
fields of Scotland and of Westphalia Probably the 
Slav colliers of Pennyslvania are not more debased than 
the mining populations of many of the European coal- 
fields If they are, the responsibility must rest largely 
with the coalowners, who provide habitations where 
self-respect and decency are unattainable luxuries 

The author’s gloomy views regarding the social con- 
dition of the anthracite communities cannot be accepted 
without reserve They are certainly not in accord with 
the views of the Anthracite Coal Strike Commission, 
who found that the social conditions obtaining in the 
communities made up largely of coalworkers were good, 
and that the number and character of the schools 
accessible in all these communities were fully up to the 
American standard The number of churches in pro- 
portion to the population was rather above the average, 
and the opportunities generally for instruction appeared 
to be adequate 

The work is illustrated by twenty-eight half-tone 
plates, most of which are excellent, and there is a long 
bibliography of works consulted The quotations m 
French, being printed without accents, are difficult for 
the ordinary reader to understand, and in one quotation, 
“ Ellis il font diaque nuit,” it is not apparent what lan- 
guage IS used. B H B 


0\]R BOOK SHELF 

Elements of Water Bacteriology By Samuel Cate 
Prescott and Charles-Edward Amory Winslow Pp 
x+ 162. (New York John Wiley and Sons , London 
Chapman and Hall, Ltd ) Price 5s 6d net 
This little volume is practical in its conception, and is 
concise in treatment It, of course, presupposes a 
sound knowledge of general bacteriological methods, 
but the authors have undoubtedly produced a manual 
for laboratory use which will be of value to all intel- 
ligently engaged in the examination of water It is 
up to date in the various methods jlescnbed, and thirty 
pages are devoted to a careful index of the contents, a 
list of meihoirs referred to in the text, and the names of 
authors. Perhaps the most interesting feature m the 
book is the *' change in front," so to speak, which it in- 
dicates some water-bactenologists are making in re- 
gard to the relative importance of the presence of 
typhoid and colon bacilli respectively in water. A 
thu^ of the letterpress is devoted to the'^Bociflur coH 
communis, its detection and its significance in water, 
whilst the typhoid bacillus, so long the hiU noire of 
sanitarians, is disposed of in a few pages. The atti- 
tude of, at any rate, American authonties is effecdvely 
Buiniiied up in the following paragraph . — 

*' On the whole it seems mat since a positive result is 
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always open to serious doubt, and a negative result 
signifies nothing, the search for the typhoid bacillus 
Itself, however desirable theoretically, cannot be re- 
garded at present as generally profitable." 

So, because the typhoid bacillus is difficult to find and 
the detection of specific organisms is being clamoured 
for in the estimation of the bacterial quality of a water, 
refuge is taken in the more easily discoverable and well- 
nigh ubiquitous colon bacillus, or its allied forms. 

It will be interesting to watch the progress of opinion 
on this colon-standard of water-purity in the light 
which it IS hoped further researches may be able to 
throw on the detection and significance of specific bac- 
teria in water 

The Chemistry of Coke By W Garrick Anderson, 
M A , D Sc Second edition (Glasgow and Edin- 
burgh Hodge and Co . 1904 ) Price $5 net 
This little volume, which has reached its second edition, 
contains much practical information about the 
chemistry and chemical analysis of coal and coke 
which should be useful to scientific makers of coke 
But apart from its practical side, the book would 
justify its publication it it served the single purpose of 
showing how scientific method may be ^plied to the 
problems of a relatively simple industry That different 
coals of the same competition, or isomeric coals, as 
the author calls them, behave quite differently on 
coking IS well known This must, of course, arise 
from the presence of different chemical constituents 
Perhaps it would have been wiser to remain content 
with the statement (p 64) that " so long as the com- 
position of coal 15 unknown the peculiar internal re- 
actions of coking will assuredly remain shrouded in 
obscurity " than to hazard the suggestion (p 60) that 
" in coking, side-chains as well as the central part or 
radicle reacts 

The absence of any reference to the relation of com- 
position to by-products seems a curious omission when, 
as the author himself says, '* the manufacture of coke 
without recovery of by-products is to-day^ frequently 
regarded as scarcely any longer a payable industry " 
The writer would like to offer the suggestion that a 
careful microscopic examination of coal, which has 
been found so useful in other directions, might lead to 
interesting information both as to coking qualities as 
well as> the nature of the by-products of different varie- 
ties of coal Perhaps this method of investigation has 
already been tried and found wanting. J B C 
Praktischer Leitfaden der Gewichtsandlyset Zweite 
AuJlage By Paul Jannasch Pp xvi + 4Sa 
(Leipzig Veit and Co ) Price 8 marks ^ 

A SECOND edition of Prof, Janriasch's well known book 
treating of gravimetric analysis has now appeared, 
and contains considerable additions of new matter It 
is obvious, even from the most cursory examination, 
that the book differs from moat of its class in that it 
IS in no sense a compilation of old and often obsolete 
methods 

Prof Jannasch is well known as the author of many 
new methods m analytical chemistry, and the results 
of his own work and that of his pupils have been made 
great use of in preparing the present volume 
The contents of the book are divided into nine 
sections, each of which deals with analyses of a par- 
ticular type, thus, starting from the determination of 
the constituents of simple salts in the first, the second 
treats of the analysis 01 simple alloys, whilst the third, 
fourth, and fifth sections fleal with the quantitative 
separation of the various metals one from another 
By far the greater number of the processes recom- 
mended for these separations are those with which 
the author's name is connected, involving the use of 
hydrogen peroxide, hydroxy la mine, and hydrazine. 
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The sixth and seventh sections contain instructions for 
mineral analysis, and one is struck by the very com- 
plete account given of methods by ^hich the decom- 
position of the mineral is effected by heating in a 
current of gas, e.g oxygen, hydro^lorlc acid, or 
bromine The eighth section is taken up with silicate 
analysis, whilst the concluding section fives an account 
of the estimation and separation of the nalogens and of 
many other analyses which do not naturally find a 
place in the earlier portions of the work 

Although it is clear that the author has taken great 
pains m the preparation of his book, it may be 
questioned as to wtiether the selection of exercises has 
been uniformly judicious, and as to whether the 
author's own processes do not otcupy a too prominent 
position, so leading to the exclusion of standard 
methods of analysis with which every student should 
be familiar. For example, the author's process for the 
sepatation of manganese and zinc by means of 
hydrogen peroxide in alkaline solution, although found 
unsatisfactory by other investigators, is fully described 
Co the practical exclusion of the more usual method 
The same criticism applies to the larger proportion 
of the other hydrogen peroxide separations ” which 
here figure so largely Again, in the section dealing 
with silicate analysis, the author's methods of decom- 
position, especially the one employing bone anhydride, 
are given at great length, whilst the ordinary method 
of alkali-carbonate fusion, which is constantly em- 
ployed both in technical and scientific analyses, is given 
in a not very happily modified form, and in a sub- 
ordinate position 

Although the book presents very many excellent 
features, and should, when used in conjunction with 
other works, be of great value, it is hardly considered 
likely that a student who derives his information solely 
from this source would possess a competent knowledge 
of the general methods of analytical chemistry 

HDD 

Practical Slide Making By G T Hams, F R P S 
Pp 134 (London lime and Sons, Ltd , 1904 ) 
Price ij net 

Nearly every photographer at some time or another 
1 makes his own lantern slides, and so numerous are the 
Methods available, and so varied are the results that 
can be obtained, that another handbook on the subject 
IS very welcome In these pages the author success- 
fully attempts to supply trustworthy information on 
the subject in a concise form, describing the best 
known methods for obtaining these transparencies 
He lays stress on the great efficiency of some of the 
older processes, and with the hope that they may be 
revived he includes them in this ^ok The first two 
chapters deal with the apparatus for exposing the plate, 
and the remainder treat of the development by the 
several methods described, and of the various other 
manipulations required before the slide can be con- 
sidered properly finished No pains seem to have been 
spared to obtain accuracy in the formula and to render 
clear the methods of procedure, so that the book forms 
a trustworthy guide 

Botany Rambles Parti], In the Summer. By Ella 
Thomson Pp 130 (London Horace Marshall 
and Son, 1904 ) Pnee is 

The young learners for whom this little book is Intended 
are urged persistently to see for themselves, by exam- 
ining plants, that what is told them in the lessons is 
true They are instructed in simple language how to 
set about this work of verification and are urged to 
make use of their own eyes to find out additionEU facts 
for themselves. It is evident that the writer under- 
stands children and knows hov^ to arrest their Interested 
attention. 
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LETTLRS TO THE EDllUR. 

The Editor doee not hold himsil/ responxibU for opinion^ 
expressed by his correspondents Neither can he undertake 
to retum, or to correspond with the writers of, rejected 
manuscripts intended for lAu or qny oilier part 6 f Nature. 
No notice (i taken of anonymous communications j 

The Exrmdio Spectrum 

From a private communication from Mr. Baxendall, I 
learn that he has noticed the following correspondences 
between the spectrum of the emanation from radium 
(exradio) and the spectra of “ bright line stars " (Campbell, 
/lit and Ast Phys , vol xiii p 468) — 


" JCxradlo ’ 

Bright Line Stars 
(L-ampbell) 

StoS 

5813. 

5595 

5593 

4690 

4688 

4650 

4654 

4630 

4633 


With the exception of 5593*^, these stellar lines are aH 
strong and characteristic Another of the exradio lines, 
5137, may correspond with 5135 

I am very ignorant of stellar spectra, and send this note 
nierely to direct attention to a possible correspondence 
University College William Ramsay 

The Occurrence of Radium with Uranium 

A LITTLE time back, Mr B B Boltwood published in this 
Journal (May ah, p 80) a preliminary notice of an investi- 

f ation of the ratio of uranium to radium in various minerals 
have for some time been engaged in a similar investi- 
gation, which, though the results are not yet matured, 
seems to be leading to the conclusion that this ratio is 
constant, as in Mr Boltwood 's experiments An interest- 
ing case Is the mineral torbernite, or copper uranite This 
mineral forms transparent green tetragonal crystals the 
composition of which is accurately represented by the 
formula CuO aUO, P,Og 8H3O The substance dissolves 
easily in sulphuric acid, forming a perfectly clear green 
solution This solution, when boiled, gives the radium 
emanation, and the quantity of emanation produced In one 
day IS about the same as that yielded by the same weight 
of Joachimsthal pitchblende The percentage of uranium is 
also about the same If the radium in this mineral has 
been produced since the formation of the mineral (and the 
recent quantitative experiments of Sir W Ramsay and Mr 
Soddy on the absolute rate of production of the emanation 
seem to make that certain), there is practically no choice 
as to what the parent substance should be Uranium Is 
the only candidate The great complexity of most of the 
radio-active minerals may make it difficult to obtain con- 
clusive evidence by studying them But here there seems 
to be no alternative but to conclude that uranium is the 
parent R J Strutt 

ResIdURl Affinity 

Sir Oliver Lodge’s highly suggestive letter (June 23, 
p 176) will be welcome to the many chemists who have 
been endeavouring to interpret chemical phenomena in 
terms of the electronic theory of the physicist The pro- 
position chat the " Faraday tube ” may be subdivided 
would appear to be capable of being widely applied in con- 
nection with many of the most interesting phenomena of 
chemistry. Thus not only would the existence of water of 
crystallisation and the formation of so-called molecular 
compounds be thereby brought into line with the more 
typical manifestations of valency, as pointed out in Sir 
Oliver's letter, but it would appear that it may possibly 
enable the hitherto conflicting hydrate and dissociation 
theories of solution to bo harmonised Thus in the case 
of an electrolyte such as sodium chloride, we should in the 
dry state regard the sodium atom united to the chlorine 
atom by means of a Faraday tube or bundle, as it may 
more appropriately be designated, the union leading to the 
great stability of the compound as auch On the addition 
of water, however, some of the constituent fibres or strands 
of the bundle become deflected in such a way that the sodium 
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and chlorine atoms become respectivelv combined with 
water With suRiclent water present the original union 
between the sodium and chlorine atoms will bepome entirel} 
§evered| the Faraday bundle starting with its positive 
extremity on the sodium atom will terminate at its negative 
end by iheans of a plurality of strands on a number of 
water moleeulesj and similarly the Faraday bundle eman- 
ating by Its negative extremity from the chlorine atom will 
terminate at its positive end in a plurality of strands also 
on a number of water molecules In such a solution wc 
should thus have independence of the sodium and chlorine 
atoms, or the phenomenon of ionisation In such a solu- 
tion, moreover, the union between sodium and chlorine 
would be entirely abolished through, the complete diversion 
of the strands of the Faraday bundle formerly uniting them, 
whilst the union between the oxygen and hydrogen of the 
water molecules would be bur slightly weakened owing to 
only a small fraction of the total number of strands in the 
bundles unitmg the oxygen and hydrogen in each molecule 
being diverted by the sodium and the chlorine Ihe 
dissociation into its ions of an electrolyte on solution in 
water would thus be the consequence of the antecedent 
hydration of the ions 

Some of the colour changes attending the attachment of 
water of crystallisation may be interpreted in the same 
way Ihus anhydrous copper sulphate is colourless, whilst 
the crystallised salt containing five molecules of water is 
blue ihe direct union of the copper atom by means of two 
Faraday bundles with the SO^-group leads to the produc- 
tion of a colourless compound, whilst by the diversion of 
the strands of these bundles, through the attachment of 
hve molecules of water, the copper atom and the SO^-group 
become severed, and the blue colour characteristic of the 
copper ion makes its appearance 

According to this view solution should always be attended 
by the weakening of the union between at least one pair 
of bonds 111 the molecule of the solute owing to the 
diversion of at any rate some strands of the bundle or 
bundles, and such loosening 11 betrayed in the greater 
chenucnl reactivity of substances in solution 

Similarly in catalytic phenomena, the catalytic agent may 
be regarded as diverting some nf the constituent strands 
of bundles-, and the action of vvater in pfTecting ionisation, 

I e complete diversion of bundles, would thus appear as an 
extreme case of catalysis, leading to such an acceler» 
dtion of the velocity of reaction between electrolytes that 
reactions between ionised electrolytes are practically 
inslantaneouc 

It IS needless to say that this is merely a preliminary 
and very imperfect attempt to apply the electronic theory 
to a few of the most familiar and important chemical 
phenomena Sir Oliver Lodge's suggestion with regard 
to the electrical interpretation of valency and bonds is 
indeed so luminous and stimulating that it should provoke 
the careful review of chemical facts by the light of this 
new conception of the possibility of an indeHnite number 
of different grades of chemical union, of which the union 
bv chemical bond, hitherto the only one generally recog- 
nised, IS to be regarded merely as an extreme case 

Birmingham, June 37 Percy F Fhankland 


Science in the Common Bxemlnalion for Entrance to 
Public Schooli, 

In the Interests of education, may I ask you to find room 
in your columns for the enclosed copy of the science paper 
recently set in the above examination? The average age 
of the candidates may be taken as about thirteen years 
Comment is almost superfluous Thtf effect, whether in- 
tentional or not on the part of those who set the questions, 
of such an examination paper must be to discourage science 
in the preparatory schools No boy of thirteen years of 
age coufd Or should be expected to answer more than a very 
small portion of so advanced a paper If headmasters of 
pieparatory sdiools are led to bnagine chat this is the 
Kind of thing that Is expected of their pupils. In very despair 
^ey will be forced to abandon science entirely, and fall 
back upon Itk alternative m this examination — Latin verse 
This Common examination has now been held for ihe 
nrst lime, and it is important that an emphatic protest 
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should be raised without delay If the science paper is 
allowed to be of this unreasonable character, the subject 
will receive a set-back that will go far towards undoing 
all thxt has been tardily achieved during the last twenty 
years in reg trd to scientific teaching in our public schools 

Oswald H Latter 

Charteihousie, (jrodalmmg, July 3 

June 2g, n)04 — SrvrxTii Pvmlr 

(Alternative ^itli Latin Verse) 

COMMON r\AMIN\ 110 N FOR ENTRANCE TO 
PL CLIC SCHOOLS 

SciCNCE — (One hour ) 

I P/lV£Uj 

(1) \ weight hangs by two strings eaih making an angle* 
of 60° with the vertical Show that the tension of each 
string IS equal to the weight 

(2) A uniform rod 10 firt long and weighing S Ib is 
pivoted 3 feet from one end A weight of lb is hung 
oh the end nearer to the pivot hind what weight ,mu&t 
be hung on the opposite end to balance the rod 

(3) Gravity is often measured by the number 33 Ex- 
plain this A body is thrown up with a velocity of 48 f s 
In what time will it lose itv vilocity'^ In what tinie will 
it return to the hand’ How high will it go-' 

(4) A rectangular vessel on a square base is filled with 
water Find the relation between the height of the vessel 
and a side of the base in order that the fluid pressure on 
one Vertical face may equal that on the base 

II — Botany 

(1) Enumerate the floral whorls from outside inwards. 
Lxplain what is meant by cohesion and adhesion among 
floral organs Make a careful drawing of the section 
through a flower in which petals and stamens adhere to th^ 
calyx tube* Name a flower in which you have observed 
this structure 

(2) A potato is often spoken of as a root Is this correct r 
Give reasons Name three other cases in which a similar 
error is made, explaining the real nature of the organ in* 
question 

(3) Draw sections shown in cutting lengthwise through 
I bean (or acorn) and u grain of barley (or date stone) 
What difference would be observed during their early 
growth’ Of what great divisions of plants are these- 
iharacteristic respectively’ 

(4) What pUnls would you expett to find in flower in a 
damp wood on a clay soil in April’ Describe one or more 
of them 


An Early Mercury Pump 

‘It may interest some of your readers to know that ns 
early as 1B20 an air pump was described depending on the 
formation of a rorncellian vacuum, and therefore on the- 
same principle as Geissler’s and its successors The pap^r 
is by M Fafchnnips — Description d’unc machine pneunia 
tique d I’aide de laquelte on opfere le vide sans le seiours de, 
U poinpe” ( 4 nmjfcr gi^nt'rahs des Sciences physiques, 
Bruxelles, vol vi , 1820. pp 101-2) j j 

A verticril tube standing in a trough is provided with ar 
stop-cock near its upper end The tube above the stop 
cock has a reservoir at the top. and on each side is a stop- 
cock, one connected with the vessel to be exhausted and the 
other to a large funnel The upper end of th^e reservoir 
IS also provided with a stop-cock To work the math me 
the reservoir is first filled with mercury or some other liquid 
which la introduced through the funnel, the air being ex- 
pelled through the stop-cock at the top of the reservoir 
When filled with liquid the stop-cock of the reservoir is 
closed, and communication with the funnel is cut off The 
stop-cock on the tube Is now opened, when a Torricellian 
vacuum is produced in the reservoir, on opening the cock 
connected with the receiver air Is withdrawn, and vo on 

The author remarks that if mercury is used, the vertual 
tube must be 758 mm long , if water, the tube must bo 
mo|b than 10 metres, but the length of the tube may 
be reduced by diminishing the atmo^pheriL pressure on the 
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lurfaca of the liquid m the trough below He aIbo remerki 
that ■ machine could be devlied which would pump up the 
liquid and open the stop-cocki at the praper timet, and 
chut make the action continuous. 

The paper Is illustrated, 

July I Hbhbbrt McLbod 


HATS AHD HAIR, 


nUBLIC attention has been recently directed to the 
head-gear of civilised man, which, It is held, la 
neither necessary nor advantageous. We have here 
one of the attempts of well-meaning reformers to regu- 
late on rational pnnciples the dress of man, and so to 
assist him in his work of self-adaptation to his sur- 
roundings and needs The object is laudable, and in 
all probability the scientiAc truth is with the reformers, 
but It may be well to review the question on somewhat 
broad lines 

The scalp is unique among the areas of the human 
body where hair is abundant, for there has been a 
notable development of hair in both sexes in this 
region beyond what can have existed m any of the 
Anthro^idea that can be placed in the human family 
tree This is the more remarkable because man's 


pelage is a degenerating and disappearing character, 
except in a few areas We must assume that when 

I irlmitive man was in the making, natural selection 
ed to the CTowth of thick hairy covering on his head 
which conduced to success in the struggle of life by 
protection against excessive heat and cold, against 
rain, and against minor injuries As he advanced 
from his ancestral arboreal home into the open, and 
the range of his life extended, such natural adverse 
influences as these would call forth useful adaptive 
modifications, such as increased thickness and length 
of hair. At a later stage his developing intelligence 
would bring the same character under the influence 
of sexual or physiological selection, and this would 
strongly supplement the earlier factor of natural selec- 
bon Between these two factors a very stable char- 
acter of the race has been produced. 

There is considerable evidence that in spite of the 
stability of this character, the vigour of the hair on 
the head of man, especially in the male sex, is de^ 
dining. The complexity of the conditions of dvilised 
life renders it impossible to prove that this is due to 
the cessation of natural selection and the inability of 
sexual selection to arrest decline, but it is highly 
probable that this is the case The more immediate 
question is this — is a decline in the growth of hair 
part of a general degeneration of man’s ancestral 
pelage, or is it due to some factor introduced by man 
himself? It Is declared by the reformers that the 
wearing of head-gear is responsible for the increase 
of premature baldness Hitherto the discussion of 
the question has consisted of little more than indi- 
vidual opinions and ex-^ar(e statements, and it is 
doubtful if evidence can prove or disprove the doctrine 
now being advanced Experiment is, from the nature 
of the case, out of the question, because of the length 
of time required and the general complexity of the 
problem It would seem that the nearest approach 
to a solution must rest on analogies derived from 
other characters of man himself and from the lower 
animals. The study of adaptive modifications (the 
* modifleations ” of Upyd-Morgan and the " onto- 
genic variations ” of Ofeborn) shows that they thrive 
when exposed to the natural conditions amongst which 
®rose, so long as these do not become excessive. 
The wearing of covennga for the head affects the 
hair which is covered in three ways — the natural 
forces of sunlight, free ventilation, and movement 
from wind are prevented, the arteries which supply 
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the skin of the scalp and nourish the hair-folHclei are 
compressed, and nutribon thereby diminished, and 
the head-dress affords a culture-ground for micro- 
organisms, being also itself impregnated with them 
The absence for the time being of the germicidal effect 
of the sun's rays and of movement of air, and the 
warmth and moisture of the contained air are just 
those conditions which would be chosen for the 
culture of these low vegetable organisms Very much 
of the premature baldness of men is due to dandriff 
(Sehorrhoea stcca eaptlUtu)^ a disorder of the sebaceous 
glands characterised by excessive secretion of sebum 
and its accumulation in crusts with an admixture of 
epithelial d 4 bns, which leads to destruction of the 
hair-bulbs, and this disease is essentially mlcrobic in 
origin From these various points of view it seems 
to be indicated that the wearing of coverings for the 
head slowly diminishes the vigour of the hair. If this 
theoretical side of the matter cannot be demonstrated, 
but is only extremely probable, the practical outcome 
of it IS no less beset with difficulties. A change of 
custom, if desirable at all, is less called for in the 
case of women than of men, for in the former the 
head-gear is mostly of light texture and covers a very 
small portion of the vertex, at any rate in modem 
times, and a much larger surface is left exposed to 
sunlight and air than in the case of men In addition 
to this fact It IS to be remembered that the evidence 
for decline in the growth of hair is much less in 
women than in men Those whom the practical 
matter chiefly concerns are children of both sexes, 
young adults, and all male adults, and to these the 
reformers speak from a sound physiological basis. 
Whether or not their advice will be taken, or ignored 
as a counsel of perfection, remains to be seen, and 
the change advocated is certain to be the occasion of 
extravagant partisanship 

Certain objections to it may be anticipated and re- 
moved. First, it will be declared to produce " colds ” 
It 15 most unfortunate that this name is given to what 
modern medicine calls " catarrh " The belief that 
** colds ” are produced by exposure to draughts or 
cold winds is dying hard, and is fortified by the old 
name so long applied to them, but it is to stultify 
the great teachings of bacteriology to invoke some 
casual draught as the cause of disorders of which a 
nasal catarrh is a type This danger may be entirely 
disregarded It would indeed be for the benefit of 
the public in more ways than one if they became 
imbued with the knowledge that pathogenic bacteria 
of some undetermined species are the efficient cause 
of ail catarrhs Secondly, it may be feared that in- 
flammatory complaints, such as neuritis or rheu- 
matism ” m the head, would arise from uncovering the 
head This is highly improbable considering how 
large a surface of the head is always uncovenul, and 
that there 15 no greater protection from hair in the 
parts uncovered than there is on the vertex Thirdly, 
there is undoubtedly some danger, even in temperate 
climates, from exposure of the head to great sun-heat, 
and against this danger special precautions are and 
always would be taken. Fourthly, there is the danger 
from septic organic matter in towns This can hardly 
be reckoned as important, for the area which is neces- 
sarily exposed to it is considerable, and proper ^giene 
of the hair would render it unimportant lufthlv. 
injury to the texture of the hair from heat and cold 
winds is feared, and this again is negligible in view 
of the fact that the already uncovered parts of the 
head are better provided with vigorous hair than the 
covered parts. 

Whether the reformers have scientific truth on their 
side or not. it is possible that the esthetic aspect of 
the matter will prove the stronger, 
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THS MECHAlijCS OF THE ATMOSPHERE* 

T 1}E motion , of the atmosphere at any time is 
atiznitied to be so complicated that any approach 
to a workable representation of it myst necessarily 
be by ^eps^ The motion at any time must be re- 
g’arded as a temporapr divergence from the average 
motion, and the question naturally arises, What Is the 
nature oi the average state of motion about which the 

FIflURE < lURPAOE IBOIAM FOR JANUARY 
RIFROOUORD FROM HANN'R ' MRTROHOLOOIR * 


realises what pitfalls await the unwary The most 
obvious remark in relation to the fij^t question is that 
the motion at any instant tells us absolutely nothing 
whatever about the forces acting. Unless observ- 
ations sufRcient to determine the change of mo bon 
have been dealt with, nothing about the cause of 
motion is known Yet, in spite of this rudimentary 
fact of dynamics, obvious enough when It is stated, 1 
cannot help wondering how many 
students of elementary dynamics 
ever really get rid of the notion that 



if you find a body moving in a 
certain direction you must look for 
a force in that direcbon too ; we are 
surrounded with examples to the 
contrary, but the study of 
dynamics, being mainly deducbve, 
usually passes mem by, 

In meteorology it is impossible 
to avoid the consciousness of 
temptation to the converse error of 
expecting to find the motion of air 
in the direction of the recognised 
forces The most obvious force is 
that due to pressure, and who can 
resist the temptation of thinking 
that the flow of air from a high- 
pressure area to a low-pressure area 
must be the dominant feature of 
atmospheric motion? Yet the one 
great inductive statement in con- 
nection with meteorology, Buys 
Ballot’s law, warns us that if we 


trust to the direction of forces to 


actual state of motion fluctuates^ We may approach indicate the direction of motion we shall certainly be 
the solubon of this question in either of two ways; misled Mobon along isobars, perpendicular to the 
we may And out what the motion actually is or we gradient, is a closer representation of the actual state 
may And what the forces are which, so far as we can of things than motion along the gradient, along, that 
tell, cause the motion, and trust to our knowledge of is to say, the direction of resultant forces 
dynamics to compute the average 
motion from the average forces. 

As regards the latter method, it 
may be said that the dynamics of 
an elasbc fluid moving on a 
rotabng spheroid, however interest- 
ing, is beset with an extraordinary 
number of temptations to error, and 
the more humble ambition of try- 
ing to find out what the motion 
really is, although painfully labo- 
rious, has advantages which may be 
compared with the advantages 
whii^ walking has as compared 
With the use of a flying machine 
In the early 'sevenbes of the last 
century. Clerk Maxwell set a 
quesbon in a Cambridge examin- 
ation to which 1 owe tiie inspira- 
tion of a number of lectures and 
examination questions. It was 
this ■ — '* Show how by observ- 
abons of the motion of a body the 
resultant force acting upon it may 
be determined," and he added the 
luminous rider (1 quote from 
memory), '* A fish weighing lo lb. 
swims through the water with a 
uniform velocity of lo miles per hour, always in the There is no doubt that if we could arrest for a time 
same direetkHi ; find the resultant action of the water the motion of the atmosphere, without altering the 
on the fish." As soon as one begins tm think of pressure, and let the air start again from rest, the 
answering these questions, and in particular of apply- direction of initial mobon would be along the pressure 
ing them to the ration between the controlling forces gr|WUents from high to low, but we have to deal with 
of pressure and the motion' of the atmosphere, one to atmosphere that has been moving for countleas 
i.^BRMdQMaapiinr on tiM "GoMimi cbciiiRiiiin ofthR AimdRpiiwa Id ages, ond all thst existing forccS do is to maintain 

tiitRomi SodRiyoo jm a disturb the average, or Steady motion, if in those 
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circumstances we find the motion taking place in the yaUies thus computed are shown in miles per hour 
^rcctibn of the forces, we find a condition 6f things oy figures between the isobars on the diagram Thby 
which ought not to be expected, and one which requirea must not be confused with the pressures, which are 
explanation, given in millimetres The average wind velocities 


explanation. 

The question arjses as to what one ought to expect 
the steady motion to have become in course of nme 


g iven in millimetres The average wind velocities 
lus computed are not at all unreasonable, and it 
follows that motion along Teisserenc de Bort*s isobars 


To afford some idea of the answer to this question, let | at about 50 miles per hour is not at all an unreason- 
me refer to the four diagrams here 

reproduced The first tives the ricuK4,MCAHTCM«RiTu«ATTHci*«THisttsrAef 

average isobars for January at the r« TH. month orMNwsv .. 

earth’s surface, and discloses no 


simple representation of steady 
conditions There arc the well 
known high-pressure areas about 
the tropics, and isolated regions of 
low pressure over the North 
Atlantic and Pacific; but when we 
look at Fig 2, the isobars com- 
puted by Teisserenc de Bort for 
the 4000-metre level, there is an 
indication of comparatively simple 
steady motion, namely, a motion 
round the polar axis from west to 
east, somewhat deviated, however, 
to south or north by land or sea 
areas Now if wc assume that 
the motion is along the isobars 
thus represented, so that the lines 
of the diagram practically repre- 
sent lines of flow of air, we must 
remember that the motion on a 
rotating earth implies a certain 
normal acceleration of the air to 
keep It in its path, just as 

the bob of a conical pendulum requires an able repn 

acceleration towards its equilibrium position to the atmos 

maintain its motion in a circular path The That the 

effective horizontal acceleration of the air is firmed b} 
loiVsin X, where » is the angular velocity of the to the Ini 
earth, V the velocity of the wind, and X the latitude So inuc 

riuwciMiiuiPMiiiiuoiiiTaTMWiitifTDrTiii ■'m4riiNiomitAiMOtPMiiiiKiMV4Miinm 
mniK MONTH or JANUMV coMNnofWtrMMBIAPSl 

VIUHBUMII ■IVIHIBHiMMCTHI 



the bob of a conical pendulum requires an able representation of the average steady motion of 
acceleration towards its equilibrium position to the atmosphere at that level in the month of January 
maintain its motion in a circular path The That the directions of motion are appropriate is con- 
effective horizontal acceleration of the air is firmed by Hildebrandsson’s report on cloud motion 
loiVsin X, where u is the angular velocity of the to the International Meteorological Committee 
earth, V the velocity of the wind, and X the latitude So much for the upper air; the motion is compara- 

riWHIf fcMlMFHlllU«0IWTan«linWfT0rmiY1WTllM€TOAIM0»HIMKl«N4— NCIWi ^ 

mniK MONTH or JANUMV coMNnofwtrMMBiMi supposcd that the complexity of the 

wMUMiaiviHiaHMMCTHi surfacc motion is due to extreme 

complexity of pressure in the 
lower stratum The pressure due 
to the weight of the lower stratum 
is shown in Fig 3, which gives the 
pressure differences between Figs 
I and 2 There is, strange to say, 
no more complexity about this dis- 
tribution than there is about the 
pressure of the upper layer , in fact, 
the lines of the two are extra- 
ordinarily similar, only the pressure 
gradients run in opposite direc- 
tions Writing “high” for 
“ low,” the one diagram would 
not be an unsatisfactory duplicate 
of the other, except that the lower 
stratum has a dislocation of the 
pole of high pressure from the 
geographical pole to north-eastern 
Siberia Applying the same prin- 
ciple of motion to this diagram as 
to Fig. 2, It would represent, with 
suitame velocities calculated in a 
similar manner, a circulation from 
Of the velocity at the 4000-metre level we can only east to west in each hemisphere round the pole of 
form on idea from the observed motion of clouds, and, cold 

so far as we know, the only forces available to give Compare both these diagrams with Fig. 4, repre- 
Ihe necessary acceleration are those due to the pressure senting the surface isothermal lines— the similariW is 
distribution which Teisserenc de Bort has plotted. By again conspicuous. The intervals are fof every flr C. 

Muatlng the pressure gradient to the product of the of temperature instead, of 8 mm of pressure, anij 

density and acceleration we can determine V, and the speaking broadly of the temperate latitudes starting 
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from a suitable datum temperature or pressure, the 
lines might be interchanged, a step of one degree of 
tem|>erature (Fig. a) corresponding to a step of one 
millimetre of pressure in the same direction for the 
UDoer layer (Fig 2), and in the opposite direction for 
the lower layer (Fig. 3). 

The oomplexity ol the surface pressure arises, there- 
fore, not from the upper layer alone, nor from the 
lower layer alone, but from the superposition of the 
tvio We can resolve the surface pressure into two 
components, one due to the upper stratum above 4000 
metres which, if it acted alone, would produce a 
general circulation from west to cast around minima 
of pressure near the poles , the other, due to the lower 
stratum, which, if it act^d alone, would produce a 
circulation from east to west Both circulations would 
correspond closely with the surface distribution of 
isotherms Where the one is predominant, in the 
lower middle latitudes, we get resultant westerly circu- 
lation; where the other is predominant, near the poles 
of cold, we get an easterly circulation Between the 
two we get a region of minimum pressure and a 
merging of the two circulations which gives rise to 
the circular storms of the northern and southern 
temperate zones 

It appears, therefore, that w’e ought lo regard the 
surface distribution of temperature as giving rise to 
a distribution of pressure in the lower stratum tend- 
ing to maintain a circulation of air from east to west 
round the poles of cold Extending this idea, a region 
of cold in the northern hemisphere should tend to 
maintain a clockwise circulation round its centre in 
the lower atmosphere, and a region of heat a eounter- 
clockwise circulation 

The reciprocity between the pressure distribution of 
the upper and lower layers is of course not fortuitous 
Hann has shown that the expansion of the lower layer 
bv heat increases the pressure at a given level in the 
upper regions, without altering the pressure at the 
surface, oy the mere thrusting of part of the air 
upw'ards , so that the observed effcLt of expansion over 
.1 large area is to dimmish the pressure of the lower 
stratum and increase, by an equal amount, that of the 
upner Referring to the diagrams again, the effect of 
increased surface temperature upon the isobars of 
Fig 3 would be a bulge of the isobars towards the 
region of low pressure — the equatorial regions ; upon 
the upper isobars there would be a corresponding 
bulge towards the region of higher pressure, again the 
equatorial regions Thus the lines of both diagrams 
would be affected geographically in an exactly similar 
A' ay and to the same extent, they would thus preserve 
their similarity in spite of temperature variations at 
the surface 

It would be interesting to consider what the effect 
of the daily solansation of the earth should be from 
this point of view Primarily it should produce no 
pressure variation at the surface, but inequalities of 
motion in the upper and lower air would probably 
alter the relative phase or magnitude of the disturb- 
ance of the two components, and hence give rise to 
daily variations of pressure at the surface, and thus 
necessarily produce a diurnal variation of the baro- 
meter 

Other consequences follow from the treatment of 
the distnbution of pressure due to the weight of the 
mwer layer as producing, or rather maintaining, a 
m the one direction or the other about the 
col^r or warmer regions, as the case may be, instead 
of flow from cold regions to hot 

One important rduU as regards the forn^tion of 
circular storms in our latitudes may be inferred from 
this method of analysing the distribution of surface 
Tcessure Friends have frequently suggested to me 
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that our circular storms are like the eddies formed 
when water flows through a bridge , and to them 1 
have always put the question, What m,,the atmosphere 
stands for the bridge? 1 am now prepared to re- 
cognise that the caps of relatively cold air in the north 
and south polar regions forin an adequate represent- 
ation of the piers of the bridge In the lower air, 
where the pressures of the polar caps arc dominant, 
they stop the westerly currents which still flow in 
lower latitudes, and repl.ice them by currents from 
the east Between these two currents is a field where 
mixing must take place, and circular eddies may be 
formed 

What happens in the equatorial regions is another 
story Buys Ballot’s law shows that the equator is 
subject to a peculiar meteorological condition If you 
stand with your back to the wind north of the equator, 
the low barometer is on your left, south of the 
equator, it is on vour right There must be a 
transition region where the law ceases to apply, as, 
indeed, one would expect if Buys Ballot's law is the 
practical expression of motion with an acceleration 
due to the rotation of the earth, and varying as the 
•iinc of the latitude 

In the upper air of the equatorial regions there is 
probably a persistent flow from the cast, as shown by 
observations of clouds and of the Krakatoa dust In 
respect of the formation of eddies, this current will 
act like an intermediate pier of a bridge Hence, m 
January, the river in which, upon this analogy, atmo- 
spheric eddies may be expected is a stream of air flow- 
ing round the earth in middle latitudes, divided by the 
equatorial belt with its region of doldrums below and 
easterly current above, and bounded north and south 
by easterly currents which correspond with the circula- 
tion of the lower atmosphere induced by the pre- 
dominant influence of the polar caps or cold air 
Eddies may be looked for between the easterly and 
westerly currents, and they are sometimes found there 

W N Shaw 


NOTES 

The trustees of the Cainegic Institution niet on May 18 
and tranbBLtpd the necessary business to provide for the 
transfer of all matters to the Carnegie Institution of 
Washington, a charter for which passed Congress and waS 
approved on April 28 The trustees named in the Act met 
at oqce and reorganised under the new charter The 
by-laws of the Carnegie Institution were adopted as the 
by-laws of the hew organisation, and the officers of the 
old organisation were elected General resolutions adopt- 
ing all the obligations, &£c , of the old institution were 
passed Under the new charter no questions can be raised 
as to the competency of the institution to carrv on the 
operations outlined in the deed of gift ol the founder The 
executive committee of the Carnegie Institution of Washing- 
ton met after the reorganisation, and practically completed 
the making of grants for the year 1904 It will greatly 
facilitate the work of the exeiutive committee if all those 
thinking of making applications for grants for 1905 will 
do so not later than September, as applications for grants 
for 1905 Will then be taken up 

A SLIGHT but decided earthquake, which lasted about a 
second, was experienced at Derby at 3 aa p m on July 3 
The vibration was not nearly so pronounced as on the 
occasion of the seismic disturbance a year ago A similar 
■hock wis felt in the mid-Cheshire disWict about the same 
time In Leftwlch, near North wich» the tremors were very 
distinoS?^ The shock, which was also felt in Northwich, lasted 
two seconds, and at Sandbach four seconds Two shocks 
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were fdt in ShefUeld and tha nirrounding district Tbe 
tremor was from west to east At Matlock Bath thpre 
were shocks runnln; from north-east to south-west. The 
tremor appears to have been felt almost simultaneously 
throughout Derbyshire, south Yorkshire, Cheshire, and 
Staffordshire Writing from Leek, Staffs, Mr G. H. 
Martyn says the disturbance occurred there at 3h ^ 

im p m " It seemed to be a succession of about a dozen 
shocks In three seconds. The shocks Increased to a 
maximum at about the third, and then diminished until 
imperceptible ’* Dr Davison found a very slight record 
of the disturbance upon his seismometer at Birmingham 

The death is announced of Prof T Bredlchin, formerly 
director of the Pulkowa Observatory 

The Vienna Academy of Sciences has awarded its Baum- 
garten prize, of the value of about 160/ , to Prof Walter 
Kaufmann, for his Investigations on the theory of electrons 

The first meeting of the trustees of the Percy Sladen 
fund for the assistance of scientific research (see p iBa) 
was held at the Linnean Society last week The trustees 
will not meet for the consideration of the first applications 
before November next, and such applications should be 
addressed to the clerk to the trustees of the Percy Sladen 
Memorial Fund, care of the Linnean Society, Burlington 
House, London, W , by the 1st of that month 

The Congress of the Royal Institute of Public Health 
will be held at Folkestone on July a 1-26, the Earl of 
Radnor presiding In the preventive medicine section, Dr 
Nash, medical officer of health, Southend, will open a dis- 
cussion on a dean milk supply In the section of 
bacteriology. Dr, Klein, the president, will give an address 
on the aim and scope of bacteriological analyses of watdr 
and shell-fish with reference to sewage pollution, and the 
report of a committee appointed to inquire into the methods 
of bacteriological analysis of water will be presented by 
Prof Hewlett Valuable papers and discussions are 
promised in the other sections — engineering, child study, 
and tropical medicine 

At the aecond annual general meeting of the fellows of 
tha British Academy, held on June 29, Lord Reay was re- 
elected president, and the following corresponding fellows 
were elected, this being the first occasion on which such 
fellows have been elected — Count Ugo Balzani, Prof H 
riels, M. le Comte de Franqueville, Prof M j de Goeje, 
Prof I Goldziher, Prof T Gomperz, Prof J L Heiberg, 
Pi of K Krumbacher, Prof F Leo, M Paul Meyer, M 
Georges Perrot, M Georges Picot, and Prof C H Snle- 
mann Sir Richard Jebb read a paper on Bacchylldes, 
dealing chiefly with three topics — the rllustrations of his 
mythology supplied by ancient art, the traces of earlier or 
contemporary literature in his poems, and his relation to 
Pindar 

A BANQUET was given to Mr Chamberlain on June 30 by 
the Royal Institute of Public Health, in recognition of his 
services to preventive and tropical medicine In acknow- 
ledging the honour, Mr Chamberlain referred to the 
progress made in recent years in medicine and surgery 
He remarked in the course of his speech that the light 
which had been thrown on the origin of disease justified 
the belief that “ we are on the eve of great discoveries 
which will relieve the human race from some of the greatest 
BGOuiiges which have affected it Now, at any rate, the 
Importance of securing healthy conditions of life Is recog- 
nised by everybody who cares for the welfare of hii fellow- 
creatures Preventable disease, at this moment, is, as we 
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all know, a great agent for filling our v^orkhqjyM, tor 
raising our taxes, for weakening the .fibr^ of ifhe |>eo^e, 'W 
preventing us from competing successfullj In thbA eternal 
struggle for existence which mus^ go on aa long ns the 
world shall last In peace it Is of the utmost imporlsnce, 
In war the same cause destroys more of our soldiers than 
the bullets or the swords of the enemy, and meanwhile tha 
administration of the Army is lessened In efficiency* by tha 
preventable disease to which the agents of 4 he Empire are 
constantly subject It Is to the efforts of men like Sir 
Patrick Manson, Major Ross, Prof Haffkine, and othera 
who have been devoting their time and atention to tropical 
medicine, to research into the causes of tropical disease, 
with the remedies for those diseases — it is to that bi'anch of 
the science that my attention is chiefly directed." 

During a recent expedition under the auspices of the 
Geographical Society of Baltimore for the purpose of making 
scientific researches in the Bahamas, Mr O L Fassig 
made some interesting experiments with kites at Nassau, 
one of which was made from a steamer hired for the 
purpose, The ascents were made in the early part of July, 
1903, and the results are published, with diagrams, in the 
Afonihly Weather Revtew for December last, From an 
average of four ascents and seventy observations, there 
was a decrease of 1° F for each loo feet of elevation up 
to an altitude of 500 feet , from 500 feet to 1000 feet the 
decrease was i'* in 143 feet, from 1000 feet to 1500 feet 
m 167 feet , between 1500 feet and 4000 feet the average 
decrease was 1° for each 191 feet of elevation As regarda 
relative humidity, there was a steady increase from the 
surface (73 per cent ) up to 4000 feet (96 per cent ), with 
the exception of a small drop near the 3000-feet level , this 
drop was probably due to an excessive value caused by 
the kite passing through clouds just below the a50o-feel 
level on several occasions 

We have received from Mr H Arctowski, a member bf 
the Belgian Antarctic Expedition, a sunuuary of the meteor- 
ological results made on board the Belgxca during its deten- 
tion in the pack-ice The paper in question is an excerpt 
from the Annuatre mitiorologique of the Brussels Observ- 
atory for 1904 , the volume containing the hourly meteoi*- 
ologJcal observations is now in the press , Jive mcmolrf 
dealing with other special matters have already been pub- 
lished The Belgfca entered the " pack " on February aS, 
1898, and left it on March 14, 1B99, during this period the 
ship was drifting over an area about the size of the Kara 
; Sea The author has discussed the daily and monthly 
means of the observations during a \ear, as if they were 
made at one fixed point , the results, therefore, can only 
be taken as approximately correct The mean temperature 
of the year was 14° 7 F , maximum 36° 5 on December 27, 
minimum —45° 6 on September 8 The diurnal variation 
was notably different in the several months, grouping the 
three summer months together (December to February), tho 
amplitude of the variation was 3° 8, while in winter (June 
to August) It was only 1° 1 , in November it amounted to 
8° 5 The amount of precipitation is not given , snow fell 
on a6o days and ram on ao days Between March and 
September aurors were observed on 61 occasions; the 
phenomenon was last seen during the flight of March 
1899 Fog or mist was observed on 261 days 

We have received two important papers dealing with 
extensions of the theory of BesseFs functions One Is by 
Prof. C Cailler, in the Mimotres of the Geneva Phjrilcal 
and Natural History Society (xxxiv , 4), and contajoR 
an application of the operation designated by M> 
Schlesinger as Laplace's transformation , the other is a 001^ 
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tribudon by tha Rev F. H. Jackaon, of H M S 
to the Edinburgh Traiuechotu (xli , 1), and deala with 
genefalliarione of certain ezpaniioni in lerma of Besael 
functkmi. 

In the iltfi (xxxvi., a) of the College of Engineers 
of Milan, Dr G Finzi and Dr Nicola Soldati describe 
some Interesting experiments on the resistance of bodies 
moving through air, which should have an important 
application to the problem of aerial navigation The chief 
point of interest consists in the application of the so-called 

manometrlc " method as opposed to the ordinary ** dynamo- 
metric " method, whereby the present writers have deter- 
mined the pressure at different points of planes, aerocurves, 
cylinders and spheres, instead of merely measuring the 
intensity of the resultant thrusts For determinations of 
the variations In the position of the line of action and centre 
of pressure, such calculations should be of great value, and 
It is largely in these determinations that the solution of 
every problem in aerial navigation must lie A gold medal 
has been awarded to the authors 

The March number of the Mimoires of the Physical and 
Natural History Society of Geneva contains a general report 
of the work of the society for 1903 drawn up by the presi- 
dent, M Paul van Berchem The society has completed 
a new agreement with the municipal authorities, superseding 
the old agreement of 1655, which will afford the members 
additional facilities for the use of the town library, in which 
the publications of the society are deposited Obituary 
notlcea are given of M Alphonse Pictet, the traveller , of M 
Thtodor von Heldrelch, the botanist , and of M Theodore 
de Saussure Profs Rend Blondlot (Nancy) and Walther 
Spring (Liige) have been elected honorary members, and 
the Mimotrss include an important paper by Marc Micheli 
on the Leguminosse collected in the Mexican States by 
Eugdne Langlass^ 

Wb have to acknowledge the receipt of three fasciculi 
(Nos 1376-^) of the Proceedings of the U S National 
Museum In the first of these Mr H G Dyar catalogues 
the Lepidoptera of the Kootenai district of British Columbia, 
while in the second Messrs Jordan and Snyder publish notes 
on fishes collected in Oahu and Laysan Islands, of the 
Hawaii group, with descriptions of new species 

In the Atlantic Monthly for June, Mr T C Smith re- 
cords the results of hia efforts to reproduce in musical nota- 
tion the song of the various local phases of the American 
bird commonly known as the wood-thrush The score will 
not enable the musician to reproduce the actual timbre of 
the song, all that it attempts being to symbolise roughly 
the tones of the musical scale to which the notes of the 
bird approximate. 

The Hon Walter Rothschild has presented to the British 
(Natural History) Museum a female of the basking shark 
{Celorhtnust or SelaehCM maximus) from Bergen, which has 
been set up by Messrs Braaenor Brothers, of Brighton, and 
measurca feet in length The ney? specimen has re- 
placed the male which has for some years been exhibited 
in the fiah gallery, and is now somewhat the worse for 
wear The male measures aS feet, and is mounted with 
the mouth open, while Mr Rothschild’s specimen ie shown 
with the jaws closed 

The Ffeld-JVaCurolufi' Quarterly for June ^Is a good 
number, containing interesting articles on British social 
Wasps, protective coloration In plumage, and on the means 
of recognising our commoner birds. Mr Aflalo also con- 
tributes a paper on south coast museums, which, if e lUtle 
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wide of the scope of the Journal, conveys some useful in- 
formation on their contents The editor takes occasion to 
urge that in future the British Association should assign 
cither a day In each of the sections devoted to subjects in 
which the field-naturalist Is interested, or a special section 
tu field raturai history 

Birmingham University has issued an exhaustive report, 
by Mr W E Collinge, on the " big-bud ” diSease which 
of late years has played such havoc among black-currant 
bushes in this country The disease is produced by the 
black-currant gall-mito {Ertophyes ribu), the larva of which 
display unrivalled powers of spreading themselves over 
plantations Although some success has attended the use 
of soap and sulphur spray, the author is of opinion that 
growers must rely largely on the aid of natural enemies of 
the pest, or on root and branch extermination of the affected 
bushes 

The Zoologist for June contains an interesting paper by 
Mr J H Gurney on birds and bird-migration in Norfolk 
and the east coast generally in 1903 As regards migration, 
it is pointed out that the prevalence of cast winds is an 
important factor in producing an influx of visitors to this 
country, and also that while birds may leave Norway with 
a favourable wind en route for England, they are often 
driven from their course by encountering roiUrary breezes 
as they cross the North Sea A notable incursion of wax- 
wings during the year affords occasion for the remark that 
these birds do not visit England on account of excessive 
cold, but come under the category of late occasional 
migrants Other rarities include a young sea-eagle, a 
flock of Nyroca ducks, half a dozen spoonbills, an avocet, 
and a blue water-hen Spoonbills have made their appear- 
ance on the east coast continuously since 1B97, and hopes 
are now entertained that they may once more breed in this 
country To the same journal Mr G Renshaw contributes 
notes on the Amsterdam Zoological Gardens, in the course 
of which he repeats his mis-statement that the mounted 
quagga in the museum came from Knowsley 

In the report for 1903, the trustees of the South African 
Museum take occasion to direct attention to the apathy 
displayed by the wealthy residents of South Africa to the 
institution under their charge, thereby presenting a re- 
grettable contrast to their fellow millionaires in the United 
Stages During the last twenty years all that the museum 
has received in the way of bequest and donation is the 
paltry sum of 295I , of which 100/ was given by an Indian 
gentleman So far as its limited means permit the museum 
appears to be making steady progress — During the past 
year, according to the report, the attention of the staff of 
the Horniman Museum was largely directed to the develop- 
ment of the aquaria and vivaria which form such an 
attractive feature of that institution A large number of 
British marine, land, and fresh-water animals have been 
from time to time on show during the year in the tanka 
and cases Dr. Haddon's series of lectures appears to have 
been fairly well attended. — In the report of the Marlborough 
College Natural History Society, the secretary has to deplore 
the disastrous effect of the wet summer of 1903 on collect- 
ing and field-work generally, which has made Itself felt 
in a decline of membership The one compeneation waa 
the abundance of land molluscs, which was taken advantage 
of to compile a list of the local fauna In other respects the 
society continues to flourish 

In„Nature of February 11 (p '*^349) we gave some par- 
tleufars of the great rock-slide which occurred last year at 
Frank, in Alberta Territory, Canada A full and Interest- 
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Ing report on the lubjcct, by Massre, R G McConnell and 
R W Brock, has since been issued by the Geological 
Survey of Canada (part vill , Ann Rep for 1903) The 
roncluaions arrived at fully confirm the explanations 
pravlously given by Mr Brewer, but the authors add that 
recent earthquake tremors no doubt hastened the time of 
the final disruption They regard the present state of 
I'urtlc Mountain as dangerous, and recommend the removal 
ol the town of Frank to a site higher up the valley of the 
Old Man River. The report is illustrated by map, sections, 
and numerous pictorial views 

The Geological Survey of India has revived the publi- 
cation of Its Records, a serial which was established in 1868, 
and amalgamated with the Memoirs In 1897 justifi- 
cation of this step, the director, Mr T H Holland, points 
out that during the course of the survey work many observ- 
ations are made from time to time that it would be advisable 
to publish as promptly as possible, on account of their 
bearing on current scientific problems or of their economic 
value The present number (vol xxxi , part 1 ) contains 
accounts of coal-deposits, copper ore, aapphirine-bearing 
rook, together with miscellaneous notes on tin-ore, gem 
sands, Ac , and selections from assays made in the labor- 
atory relating to coal and manganese-ores Mr. Holland 
expresses the hope that contributions will be made by private 
workers, to whom the Records will be open for anginal 
observations on geological subjects 

In the April Bulletin of the Johns Hopkins Hospital (xv , 
No 157), Dr George Doik discusses vaccine lymph and 
vaccination especially as regards American practice Dr 
Watts Lee publishes studies of the sinus frontalis of man 
and of certain mammals, earned out both by dissections 
and by means of lead casts, and Dr Hastings describes a 
new blood stain possessing advantages over the Romanowsky 
and Leishmann stains, which should prove very useful, as 
it Is permanent in the preparations, and the solutioa keeps 
well 

In Nature of March 17 (vol Ixix p 467) a review was 
given of the anti -malarial operations at Mian-Mir A 
second report on the subject has now been published, and 
gives additional details (5c Mem of the Gov of India, 
No. 9, by Lieut S R Christophers, IMS) The con- 
clusions are m accordance with those expressed by Captain 
James. IMS, in the first report It is found that the 
destruction of the anopheles mosquito within an area by 
attacking their breeding places Is extremely difficult, the 
mere obliteration of local breeding places being useless 
Thus at Mian-Mir, although large numbers of pools were 
filled up and drained, and almost complete absence of breed- 
ing was ensured to a distance of half a mile, adult anopheles 
■till appeared In large and increasing numbers, apparently 
due to jniinigration from without Although a distinct 
effect was produced on the incidence of malaria among the 
troops and on the endemic index of the native bazaars, it 
was only evident at the beginning of the fever season, ond 
could not be maintained The value of quinine administra- 
tion was found 10 depend on the efficiency of the supervision 
exercised , when quinine was regularly taken the admiuion 
rate for fever was much reduced The conclusion is formed 
that although some effect on malaria was produced by anti- 
mosquito measures, these are not those best adapted at 
Mian-Mir to the eventual reduction of malaria 

The third issue of The Central — the journal of the Central 
.Technical College Old Students' Association — is an excel- 
lent number Prof Armstrojig, F.R S , contributes the 
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first of a senes o| short /articles on the mechanlsin of com- 
bustion Among other articles we notice two which are 
Illustrated — one on popular motor cars, by Mr, M. 
O'Gorman, and the other bv Mr R W Sjndall, On the 
manufacture of wood-pulp 

A SECOND edition, revised and enlarged, of the " Student's 
Handbook of British Mosses," by Mr H. N Dixon, the 
first edition of which was reviewed at length m our issue 
of September 10, 1896 (vol liv p 434)1 with illustrations 
and keys to the genera and species by Mr H G Jameson, 
has been published by Mr V T Sumfield, Station Street, 
Eastbourne Since the publication of the first edition of 
the book, some thirty species or subspecies of British mosses 
have been detected, together with a corresponding number 
of varieties These additions have been interpolated in the 
second edition, and notes also have been provided where 
recent knowledge necessitated their inclusion Some slight 
alterations, too, have been made in the general arrangement 
of the book 


OUR ASTRONOMICAL COLUMN 

The Numher of the Stars — In No 114 of Po^iilnr 
Astronomy, Mr Gavin J Hums makes some lalculation^ 
and deductions as to the number of stars In the entire sk\ 
from the various star catalogues and photometric durch- 
musterungs which have been published On the assump- 
tion that, on the whole, the stars are evenly distributed, 
he deduces from the plates taken for the Greenwich zone 
of the Astrographic Chart that there are 38 stars brighter 
than the second magnitude, 13,421 brighter than the seventh, 
and 8,325,000 brighter than the fifteenth Ihe ratio of the 
total number of stars brighter than any one magnitude to 
the number brighter than the next magnitude fainter is 
fairly constant at about 3 4 until the tenth magnitude is 
reached, but beyond that there is a sudden drop to i 9, which 
ratio continues down to magnitude 15 From this dis- 
cussion there is strong presumptive evidence that the stars 
thin out as their distance from our system increases 

Radial Velociiies of the Pleiades — From an investi- 
gation of a series of plates taken with the Bruce spectro- 
graph, using only one prism, Mr W S Adams, of the 
Yerkes Observatory, has determined the radial velocities 
of the Pleiades stars as follows ^ 


Nama 

BeiMirii numbNr 

Mag 

Mein v«l in km 

Elecirs 

17 Taun 

38 


Taygeta 

19 » 

4 4 

+ 3 

Me rope < 

*3 .. 

4 2 

-h 6 

Alcyone 

^5 p. 


+ IS 

Atlas 

27 .. 

3 8 

+ 13 


Measurements of seven spectrograms of Maia (20 Taun) 
indicate that this star has a variable velocity ranging from 
— 7a km (October 30, 1903) to +209 km (December 25, 
1903) The lines in the spectrum are well defined, so that 
although the range of variability is not ver> large, it is 
almost certainly real 

The spectra of Maia and Taygeta are at variance with 
what we should expect to find for stars associated with a 
nebula, and they engender a suspicion that these stars mav 
not be physically connected with the surrounding nebula 
(Astro physical Journal, No 5, vol xix ) 

An Expedition for Solar Research ^With the aid of 
a grant of 10,000 dollars from the Carnegie Institution, the 
Verkej Observatory has sent an expedition to Mount Wilson 
(altitude 5886 feet), near Pasadena, California, for the 
purpose of making special investigations of the sun 

The Snow horizontal telescope is to be the pnnclpal 
Instrument erected One of the concave mirrors of the 
coelostat reflector, having a focal length of 145 feet, will 
give a solar image 16 inches in diameter, and will be used 
mr special spectroscopic studies of sun-spots and other 
solar phenomena A spectrohel 10 graph of 7 ^ Inches 
aperture and 30 feet focal length Is also to be used in con- 
nection with this mirror, A stellar spectrograph provided 
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witli A TafgV concave graFing l^'to’te usetf to obtain, if 
pouible, spectra of the brij^hter stars The expedition is 
under the immediate direction of Prof Hale 

Thi Orbit of Court 1S89 IV — ^The following' elements 
for comet 1889 IV have been calculated by Dr Guido Horn, 
of Trieste, and are published in No 5, vol xxxih , of the 
Memdris della Soaeta degli Speiiroscopisfi Italtam — 



log 7 =0 0169197 
logtf =9 999^7 
log a = 3 6590039 
Period = 9738 81 years 

A table showing the similarity of the orbit of this comet 
to those of six others which have appeared since 1684 is 
also given 

New Lists of VarxadihE Stars — Cifcular No 79 of the 
Harvard College Observatory contains a list of 19 new 
variable stars situated in the constellations Orion and 
Carina, and a list of 57 new variables in the region of the 
small Magellanic Cloud A lareful examination of 1167 
star images, contained m a region 30' square, on two plates 
of the Trifid nebula revealed no variables 

Circular No 80 gives the positions and spectral characters 
of six new variables discovered by Mrs Fleming on the 
Draper memorial photographs 

Circular No 81 is devoted to some notes on eight variable 
stars of long periods prepared by MiSs Cannon from her 
observations with the b-inch telescope The notes contain 
short comments upon the individual observations and on 
the agreement of the observed magnitudes on different dates 
with the various published elements for each star 


riVff EDUCATION OF THE AMERICAN 
ENGINEER 

*^H£ growing success of American and German manu- 
facturers in the international competition for the 
world’s markets has in recent years commanded alike the 
earnest attention of our industrial leaders and of our 
educational authorities As numerous articles in these 
columns have testified, many serious attempts have been 
made during the past few years by expert observers from 
this country to try to discover the precise connection between 
foreign industrial success and the educational systems of the 
countries the competition of which has been brought home 
to us most decidedly , and the greatest attention has perhaps 
been given to the manner in which foreign engineers are 
prepared in schools and colleges for their life’s work It 
Is little more than a year ago that Prof W E Dalby laid 
before the Institution of Naval Architects and the Institution 
of Mechanical Engineers the results of his commission from 
Mr Yarrow to report on the training of engineers in other 
countries, and as recently as May 5 the report of the 
Mosely Educational Commission, which dealt at some 
length with the same subject, was reviewed in Nature 
The most recent contribution to this important subject is 
R paper by Dr Mullineux Walmsley read before the Institu- 
tion of Electrical Engineers, and published in the journal 
of that society for May Dr Walmsley was given leave of 
absence by the governing body of the Northampton Institute, 
of which he IB principal, and was instructed to Investigate 
the methods of higher engineering educatioir in the United 
States and Canada, and more particularly the effect, so far 
as it could be ascertained, of the education on the engineer- 
ing industries, the views of the great manufacturers and 
employers on the value of the pr^ucti turned out by the 
^hooli, and the attitude generally taken up by them towards 
these schools* The paper embodying the chief conclusions 
^hlch Dr Walmsley arrived and the more important 
of hiB observations runs to fifty pages, and a few Typical 
^ given in the space available 
The paper is dlvld^ into six sections, the first five of 
^hich are concerned with higher mechanical and electrical 
engineering education to the practical exclusion of other 
oranches of etigmeeriDg Instruction It was originally 
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intended to include a chapter on the training of bench 
hands, fitters and erectors, but eventually Dr Walnuley 
contented himself with the statement that m many respects 
" our arrangements here for the training of bench hands, 
&c , are better than the corresponding facilities provided in 
the United States and Canada ” 

The engineering schools and their resources are first de- 
scribed. The number and extent of the buildings devoted 
to higher engineering education exceeds, says the paper, 
anything that we can show in this country, but more of(pn 
than otherwise Dr Walmsley found that the supply of 
buildings was proving inadequate There Is evlderfye 
throughout these American schools of lavish expendituw 
on equipment on a scale to which we ore, as yet, qiufe 
unaccustomed The laboratories and workshops are packed 
full of apparatus and machinery for the use of students. 
The author states, ” it is difficult within the limits of m 
paper not dealing exclusively with equipment to convey an 
adequate idea of its complexity or e\tent to those who have 
not visited the actual laboratories ” The special needs of 
teachers and students engaged in research work receive 
particular attention by those who are responsible for the 
equipment of engineering workshops and laboratories, and 
the apparatus and fittings available include delicate instru- 
ments unlikely to be required by the ordinary student, but 
available for special investigations It is interesting in 
this connection to quote an expression of opinion b> Prof. 
Armstrong in the discussion on the paper — “'Ihere may 
be a good deal of provision made for research, but there 
is not much evidence of research work being done What 
the colleges are suffering From very largely is great over- 
provision of appliances and under-provision of teachers and 
well-prepared students ” 

Dr Walmsley's remarks on the staffs of American 
engineering institutions agree with expressions of opinion 
to be found in the reports of Profs Ayrton, Maclean, and 
Ripper in the volume dealing with the Mosely Educational 
Commission It may be said to be generally admitted in 
America that professors of engineering must be practical 
men possessing a modern working acquaintance with 
engineering processes on a commercial scale rather than 
men possessed of high academic qualifications It is recog- 
nised bv 1 rdnsatlantic authorities, too, that it is all to the 
advantage of the students if the professor is also actively 
engaged m engineering practice, either as an advising 
expert or in some other capacity 

Financial lonsiderations are given great prominence in 
the paper, and much the same ground is covered that 

traversed by an article in Nature of May 14, 1903, The 

University and the Modern State,” though Dr. Walmsley, 
in addition, makes an interesting attempt to separate the 
expenditure on engineering from that on higher education 
as a whole Many of the conclusions arrived at by Sir 
Norman Lockyer in his Southport address to the British 
Association are quoted and substantiated by the author's 
own observations 

A comparison is instituted between the mental stock-in- 
trade with which American and English young men re- 
spectively start their engineering training, and though Dr 
Walmsley does not claim that the school training provided 
in the United States is perfect, he has little doubt of the 
greater suitability of the American training for boys intend- 
ing to become engineers " both because of the later age 
of entrance, and also because their general education, as a 
rufe, has been carried to a higher point, it follows that the 
candidate for entrance into the technical courses in America 
IS better equipped than those in this country to take advan- 
tage of the training of the professional sctiool ” Here, 
again, we find Prof Armstrong dissenting; he is inclined 
to doubt altogether whether the average product which 
enters the colleges in America is in the least degree superior 
to the average product coming up to our colleges 

Under the heading ” The Work of the Schools," much 
valuable material as to the characteristics of Che engineer- 
ing courses In Che colleges of the United States Is brought 
together. The rule ia that in the first two years of the 
course— which generally lasts four years — a fair amount of 
time Is giVen to mathematics. English, modern languages 
and experimental science, and It Is chiefly in the workshop 
and drawing office that the specialisation towards enginMr- 
ing is apparent during these two years Specialisation 



NATURE 


[July 7, 1904 


333 


ini to ehow Itielf promliMntly early in the third year, 
mechanical technology and electrotechnics are more or 
less taken up in the mechanical and electrical engineering 
courses In the fourth year a crowd of engineering subjects 
Is frequently introduced An important part of the work 
of the fourth year is the preparation of a graduation thesis 
The original intention, we find, of including such work in 
the time-table was undoubtedly to stimulate each student 
to produce, before he left the institution, a piece of original 
work whli^ should be of some value in the development of 
science or of industry. In actual practice, however, the 
amount of original hrork produced ie not very great, and 
It can be said fairly that only the best students do work 
which may be correctly dignified by the name of research 
In most of the colleges post-graduate courses are organised, 
and <Ja these the best work of the college is done 
But in no respect are American conditions more different 
from those at home than in the attitude of the employers 
of labour towards higher education. Just as the engineer- 
ing experts on the Mosely Commission were unanimous m j 
praising the interest shown by American manufacturers 
in the work of the colleges, so Dr WaJmsley testifies to the 
same fact Without exception Che officials Interviewed 
asserted that, far from having any difficulty in placing the 
graduates turned out year by year from the engineering 
courses, for the lost few years the graduate class has had 
every one of its individual members engaged for remuner- 
ative work before the completion of the course at college " 
Later It IS stated, “ many of the large employers have 
made it a sms qud non for entrance to any position which 
may lead eventually to a place on the scientific stal!, that 
th« candidate should have passed satisfactorily through the 
full four years’ course at an approved technical institubon " 
More than this, no premium le demanded, and living wages 
are given from the beginning, and these are raised as soon 
as the young beginner shows himself to be worth more 
Dr Walmsiey concludes his valuable paper with a 
summary of the respects in which this country Is behind 
the United States so far as the education of its engineers 
Is concerned He enumerates the following deficiencies — 
First, the comparative lack of support and encouragement 
of the work of the colleges by our leading manufacturers, 
secondly, that even were our employers ready to adopt the 
American plan of . securing the services of students from 
the engineering schools, our present schools are neither 
equipped nor staffed to produce in sufficiently large numbers 
the trained men who would be wanted, and thirdly, that 
parents and guardians in this country have not yet been 
educated to understand how essential, in view of recent 
developments, a college training is to the success in the 
future of a candidate tor the engineering profession 

As Mr Buckmaster remarked during the course of the 
resumed discussion on Dr Walmsiey 's paper, it ” will be 
for a long time to come a sort of mine into which each of 
us will dig " This report together with the others to which 
reference has been made are more than sufficient to show 
educational authorities the direction in which our systems 
of instruction can be improved, and it Is earnestly to be 
hoped that these and similar warnings will not have been 
uttered in vain ATS 


ARCHEOLOGICAL INVESTIGATIONS IN 
RUSSIAN TURKESTAN. 

"P) R D, C GILMAN, president of the Carnegie Institu- 
tloh of Washington, has received a letter m which 
Prof. R Pumpelty describes some interesting results of 
his investigations upon ancient sites, at Anau, near Ascha- 
bed, in Russian Turkestan The following extract from 
this communication will be welcomed by all who are 
interested in prehistoric and archeeologlcal researchee — 

We have explored more than 136 feet of successive culture 
strata, containing at least four ^mosi uninterrupted culture 
stages, extending apparently for thousands of years through 
the NeolithiG and Broiise into the beginning of the Iron 
stage, and we have correlated the stages of culture with 
important eventb in the physiographic history and with the 
introduction of irrigation. 

The streams that rise in the high mountains of northern 
Persia emerge on to the Turkoman plains forming fane, or 
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subaerial deltae, covering many square miles, and ooch 
making an oasis The water is all used in imgatlng these 
fertile spots Beyond them is the desert. Anau, where we 
have excavated, is on one of these fans 

Here at Anau, about seven miles east of Aschabad, there 
are two great tumuli, and the ruins of a city — ^Anau — 
surrounded by moat and wall, and occupied until within 
the last century The two tumuli, nearly half a mile apart, 
are nearly equidistant from the city at a distance of less 
than a mile We have explored both of these tumuli, and 
1 have done some work in the city 
The northern and older tumulus rises 40 feet above the 
^lain , the southern and younger tumulus rises 52 feet above 
the piatn Both 0/ these start with their lowest culture 
strata on slight elevations in the same original plain-surface 
— more than ao feet below the present surface of the 
surrounding plain That is to say, the plain has grown up 
more than 20 feet since the settlements began. 1 wiU 
show, further on, the different phases of this growth 

In the older tumulus, we find a culture occupying the 
lower 45 feet, and distinguished by the technique and decor- 
ation of its wholly hand-made and interesting pottery Thla 
IS succeeded in the upper 15 feet by a more advanced 
culture in which some remnants of bronze imple- 
ments and lead beads (all wholly altered to salts of the 
metals) show a beginning acquaintance with bronze, while 
the still hand-made pottery has changed and become more 
developed Throughout this tumulus we have found nothing 
recognisable as a weapon of offence in either stone or metal, 
though flint knives abound 

The southern, younger tumulus, starts with a developed 
wheel-mdde pottery, unpainted, and of a technique wholly 
different from that of the older tumulus — though some hand^- 
niade pottery occurs not wholly unlike some of the younger 
products of the older tumulus 

From its base under the plain to its summit this tumulus 
has 74 feet of culture strata There are evident here at 
least two successive cultures Of these, that of the lower 
6a feet is wholly in the bronze stage (but with survival of 
> flint implements), while the upper 14 feet are marked by 
decided changes and by the introduction of iron, of which 
the wholly oxidised remnants of some implements were 
feund 

We have thus at least four distinct cultures occupying 
136 feet, with a break in the column between the end of 
the old and the beginning of the new tumulus. We do not 
know how great this gap may be 

Through all the cultures except the last — that of the iron 
stage — there ran a remarkable and characteristic burial 
custom The children — at least certain' children — and 
seemingly only children, were buried in the houses, under 
the floor, on a layer of fire-hardened earth. 

In addition to the work on the two tumuli, I have sunk 
four shafts to the culture strata (30 Co 40 feet thick) of 
the city of Anau, to try to determine its age relative Co 
that of the youngest culture of the tumuli, and to get facts 
for use in deciding as Co when irrigation was introduced. 
Ihe results prove that Anau was wholly in the iron stage, 
while its wheel-made pottery is wholly different from any 
In the tumuli , but, in addition to this, fine-glazed faience 
was found plentifully in the upper three-cmarters of alt 
three shafts These were not found at all in the tumuli, 
excepting In Che case of two or three isolated and very 
doubtful pieces 

The history of the whole series of culture strata Is sharply 
characterised by the following four periods In the history 
of the plain or lubafinal delta : — 

(i) The north tumulus when founded stood on a hill at 
least 7 feet, and probably more, above the plain surface, 
lt« culture spreading down Che slopes The plain was 
aggrading, and continued to grow until it had buried the 
base of the tumulus to a depth of a feet By that time, or 
soon after, the north tumulus was abandoned, and Che south 
tumulus culture founded, on an elevation about a feet above 
the plain. The plain continued to grow until it had burled 
the base of the south tumulus to a cbpth of 14 feet 
(a) Then followed a change of conditions The plaifi was 
cut down at least 19 feet. 

(3) This was followed by another change which caused 
the refilling of the cutting to the amount of 8 feet, 7 feel 
of this lost growth having occurred after the depoutlon m 
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its ledhnenti of tha thoroughly characteristic pottery of 
the youngest (the lAm culture) of the south tumulus 
this, 


he youn 
(4) Afl 


ter this, and apparently contemporaneous with the 
founding of Anau, Irrintion began through which the plain 
was raised 15 feel, bHnglng It to its present condition, in 
which the north tumulus stands emb^ded to a depth of 
ay feet, the south tumulus to the depth of 22 feet, and 
Anau to 15 feet 


EFFECT OF SOUND ON WATER JETS' 

'pHE structure of water Jets was first investigated by 
^ M Savart, who in 1833 published a senes of beautiful 
papers in the Annates de Chtmie et de Physique Since 
then It has received the attention of many experimenters, 
notably M Plateau and Prof Magnus, while of later years 



connecting ligament, which separates and forms a smaller 
drop (Pig 1) ff the jet is falling freely, and subject only 
to accidental tremors and disturbances, the formation of 
drops 18 by no means renlar, and the sizes and shapes of 
the drops vary much Ii a vibrating tuning fork be held 
in contact with the stand, and if the pressure of water and 
the diameter of the orifice be suitable, the jet will appear 
like a vibrating string, a succession of nodes and loops 
being formed The effect of the tuning fork is to render 
the separation of the drops regular, a drop being cast off 
with each vibration of the fork If the jet be falling 
\ertically, as the drop leaves the end of the clear column 
It IS extended in a horizontal direction, but as it falls it 
oscillates about the spherical form, being alternately 
elongated and compressed under the action of the surface 
tension of the liquid (Fig 3) 

Pi of Magnus explained that the wavy appearance of the 
jet under the action of the tuning 
fork was due to all the drops which 
arrive at any given point of space 
being in the same phase , at the 
middle of a swelling they are most 
elongated horizontally, and midway 
between the broadest portions of two 
consecutive swellings they are most 
elongated vertically 

These remarks apply to a jet of 
water about 2 mm in diameter If 
the diameter of the jet be much less 
than 1 inm , swellings are not pro- 
duced in it The effect of a tuning 
fork Is to render the drops practically 
equidistant and uniform in size 
(^>g 3) ^ ^ne jet be projected 

upwards (Pig 4) it Will be seen to 
consist of irregular drops, while the 
effect of a tuning fork upon it is 
often to cause it to break up into 
several distinct streams (Flgi 5) 


Fig I —Soma Inatanianeoui Fhotogrsphi of Water Jeti. 

our knowledge of the subject has been much added to 
oy the observations and mathematical researches of Lord 
Rayleigh The older experimenters had to content them- 
selves with observing the jet through a revolving disc with 
radial slots, but by means of an electric spark and rapid 
plates we can now secure photographs of the j'et at any 
uesired instant. The eye shows us that g. jet of water 
consists of two parts, (i) a clear coluitm, and (a) a troubled 
portion. The spark reveals to us that the troubled portion, 
■nough apparently continuous, is really a succession of 
«ops, which move too rapidly for the eye to perceive them 
«s such while under continuous illumination. 

lower part of the clear column of water 
jet presents alternate swellings and contractions, and 
the very extremity a drop Is cast off, leaving behind a 

SoiiBd UMNon." 
of Sailiwo, DubUii Wilh photofriphi. 
ADiinot of pspir read UCue iho Royml Dublla Sockty on M^h i? 
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THE POISON OF THE 
BANDED KRAIT' 

'T'HERE IS an unbounded field in 
^ India for the study of the 
venoms of the many species of 
poisonous snakes met with in that 
country, and the Government of 
India has been well advised to devote 
to this subject certain of its scientific 
memoirs now being issued from time 
to time Captain Lamb, IMS, the 
author of the one under review, has 
already done good work in this 
branch of research 
The venoms of various snakes, 
though all composed of the Same 
class of chemical substances (co- 
agulable proteids and proteoses) in 
varying proportion, differ markedly 
in their physiological actions, and it 
can be shown not only physiologically, but also by certain 
test-tube reactions, that the proteids and proteoses are 
different in the different venoms 

Thus the blood serum of an animal that has been injected 
with cobra venom causes a precipitate when mixed with 
an aqueous solution of cobra venom, but has no such action 
when mixed with a solution of the venom of the Australian 
tiger snake As regards the venom of the banded kralt 
(Bungarus fasciatw), with which this memoir deals, 
Captain Lamb’s researches show that cases of poisoning 
may be divided into three classes — (1) those In which after 
a large dose rapid death follows from the occurrence of 
extensive blood coagulation m the blood vessels, (s) those 
which are fatal after two or three days, and present acute 

1 Sdnidfle Momoln by Offlcin of ihe Bledlcsl ud Ssniiwy Deput- 
menka of iha fSoviramsot of liuTis. No 7, 1904.- *' Some ObHmilona oa 
chfl PoiBon ^ the Buidod Knit (BvMMPVi By Cspisin 

Goorgo JUiBb, M D., IMS. (CslcuitB Governmont Pnniiiig Ollko, 1904 
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nervous symptoms , and (3) those which run a chronic 
course and end fatally between the sixth and twelfth days 
after poisoning In these* histological examination shows 
a svell marked primary degeneration of the cells of the 
central nervous system, and to this the fatal issue is due 
rhe venom of the krait was found to be much less toxic 
than that of the cobra or of the daboia, and, unlike the 
former, has only a slightly destructive action on the red 
blood corpuscles It, however, markedly increases blood 
LOagulability, and may cause extensive intravascular clotting 
Cobra and tiger snake anti-sera possess no neutralising 
action for the krait venom The use of anti-sera the only 
t^fficient antidoles for snake bites, must, therefore, un- 
fortunately be limited, for it is necessary to ha\e an anti- 
serum for the venom of every species R T Hewleti 


CLfi?J?£:iVTS THE COASTS OF 

NEWFOUNDLAI^D * 

TN the course of the investigations described by Dr Bell 
^ Dawson, a number of points were met with which are 
of general interest, as they probably characterise the 
currents on the margin of any large or oceanic area under 
similar conditions 

The currents in the above regions were examined last 
Season from May to September, under the personal super- 
vision of Dr Dawson, the engineer in charge of the Tidal 
and Current Survey Special attention was given to the 
question of indraught into the larger bays on the south 
coast, and to the behaviour of the Polar current which 
follows the eastern coast For this work, the D G S 
Gulnare was equipped with appliances for deep sea 
anchorage, and apparatus of a modern type, in some ways 
specially devised for the purpose At anchorages carefully 
chosen, which were made m all depths up to 100 fathoms, 
the speed of the currents was measured, and the direction 
noted every half hour, day and night The observations 
also included the under-current, the density and tempera- 
ture of the water, the mileage and direction of the wind, 
and a continuous record of the tide on a self-registering 
gauge placed in a harbour in the region, for comparison 
with the set of the current 

The behaviour of the‘»e currents is very varied, and they 
were found to be so weak as to be readily influenced by 
the wind , but by a systematic reduction of the results, Dr 
Dawson has prepared a report which describes the currents 
as lunciscly as possible, while avoiding technicalities The 
report is divided into two parts , the hrst deals with the 
currents met with on the steamship route, which follows 
the south coast for iKo ituIps, and the question of indraught 
into the larger bays , and the second part describes the 
character of the Polar current on the exst coast, and its 
possible change of direction when disturbed The report is 
illustrated by nine diagrams and maps, which represent the 
results graphically From this report, the following de- 
scriptions and explanations are culled, which arc of general 
interest from a hydrographic point of view References to 
the local geography are omit led as far as possible, as they 
might be inconvenient to follow without the map which 
accompanies the report 

Nature 0/ the Currents — Ihp currents were almost in- 
variably less than one knot a rule, they veered widely 
and were irregular in direction , and with so low a speed 
they were readily influenced by the wind There were 
three elcmints to distinguish — (i) Any general tendency 
to set in one direction more than m others (a) Any tidal 
influenLe, which might show itself either or q marked 
change in the direction of the set, or as a period in which 
a variation in velocity would reiur (3) The influence of 
khe wind in disturbing the usual behaviour of the current 
From the observation, the effect of any storms which occur 
during the summer season seldom extends to a greater 
depth than 5 or 10 fathoms , and it was therefore found 
that the behaviour of the under-current at 15 to 30 fathoms 
afforded a most valuable indication of the normal character 
of the current In these currents, the tidal clement is 
almost Invariably present fn some form, more or less 

( “Tb« Cunnnti on ih« Semh-«Mi«rn Couib of NewroandUnd From 
lavtiHgaifoiM of the Tidal and Currsni Survey m ihc Scuon of 1903 '* By 
Dr W Bell Dswiidq 
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distinct , and this is almost always oombine<| with, a tendency 
to make on the whole In some one direction It Is not 
therefore possible to maintain an arbitrary distinctloi^ 
between ‘"constant currents" and "tidal streams", but.* 
the only natural distinction is to use the term current for 
all horizontal movements of the water, and tide for the 
vertical movement from high to low water 
The following features in these currents will be interest- 
ing for comparison with the behaviour of currents else- 
where, on the open coast of the ocean -^1) When more than 
five miles from shore, there are no currents at any time 
throughout the season which exceed one knot m 
any direction The only exception to this is the Polar 
current, in which a maximum speed of i 15 knots was- 
observed (2) On Ihc south coast, when within four or 
five miles of the shore, the current is chiefly governed by, 
the tide, and sets m the two opposite directions alternately ; 
but the farther out the point of observation, the greater the 
tendency for the direction of the current to veer completely 
around the compass (3) The Polar current sets very con- 
stantly to the bouth-west, for a width of thirty or forty 
miles off the eastern coast During tunes of disturbance, it 
may set south-eastward, or even be reversed, on the surface 
When such disturbance occurs, it is usually for part of a 
day immediately before a gale comes on 

In the Polar current the influence of the tide was dis- 
tinctly marked by a fluctuation in velocity, the current 
being 24 per cent stronger during flood tide on the average 
Ihe under-current had the same general direction as the* 
surface current It set constantly to the south-westward, 
even at times when the current on the surface was most 
disturbed by the wind, judging from numerous observations 
at 40 fathoms, or alxiut one-half the total depth of the 
water The fluctuation in velocity with the tide was even' 
more marked in the under-current than on the surface 
During the flood tide, the strength from 15 to 40 fathoms- 
was unusually constant, and at 40 fathoms it was alway» 
as strong and often stronger than on the surface During 
the ebb tide it slacked below, as it did on the surface, and 
was usually weaker at the greater depths When slackest, 
at about half-ebb, it fell below one-fourth of its greatevr 
strength during flood tide, but even then the movement 
was distinctly felt to a depth of 60 and 75 fathoms 

Off the south shore, at an anchorage at an offing of 
seventeen miles, the behaviour of the current was very 
variable During a period of nine days in June, when 158 
hours of continuous observations w'ere secured, a variety of 
weather conditions obtained, although the wind did not ever 
exceed twenty-one miles an hour To understand the nature 
uf the current, careful comparisons with the tides and wind» 
arc undoubtedly required , but the continuity of observ- 
ations, taken every half hour day and nighty affords a good 
basis for the comparison, and with an anemometer on 
board, the wind obiiervations are much better obtained than 
by comparison with an observatory on shore 

The most evident change in the behaviour of the current 
is that sometimes the direction veers completely round the 
compass, and at other tunes it veers backwards and for- 
wards biiween limiting directions Ihis change is 
evidently due to the variation in the amount of tidal in- 
fluence with the springs and neaps The veer completely 
around the compass occurs at neap tides, this being well 
marked at the moon’s quarters on two different occasions. 
The veer is then continuously to the right, and the period 
in which a complete revolution occurs is just about Sixteen 
hours This period is quite definite, as deduced froin six 
complete revolutions which were observed It appears to 
result from a coinbination of the tidal period with a general 
movement of the water to the westward This appears to 
be the only possible explanation, in accordance with thi 
principles of rotary movement This sixteen-hour period 
has been met with at other stations during the season, as 
well as jn other regions in former years, At other time" 
in the month, when the tidal influence is stronger, the 
current veers to the right and left through a range which 
varies from eight points to half a circuni Terence Ihe 
complete period in which it veers and backs is from ten 
CO fourteen hours It is not Impossible that this veer 
would be found to correspond with the tidal period if an 
average were taken which would be sufficiently long to 
eliminate other disturbing causes, On the other hand, at 
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the neap tides, when the tidal element has the least in- 
fluence, the sljLteen-fiour period throws the direction of the 
'Current entirely out of correspondence with the time of the 
tide 

Influence — It would be quite erroneous to suppose 
that the wiird always causes a drift in its own direction. 
On the contrary, the set is primarily due to the nature of 
the current, and if it has any definite direction of its own, 
owing* to the tide or other causes, it takes a strong wind 
a considerable time to overcome this, even with currents 
•such as these, which do not exceed one knot 

A set of the Current towards the point from which a 
wind is about to come is in accord with the universal 
testimony of the fishermen throughout these regions Of 
nil the signs of bad weather, it is the one which they appear 
to find the most trustworthy. In the summer, bad weather 
usually comes from the south-east and “ blows itself out " 
from that direction , but later on, in the autumn, the wind 
thopE round to Che north-west before the storm is over 
Along the south shore, it is only during ebb tide that there 
is a weak set to the south-east Any strong set to the 
south-east or south is a sign of bad weather The fisher- 
men regard this as an unfailing indication, and at once run 
for shelter. The main feature is the fact of the current 
setting into the weather, '' as they express it, and it is 
difficult to give a satisfactory explanation for this The 
actual direction of the current is necessarily mndihed by 
local conditions and guided by the trend of the shore, but 
the greater scope and freedom the current has, the more 
directly it appears to set towards the coming wind And 
further, it will set in either direction in accord with the 
expected wind If this behaviour is due to difference of 
barometer, it is not easy to understand why the water 
bhould be the first to feel a change, before the wind itself 
begins to blow 

Oenrity and Temperature of the Water — Extended 
observations of density and temperature were taken during 
the season. This was done in the hope of tracing the 
movement of the water, as this method had proved so 
serviceable in the Gulf of St Lawrence The density of 
the water was taken at the surface only The variation 
did not prove sufficient, however, to be relied upon as an 
Indication of direction of movement The temperature was 
taken to a depth of 30 fathoms, and more was expected 
imm the temperature than from the density, as it was 
hoped It would serve to trace the course of the Polar 
Lurrent The depth of 30 fathoms was found sufficient, 
the water was there at the freezing point throughout 
The region examined, both south and east of Newfoundland, 
during the whole season from May to September All the 
ihange which took place during the progress of the season 
from other causes was between the surface and 30 
fathoms The change of the temperature of the water also 
afforded an interesting valuation for the amount of wind 
disturbdnce, and the depth to which it extended, under given 
conditions 

Two results were arrived at, which made the temperature 
observations of little value for the purpose of tracing the 
movement of the water by its temperature, and which it 
will therefore be sufficient to mention briefly — (i) The 
temperature of the water at 30 fathoms is practically at 
the freezing point in all parts of this region, from the 
mouth of Placentia Bay to St Johns It varied only from 
10)° to 34° F , and there was no change from one month 
to another, from May to September (s) The water of the 
l^oLar current warms up quite as much on the surface as 
the surface water elsewhere in this region The general 
increase of the surface temperature along thi south shore, 
from St Pierre to Trepassey, was from 364® in May to 
sn in September, and the surface temperature of the Polar 
'urrent rose from an average of 34^® at the end of May 
to 50^° at the middle of August Whether this increase 
of the surface temperature takes place during the progress 
of the current southward, or whether this warmer surface^ 
Hater flows over it from elsewhere, we have not suffi^ently 
extended observations to determine. But for the guidance 
of the manner, it Is evident that the lower temperature 
lannoC be depended on as an indication of the current-bek 
Itself 

A Very interesting result was met with, however, on 
account of the rapid fall in temperature from the surface 
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downwdids The temperature proved to be a valuable 
indiLntion of wind disturbance During heavy winds, 
especially when off-shore, the surface water was driven out 
to the ofBng, and the cold under-water came up to the 
surface A heavy fall in temperature would thus occur 
For example, towards the end of August, the surface 
temperature over the area from Cape Spear to Cape Race 
was 50® There followed during three days 1312 miles of 
westerly winds, ranging from north-west to west-south- 
west, when the surface temperature within three miles of 
the shore fell to 36° and 34**, and in a belt ten miles wide 
along the windward shore it was below 45® Careful 
observations and sonic special runs were made to ascertain 
the amount of lateral displacement of the current and th)» 
depth of disturbance due to a measured mileage of wind 
Ihis was done without lo*«!s of tntip as the weather was 
then too heavy to carry on work at anchor Later, when 
the weather moderated, the temperature again furnished 
a basis for a very fair ehtimate of the r Ue at which the 
current-belt rnov^ back laterally to resume its usual 
course 

Ice as an Indication of Current — lo infer the behaviour 
of a current from the drift of ice with any certainty, the 
indications given bv flat ice and b> icebergs must be < .ire- 
fully distinguished The flat or pan ire runs with the 
surface current, and is much influenced by the wind, 
whereas the icebergs indicate the average movement of the 
body of the water as a whole, and the wind has no appreci- 
able effect upon them This distinction is well known to 
sealers, and they habitually take advantage of it When 
working against a gale of wind, they will moor their vessel 
to an iceberg, and lie in its lee while the small ice goes 
past with the drive of the wind, because, as thev express It 
the wind takes no hold on an iceberg at all Thev thus 
save a long drift to leeward It is thus from the icebergs 
rather than from the flat ice that we can ffnd indications 
of value 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

Oxford — ^The following is the text of the speeches 
delivered by Prof Lovg in presenting recipients of the 
degree of D Sc honoris causa at the Encaenia, June 22, in 
the presence of the Chancellor of the university — 

The Hox Charles Algernon Parsons 

Duobus fere millibus abhme annis Heron Alexandrinus 
turbinem quemdam per ludum excogitavit, qui vapore calido 
actus per tubos inflexos alTlante convrrteretur Carolus 
Algernon Parsons inter Hibernos nobilissimus, btientiac 
etiam iaude Insigtiis, ita Heroms vestigiis mstitit ut, quod 
ille ludendi causa finxerat, ipsc in usuni nostrum con- 
vertcret, quo facilius homines naturae imperarent Optime 
sane meritus est de omnibus qul urbes habitant, quibus vias 
et domos luce electnca hoc invento usus illuatravit, neque 
minus profuit Nerea tempt.intibus, cum hla turbimbus 
impulsae per altiim navc^ i rleritate inaudlta ferantur recta 
semper carma adeo ut tiav ig mtium incommoda magna ex 
parte adleventur, 

SiONOR GuGLiiiuo Marconi 

Hie est ille magus, Oulielmus Marconi, qul modum 
invenit signoruni ab ora in orani, a nave ad navem tranh 
maria immensa transmiUcndoruni Doiuerat quidem 
Maxwell, civis noster, viin clectricam per arthera omnia 
permeantem quasi fluctibus quibusdam prrferri Acressit 
etiam Hertz, Germaniae ornanientum, qui ostendit quo 
modn hi ductus ita regerentur ut tanquam procella quaedam 
electnca procul exorta ah is in locis satis longinquis agnos- 
ceretur Marconi tandem, qua erat ingenli audacia, id 
excogitavit ut his subsidiis usus locos disiunctissimos 
quasi colloquendi quadam facultate coniungeret Sollertia 
Igitur mauma, patientia vero admirablTl praedltus, singula 
impedimeifta quae spel exsequendae obstabant felicissime 
pervicit, lamque pOtest nulla vinculo, nullo filo intercedente, 
quod vel ocuJl vel tactio deprehendrrp possint, super 
dimidiam orbis terramm partem Signa transmittere 
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Sir Wiluau Sbuv Church. 
ilcHdmia naatra uaiim ex aJumnis niii, olim 
Inter noi artli medlcae doctorem, nunc Collegil Univeriitatii 
■Odum honoris causa creatum, Willelmum Selby Church 
Academlae etJam personam ^esslt In communi illo medi- 
corum Bntannico consIliOp penes quod regimen est ex- 
amlnalionum in arte medica habendarum MuUos annos 
JnsIgniB est inter medicos qul mercede vel parva vel nulla 
accepta egentes in maximis valetudinarhs Londinensibus 
curant . permuhi etiam qui hodie in omni parte regni 
medlcinam exercent hoc magistro et auctore studiorum usl 
sum Plurimum auctoritate valet In Regali medicorum 
Collegio, cul nuperrlme Freeses Iterum f actus est praemium 
denique singularmin erga artem medicam et cives bugs 
meritonim acceplt Baronettus a regina nostra Victoria et 
Eques de Balneo a rege nostro Edwardo creatus 

Sir Andrew Noble 

Asclepium iure aequitur Mavors, plunum nisi fallor inter- 
fector Ubicunque homines diras illas machines moliuntur, 
quae novos bello terrores addiderunt, in honore est Andreas 
Noble, vir honoribus et insignibus a multis regibus, inter 
quoB noster numeratur, saepe donatus propter operam in 
omni apparatu bellico praeclpuam Qul cum in exercitu 
Brltannico summa laude memlsset lam rude donatus multos 
per annos maximae illi prope Tynam oificinae praefuit ubi 
immania Vulcani tela et naves urbis instar habentes in 
usum nostrum et aliarum civitalum Cyclopes novi 
fahncantur Sed quamvis Martis cultor Insignis Mlnervae 
etiam acceptus est hoc enim praeter ceteros operam dante 
et hortante Laboratonum maximum scientiae Physices 
Busendae causa nuper institutum est, novo sane exemplop 
unde patet rectores nostros, Quantum civium utilitatibus 
prosit rerum naturallum scientia, aliquando intellegere. 

Sir William Crookes 

In multis genenbus quaerendi fructus magnos adsecutus 
eit Wlllelmus Crookes Ut a Chemia incipiam, novis 
analyseos modis usus a Kirchhoff et Bunsen in Germania 
excogitatls, qul substantias a luce quam ardentei emitterent 
allam ab alia dignoscerent, ipse novum quoddam elementum. 
Thallium dico, invenit, prima spolia eademque opima his 
armli nacius Elusdem autem Thallii atomos eclam 
expendere potuit, quo nihil subtilius, nihil admirabllius 
Primus etiam iliud divinavit corpora matenalia ita posse 
existere ut neque solida neque liquida neque vapora sint 
Hoc demonstravit cum e tubulo aera extraheret donee 
spatmm illud intra tubulum inciusum materia fere omni 
vacaret. Neque ipse solum in hoc curriculo feliciter 
varsatus est, sed alil ex iisdem carcenbus emissi alias 
palmas reportaverunt Illud vero non silendum esse arbitror 
eum, cum de hoc genere quaereret, instrumentum quoddam 
effinxlsse ad vim radiorum solis emetiendam, quod lure 
omnes inter miracula habent 

Sir David Gill 

In extremo Africae meridionalis promontorio sub tutela 
navium Bntannkarum surgit turns ad siderum motus 
observandos destinata Illlc plus vigintl lam annos magno 
aatronomorum omnium emolumento caeli slgna perscnitatus 
est David Gill IIIjc rem quater de integro aggressus Id 
adsecutus est ut distantiam, quae inter solem et nostram 
terram intercedat, accuratius quam qulvis e prionbus 
emeiiretur, adeo ut hodie omnes astronomi eius rationes 
pro veris habeant Idem eodem modo distantiam inter 
solem et qumdecim ex stcllls, quae fixae vocanturp definivit 
Accu rat list mam etiam descriptionem fecit ear urn caeli 
regionum, quas non nisi Australe latus orbis terrae 
IncolentibuB spectare concessum, et in t abulia maximis 
faciendis, quibus variae caeli partes cura exquisitissima 
depinguntufj cu! opeii praeclaro omnes ublque gentes hodie 
Incumbunt, rem felicfsslme navavit 

Sir John Murray. 

Alla ex Colonia transmarina ad nos venit loannes 
Murray, qu« quamquam ongina Scotus media in Canada et 
natui Cl iDStltutUB eat De aqua manna, de ammalibus 
iiiare habltantibus nemo cat illo doctior Harum rerum 
im^estigandanim causa navlgatlones plurlmas fecit. 
Trlglnta quidem abhlnc annos, cum novi quidam Argonautae 
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a rectoribuB nostrls publlce misal sunt, qul ex omni marl 
mater] am scientiae colligerent, ipse Inter deleetOB heroaa 
fult Fructus vero illlus navlgationii qulnque et quad- 
raglnta magnia commentanorum voluminibua continentur, 
quTbus omnes usl sunt, qui de nature sails, de calore marli^ 
de mannorum animal ium formii et agendi raclonlbus postaa 
Bcripserunt Maxim as profecto gratias habent omnes qui 
rerum naturae student loannae Murray horum com- 
mentariorum editon 

Prof Alfred Marshall. 

Academia nostra partlceps est laudia quam adsecutus esi 
Aluredus Marshall Cum enim in lltterarum commercio ea 
raCione semper uberetur quam hic in rebus venalibua 
constantiBSime vindicavit ut amico portu advenas omnes 
reciperet, hunc virum magno cum fructu inter sues adsclvlt, 
quamquam Cantabrigiae olim mathematicae studuit et in 
eadem Academia nunc Oeconomias Professor est Primus 
hic inventus est qui rationibus mathematicis fretus, quae 
antra tantum ad naturoin rerum cognoscendam a physicis 
adhibltae aunt, de commercio hominum et societate 
quaereret Cum in omni analyseos genere doctissimus easet^ 
symbolis tamen parcissime est usus, et divitl cuidam 
ratiocinandi venae rerum minutissimam co^nitlonem 
addidit, unde factum est ut opus illud maximum de 
Oeconomias pnncipiis non solum scientiae maturae et 
perfectae arCls sed etiam sapientiae altissimae monurnentum 
exfitPt 

Prof J J Thomson 

Inter Naturae venatores qui experimentis faciendis 
praccipue incumbunt losephus loannes Thomson dux est et 
signifer Qui rationibus feliciasime conceptis Id demon- 
stravit, quod nonnulli prius susplcati sunt, atomos illas^ 
e quibus constat materia rerum, e mlnutissimis quibusdam 
et fere mnumerabilibus corpusculis conglutinatas esse, quae 
tamen ipse et enumerare et expendere potuit Neque hoc 
tantum adsecutus est, sed in vi electrica et magnetica et In 
natura atomorum cognoscenda se semper exercuit Nos 
qui Budivimus luculentissimam eius orationem cum 
nupernme in hac Academia contionatus est, qul vidimus 
pulcherrima ilia expenmenta, quibus rationes suas probavit, 
minime mirabimur, cum omnes ex omnibus gentibus hulus 
scientiae avidos se Cantabrigiam conferre, turn ex eius 
fontibuB tot discipulos ubernmo cum fructu suos hortulos 
irngare 

Prof Horace Lamb 

Et hic et apud Antipodas summam laudem adeptus est 
Horatiua Lamb, qui et m Academia do Adelaide, cum in 
Australia versaretur, et Mancuniae in Academia Victoriana 
mathematices optimos studendi modos ostendit Neque 
solum in rebus Academicis gubernandls maxime floret, sed 
de rationibus physicis secundum mathematicam artem 
tractandls libros optimos scripsit, quos omnes in manu 
habent, velut de fluidorum motu, de luce, de vi electrica, 
de Bonitu, de scientia machinal 1 nupernme etiam de 
lerrarum motibus luculcntlssime disseruit In his operibus 
ita tenuissima ilia analyst, quae mathematicorum propria 
est, ad rationes physicas expendendas usus est. ut saepe 
res tenebriB ante sepultas nova luce illustraret Pauci sane 
hodie sunt qui de tot scientiae generibus egerunt qui melius 
et probabiiius de uIJo scnpserjt, nemo est. 

Prof, A R Forsyth 

Scientiam mathematicam quaha hodie est tanquam 
monurnentum esse videtur multorum laboribus multis in 
terns sensim aedlflcatum inter quos locum insignem tenet 
Andreas Russell Forsyth, non solum quod ipse huic prac' 
daro operl multos Lapides imposuit, sed qu^ haec omni>i 
quasi calce et caemento conglutinavit Augustinus Cauchy, 
Bemardus Riemann, Carolus Weierstrass, hi Germanl, ille 
Gallus, analyseos problemata trlbus viis aggressi, qulsque 
pro se lummi momenti res reppererant quae inventa ut in 
unam rationem congruentem conflaret, ut vinculis et nexlbui> 
conlungeret, ut his tnbus quaerendi modis usus cognition is 
humanae fines promoveret, Inventus est Andreas Forsyth 
De quo illud aflirniBre possumus si Fata eum inslgnem Inter 
mathematlcOB non fecisset, msignem in re publica 
gubernanda fecisset Natura, adeo eius consllla in rebus 
Academicis Cantabnglenses sul petunt, tanti eius ludiclum 
ab ofiuiibuB aestimatur 
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Prof. J* Drwar. 

Llquldone d« aen loquitur quii 7 Occurnt manti lacobui 
Dowar Quid enim? Partem allquam aerla circum- 
amUencia corrlpere, aecernere In vaaculo, cxi^e ut modo 
Buak alcut aqua, modo con^letur aicut glaelea, nonne haec 
ultra ingenii bumani flnea vldentur? Quae tamen poasa 
lamdudum notum «st immo, allquando facta aunt, aed 
in tanul erat at labor et aucceBBua Ulterlua vero progreaeua 
eat locobua Dewar, qui cum neque Impeniae neque labori 
neque cogitationibua luls parceret, Inatnimenta exquiai- 
tisaima perfecit, quibua via aliqua maior vel aerla vel 
tenuiaaimarum lllanim aubatantlarum ipsum aera aubtilltate 
auparantlum modo llqulda modo aollda fiat Ita nova 
quaedam et potentiaalma Naturam Inveatigantlbua aubaldia, 
quibus ipse maximo cum fructu usua eat, aliia tradidit, cum 
materia quails ait omni fere calorie particula ablata homines 
lam cognoflcere poaslnt. 

Prof J Laruoh 

Newtonus ilLe, '* qui genus humanum ingenio superavit," 
solem terram lunam planetaa nutu quodam et pondere con- 
tineri docuit, et motus auos conficere hac vi compulsos 
Cui auceesait hia diebus losephua Larmor, cathedrae 
Newtonlanae noviasimum decua, qui vir ingenio Hibernua, 
mathematices sclentia vere Cantabrlgiensis, id fecit ut in 
omni omnia corporis aComo mundi ima^inem eapressam 
vlderemus, cum doceret partlculaa mlnutisaimaa, e quibua 
corporum atomi conaCent, vi electnca continen et hoc 
iT'omento coactas quasi per orbitas ag-itari Quae doctrlna 
non modo in ordinem convenientem redegit quidquid antea 
de lumlnia natura de vl electnca et magnetica compertum 
eat, aed nodos dlfficiltimoa, quibus implicantur 11 qui experi- 
ment 19 faciendls se totos dant, omnes exsoLvit 


At presentation day of the University of Manchester on I 
July a, the honorary degree of D Sc was conferred on 
Prof B Brauner, of the Czech University of Pra^e, Dr 
Ludwig Mond, F R S , and Dr W H Perkm, sen , 
FRS 

The Schunck Laboratory, which was bequeathed to Owens 
College by the late Dr. Schunck, and has been removed 
fiom his realdence at Kersal and rebuilt in the college pre- 
cincts as nearly as possible in Iti original form, was formally 
opened by Dr, W H Perkin, FRS, last week 

Wb learn from Science that at the recent commencement 
exercises oF Columbia University a gift of 50,000! from 
Mr Lewisohn was announced, to be used for a building 
for the School of Mines It is also reported that the sum 
of 65.0002 has been collected for MacAlaster College in 
Minnesota The largest gifts were ao.oool from Mr 
C D Dayton and io,ooo2 from Mr. J J. Hill. 

The first volume, January to June, 1904, of School, the 
new educational periodical published by Mr John Murray, 
has now been issued It contains a good supply of articles 
on educational subjects of theoretical Interest which will 
appeal to the student of pedagogics Matters of educational 
administration, and notes on the way in which the recent 
Education Apts are being utilised by Local authorities, are 
given a prominent place The teaching of science, and 
topics of especial Interest to those engaged in this part of 
school work, receive but little attention 

In connection with the opening of the new laboratories 
and workshops by Sir William H. White, K C B , at the 
Merchant Venturers' Technical College, Bristol — which was 
announced in our issue of June i^the governing body has 
iMued a lavishly illustrated " Souvenir,'" which provides an 
excellent account of the work and equipment of the enlarged 
institution In tracing the growth of the college during the 
last fourteen years, the pamphlet shows that during this 
period the number of adult students attending the day 
classes has Increased five-fold, Che number in attendance 
in 1890 being 48, and this year 343 It is only necessary 
to read the oescrlptions of the workshops provided for the 
technical Instruction of printers, bookbinders, palntersi 
plumbers, and engineers of various kinds to appreciate how 
much Is being done In Bristol to train fully qualified work- 
mdrt for the city's industries, and the large number of 
students who attend Che courses of work provided shows 
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that the men themselves appreciate what Is ofiered The 
piovision of classee in the branches of science associated 
with these technical lubjecte le also satisfactory. 

The recently published " Besuchs-Statlstik " for the 
semester ending In March last shows that there were 37,854 
matriculated students studying in German universities, In- 
cluding 3093 foreigners (this is the highest total ever reached 
by Che non-German element) , Che number of non-matneu- 
lated students was 91B7, thus making a turn total of 47,041 
Of the different universities, Berlin easily stands first with 
7503 matriculated and 6353 non-matrlculated students. 
The next in numerical order are Munich with 4609, Leipzig 
with 377a, and Bonn with 3394 students of all classes 
Breslau and Halle have each more than 1500, and the 
following nine universities more chan 1000 students — 
lUblngen, Gottingen, Heidelberg, Strassburg. Freiburg, 
Wurzburg, Munster, Marburg, and Giessen. Of the foreign 
students 3620 are Europeans, consequently leaving 473 who 
hail from the other continents Among these 2620 European 
students, Russia, with 986, sends considerably the largest 
contingent, then follow Austria and Switzerland It is a 
remarkable fact shown by the statistics that by far the 
largest proportion of non-inatriculated to matriculated 
students, viz 42 per cent , js to be found in Berlin The 
weaker sex, represented at all the universities except 
Munster, Greifswald, and Rostock, forms a seventh part of 
the total of non-matnculated students Berlin claims the 
largest portion of Germany's lady students, for 42 out of 
every too prefer Co study m bhe Imperial capital, the uni- 
versities next in favour being Breslau, Bonn, and Strass- 
burg, but here their numbers never exceed 100 

Ihe total number of students at the French universities 
for the semester ending in March was 30,405 Here 

again the university in the capital easily heads the list 
with 12,948 students Then come Bordeaux, 2320, 

Toulouse, 2igi, Montpellier, 1707, Nancy, 1327, Rennes, 
1190, Lille, 1164, Aix-Marseille, 1080, Dijon, 860, Poitiers, 
863 , Caen, 75a , Grenoble, 705 , Besan9on, 333 , and 
Clermont, 299 10,972 belonged to the law faculty, 6686 

Co Che medical, 4765 to the science, 4384 to the arts, 3014 
to the " pharmaceutical " faculty The numbers of 

foreigners, amounting to nearly scxio, included 450 Russians, 
300 Persians, 1^5 Roumanians, 165 Germans, 109 
Bulgarians, 113 lurks, 83 Egyptians. 57 Americans, and 
35 English students, The sum total of women students 
amounted to 1125, of whom 677 were of French nationality 
and 448 foreigners — almost entirely of Russian birth 

The Senate of the University of London, at a meeting 
on June 28, considered a report from the committee appointed 
to deal with the offer of the Goldsmiths' Company to 

transfer to the university the Goldsmiths' Institute at New 
Cross, The Senate decided Co accept the munificent offer 
of the company, and an ad interim committee was 
appointed Co carry out the reorganisation of the Institute 
lo irteet Che needs of Che county councils of London, 
Middlesex, Kent, and Surrey, and the borough council of 
Croydon, it Is proposed that a day training college for 
about 400 students shall be open^ in the Goldsmiths’ 
Institute in the autumn of 1905. In connection with this 
college it IS considered important that day classes should 
be held preparatory for the intermediate examinations, or 

up to the standard of the intermediate examinations, In 

arts and science. This scheme will absorb the funds at the 
disposal of the university, which will thus be unable to 
carry on other classes unless it receives further financial 
supi^rc. Should such support be forthcoming, it is pre- 
pared to carry on at New Cross the higher part of the work 
of a polytechnic, and to continue the existing school of 
art It will not be possible for the university to 
continue the social and recreative side ' of the Institute 
The scheme has received the full approval of the Gold- 
smiths' Company The Education Committee of the London 
County Council has also had the affairs of the Goldsmiths' 
Institute under consideration, and on Tuesday the council 
accepted its reconnniendationa to Inform the Goldsmiths' 
Company that the council would view with regret the 
closing of the Goldsmiths' Institute ahd the termination 
of its educational work as a polytechnic, and Inviting the 
company, to consider whether some arrangement cannot be 
come to 'by which the work of the Institute could be con- 
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LmUed in its present polytechnic form Another recommend- 
ation accepted states, among other points » that, in the event 
of its proving impossilfle to secure the continuance of the 
Goldsmiths^ Institute as a polytechnic, the council would 
regard it' as of great importance to secure its retention 
as a centre of evening instruction in as many subjects as 
possible, especially in the higher grades, and to arrange 
for the Lontjnuance of an eifficient department of mechanical 
and electrical engineering for evening students 


SOCIETIES AND ACADEMIES 

London. 

Royal Society, May 9, — "The Fossil Flora of the Culm 
Meanures ol North-west Devon, and the Palaiobotanical 
Evidence with regard to the Age of the Beds ” By E A 
Newell Arbwr. Communicated by Prof. McKenny Hughes, 
F R S 

The Carboniferous rocks of Devonshire, generallv known 
as the Culm Measures, nre divided into an Upper and a 
Lower division The Upper Culm Measures, which are of 
Upper Carboniferous age, form by far the thickest portion 
of this Carboniferuu!! senes Pirint remains, although 
abundant in these beds, are rarely suhiciently well pre- 
served to admit of identification A number of species have, 
however, been obtained, some of which are new to Britain, 
from the one horizon in the Upper Culm Measures m which 
coal, known locally as culm, is found This flora is 
identical with that of the Middle Coal Measures elsewhere 
in England, and consequently the horizon on which the 
coal or culm occurs in the Bideford district is the equivalent 
of the Middle Coal Measures, a higher horizon than has 
been previously assigned to these beds 

1 here is also evidence that the Culm Measures at 
Instow, which occupy a lower horizon than the Culm 
Measures of the Bideford district, are probably the equiva- 
lents of the Lower Coal Measures Ihus both the Lower 
and Middle Coal Measures are represented in Devonshire, 
and, as the higher beds of the Culm Measures are as yet 
uneaplored, possibly even higher horizons may eventually 
be found lo be represented 

It IS pointed out that the Culm Measures of Devon, which 
have been regarded by several geologists as essentially a 
Lower Carboniferous formation, are in reality chiefly, but 
not entirely, 0/ Upper Carboniferous age Consequently, 
the term " culm " or “ kulm ” generally applied to certain 
deposits in Germany, Austria, and elsewhere on the 
Continent, which are entirely of Lower Carboniferous age, 
IS peculiarly unfortunate, for these beds are not of the 
same age as the great bulk of the Devonshire Culm 
Measures 

June It) — ^"'Ihe Decomposition of Ammonia by Heat 
By Dr E P Psrman and GAS Athktieon. 

Ammonia gas was heated in a ^porcelain globe placed m 
a muffle furnace, and the total pressure of the ammonia 
and decomposition products was read by means of a mercury 
manometer at equal time intervals, the Volume being kept 
constant. The temperature was measured by a Callendar- 
GriAithB pyrometer, and was maintained constant within 
1° or a° , in the various experiments it varied from 677° 
10 1111“ 

At the end of each experiment the temperature was 
raised to about 1 100°, and maintained at that point until 
the decomposition of the ammonia was practically complete , 
the pressure was then read again, and from it was calcu- 
liited the Initial pressure of the ammonia in the globe 

Let pj be the pressure of the ammonia at any instant 
during the decomposition, that of the nitrogen, that 
of the hydrogen, P the total pressure at the same Instant, 
the initial pressure of the ammonia, then ^1+ + 

and , from these equations it 

follows by substitution that — P, 1 e the pressure 

of the ammonia at any instant is double the initial pressure 
minus the total pressure be the instant of observation. The 
experimental data furnish values of P and and valuey 
of^t^g-P^fve been calculated and tabulated , from the latter 
were calculated^ , but AP/A(sdP/dt approximatelyg 

and dP/dt^dpJdtj no that the rate of change of pressure 
of thfeiAmmonia at varlov^ pi'esaures becomes known Two 
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senes of curves have been draiyn showing the variation of 
the rate with the pressure 1 he most noteworthy features 
of the curves are —(1) at the highest temperatures they 
become straight lines , (a) they all run towards the origin , 
(3) they become much steeper when certain metals 
(mercury, iron, or platinum) are present m the globe, 
Ihe chief deductions are — (1) the decomposition is mono- 
molecular, (a) and (practically if not completely) irre- 
versible , (3) the rate of decomposition Is much increased 
by the prasepce of certain metals 

Some experiments were made also on the effect of sudden 
change of pressure on the rate of decomposition , the results 
confirmed the conclusion that the reaction is monomolecular 
1 he irreversibility of the reaction was conlirmed bv passing 
nitrogen and hydrogen through a red-hot glass tube con- 
taining porcelain, when no ammonia was found tp pe pro- 
duced 

Royal Astronomical Soclely, June 10 —Prof H. H. 
lurner, president, in the chair — Mr A. R Ninka read a 
paper on the reduction of 205 photographs of Eros made 
at nine observatoru s during the period 1902 November 7-15, 
with a determination of the solar parallax , 110 of the plates 
were taken at Cambridge, the remainder at \lgiers, Lick 
Observatory, Northfield Observatory, Oxford, Pans, and 
other observatories The author described the method em- 
ployed in the reductions, Ac , and gave as the resulting 
value for the solar parallax 8' 7966^0' 0047, a result nearly 
in accordance with that obtained by Sir D Gill from helio- 
nieter observations of minor planets — Mr M £ J Ohnurif 
read a paper on the gyroscopic coJhmatnr of Admiral 
Fleiinais In this instrument the principle of the gyroscope 
was employed to furnish an artificial horizon for sextant 
observations at sea The instrument w'as shown to the 
meeting, and its construction and method of employment 
were described — Mr Bryan Cookoon gave an ai count of 
his paper on the mass of Jupiter, and coirections to the 
elements of the orbits of the satellites, from heliometer 
observations made at th^ Cape Obsvrvnton during the years 
1901 and 1902 'Ihe methods of observation and reduction 
were explained, and a brief account given of the results — 
Mr E VV Maundkr read a paper on the distribution of 
sun-spots in heliographic latitude during the years 1874 
to iqoa The aulhor considered Spoerer's law for the dis- 
tubutiun of sun-spots to be true withui the limits of its 
enunciation — that there 15 only one &pot zone in either hemi- 
sphere except during the brief period just after ininimum. 
— ^The Rev \ L Cortio read a paper on the \ariation of 
latitude of the greater sun-spot disturbanies, 1881-1903. 
Dr Lockyer briefly replied, contesting some of Mr- 
Maunder's conclusions 

Chemical Soclely, June 15 •Pmf W A Tilden, F.R.S , 
piFsident, in the chair — Ihe following papers were read — 
Ihe mechanical analyssis of soils and the composition of the 
fi actions resulting therefrom A D Hkil. The object of 
the investigation was to ascertain the effect of introducing 
into the mechanical analysis of soils a preliminary treat- 
ment of the soil in dilute acid followed bv ammonia, ax 
first suggested by Schlccsing Eighteen soils of known 
history were selected from the Rothamsted experimental 
plots,, to give comparisons of the same soil in an un- 
nianured condition and when rich m humus through the 
accumulation of organic matter With these soils the 
method involving a preliminary treatment with arid showed 
the essential identity of soils from the same experimental 
field whatever the manuring had been, wheieas the analyses 
made on the raw soil gave very different results, depending 
on the treatment the various plots had received — ^The effect 
of the long-continued use of sodium nitrate on the constitu- 
tion of the soil A D Hall. On reviewing the results of 
the mechanical analysis of the Rothamsted soils, it was 
observed that those which had been manured with sodium 
nitrate eve^ year gave abnormal results for the last 
fraction The removal of the finest particles from the 
surface soil is attributed to deflocculation induced by the 
use of sodium nitrate, and followed by the washing of the 
flnest particles into the subsoil. — ^The decom posit Ion of 
oxalates by heat A toot^ It is shown that the decom- 
position of oxalates hy heat is teu simple than is generally 
supposed, and that, except in the case of magnesium oxalate, 
the oxalates of the common metals gan^raUv yield a small 
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quantity of carbon — Soma alkyl iderlvatives of sulphikr. 
fictanium and tellOrlum A lootl^ A description of the 
derivatives obtained by the action of various alkyl iodides 
on these elements. — ^The ultra-violet absorption spectra of 
certain eno I-keto-tautomerides, part 1 , acetylacetone and 
ethyl BcetoQcetate E C C. Uly and C H. Doaeh. 
From comparative observations of the absorption spectra 
of these compounds under various conditions, the conclusion 
IS drawn chat with acetylacetone, ethyl acetoacetate, and 
their metallic derivatives, a state of dyoainic isomerism 
exists in the solutions, and that this isomerism is evidenced 
by a characteristic band in the spectra — Ihe action of acetyl 
rhlonde on the sodium salt of diacetylacetone and the 
constitution of pyrone compounds J N Oollla. A de- 
scription of three isoniendcs obtained in this reaction, from 
the study of which the author has been led to assign a new 
constitution to pyrone and its derivatives — Our present 
knowledge of the chemistry of indjgo W P BIOHam 
Some observations on the purity of commercial indigotin 
and on the composition of indirubin were made — A' ** 
Dih^drobenzene A W OrooBl^y. A description of the 
formation and properties of this substance is given — ^The 
absorption spectrum of p-nitrosodimethylaniline W N 
Hartlay. The absorption caused by p-nitrosodmiethyl- 
nniline at the less refrangible end extends into the infra- 
red, and at the more refrangible far into the ultra-violet 
The transmitted rays are thus restricted to a band of yellow 
and green light bordered on either side by a band of intense 
absorption Ihe alkyl-substituted phenols and anilines 
absorb varying quantities of the ultra-violet, the absorption 
not extending into the visible spectrum , but it is also 
shown that the introduction of the NO, as distinguished 
from Ihe NOH group, extends the absorption far into the 
coloured rays — 'Ihe influence of solvents on the rotation of 
optically active compounds, part vi , the rel'itionship 
between sulution-volunie ancl rotation of the dialkvl and 
]>ota*)iiUin alkyl tartrates in aqueous bolution I S 

PKttBraen — The constitution of hydrastinine J J 

DebbiB and C K Tinkler Solutions of hydrastinine in 
ether or chloroform are colourless, and their absorption 
spectra are practically identical with the spectra of h>dro- 
hydrastinine From this it is argued that the carbinol 
formula should be preferred to the open-chain or aldchydic 
formula of Rover On the other hand, the aqurcius or 
alcoholic solutions of hydrastinine give spectra which agree 
with those of the hydrastinine salts, whence it would appear 
that, under the influence of these solvents, hydrastinine 
changes from the carbinol to the ammonium base — ^Ihc 
influence of moist alcohol and eth}l chloride on the boiling 
point of chloroform J Wade and II Flnnamora. 
Chloroform made from alcohol contains, in addition to 
alcohol, a small quantity of ethvl chloride, both of which 
depress the boiling point — Iwimonene nitrosocyjnides 
W A TIldBn and F P LbacIi. Ihe nitrosocyanide de- 
scribed by Tilden and Burrows as a liquid is found to be 
a crystalline optically active solid having m p 00-91°, and 
[a]n-t-i65° — Photochemically active chlorine, 11, a pre- 
liminary notice C 11 burcdBB and D L OhdpmAii. 
— Additive compounds of anhydrous magnesium bromide 
With organic oxygen and nitrogen coinpounds J J 
ftuaboreuBh, H.' Hlbbart, and S H Baard. — Differenti- 
ation of primary, secondary, and tertiary amines A pre- 
Irniinary note J J BudberouBli and H Hlbbart. — 
Influence of radium radiations on labile stereoisomendes 
J J Sudborou^h. The results indicate that aHo~ 
cinnamic acid and its a and 0 bromo-denvatives are trans- 
formed more readily under the influence of sunlight than 
by prolonged exposure to radium radiations — Notes on 
analytical chemistry G T Morgan. The separation of 
arsenic by distillation in hydrogen chloride The estim- 
ation of carbon by oxidation With chromic acid — Nitrogen 
chlorides containing two halogen atoms attached to the 
nitrogen K D OhattawBifi — Sulphonphenylchloroamides 
and sulphontolylchloroamides F D ChattAWBir. 
— Stereol so meric glucoses and the hydrolysis of 

glucosidic acetates E. F. ArniBtronv and P S 
Arupi It was shown that the acetyl grBups are 
removed with unequal readiness from the pen tap-acetates of 
glucose and galactose and from sucrose oc:taacetate, and 
With equal readlneee from the tetra-acetates of the methyl- 
glucondes and galactotldee — ^The colouring matter of the 
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flowers of Buica frondosa A G Psrkin. This dye*stufT 
is shown to contain two substances, bultpl and htitein, which 
are closely related in constitution, the former being a 
chalkone compound and the latter the corresponding 
flavonone isomende — Cyanomachirm ^ A, G Porbln- 
This product, which exists in jackwood, ilosely resembles 
the catechins in constitution, and is probably derived from 
them by the replacement of a catechol nucleus by resorcinol 
— The determination of aietyl groups A G PBrklb- A 
description of a hydrolytic method of estimating acetyl 
groups in organic compounds — Note on the catechins 
A G Parkin. A description of the acetvl derivative of 
the catechin (acacaifLhin) derived from Acacia catechu is 
given — A constituent of Java incUgo A G Parkin. It 
is shown that the yellow colouring inadpr present in Java 
indigo IS identical with kampherol 
Royal Microacopical Society, June 15 —Dr D H Scott, 

F R b , president, in the chair — A direct proof of Abbe’s 
theorems on the microscopiL resolution of gratings Prof 
J D Ivorott. The image of the grating funned by the 
objective is the resultant ofTei t of the di^tui bances in the 
image plane due to the diflraction spectra formed In the 
focal plane The optical path measured from a plane wave- 
front, before incidence on the grating, to the spectrum of 
ordei o, is unaffected by displacement of ihe grating The 
path to a spectrum of order 1 is altered bv Ax/s, and to a 
spectrum of order n by n\x/s, by a shift x of the grating, 
f denoting the distance between rulings At a hxed point 
P in the image plane, the interference of the spectrum of 
order o with a spectrum of order n goes through a complete 
cycle, while x increases by s/n That is, n lines in the image 
move across P during a displacement a ol the grating 
Similar reasoning applies to the interference of any two 
of the spectra, and gives Abbe's results \ displacement 
X towards either side diminishes the paths to the spectra 
on this side, and increases the paths to the spectra on the 
other Side When only one spectrum operates, there is no 
interference and no alternation of brightness — The recent 
Forammifera of the MaUi Archipelago F W MIIMt. — 
Nature’s protection of insect life F knock. 

Phyalcal Society, June 34 — Dr R, T Giazebiook, F K S 
president, in the ihair — Chemical dissociation and electrical 
conductivity A L Qnrrctt and Dr' R S WIIIcwb. It 
ha^ been shown by Beattie (Phil A/ag , 1899) that a 
miviure of salt and iodine, when plated on a zinc plate and 
heated, gives rise tn electrical conductiviLy, although 
separately no such elTect is produced This is shown to be 
due to the formation of zinc iodide Following on this the 
electrical londuitivity produced by heating various salts is 
investigated under different conditions of temperature and 
elpctru field A large excess of positive electricity is found 
in nearly every case — The magnetisation of iron in bulk 
Dr W M Thornton The paper is in three sections, 
The first describes a method of nipasuring large quantities 
of magnetism by the use of an exploring coil placed qround 
the core and an exciting coil in series with a recording 
milli-voltmeter The second section deals with the curves 
of rise of magnetising currents, when the core is solid and 
when laminated, as affected bv the reaction of the core- 
currents, and also by the change of pcrmnability during 
magnetisation In ihc last section an example is given of 
the sudden dip in the curve of rise observed only with large 
cores 

Paris 

Academy of Sclencea, June 27 — M Moscart in the choir.— 
Researches on cyanogen solubility and polymerisation 
M BorthBlot There is no true coefficient of solubility 
of cyanogen in water or alcohol, a slow chemical redction 
taking place from the first With othfcr solvents, i^uch as 
acetic acid, turpentine, chloroform, and benzene, the 
ordinary laws of solution are obeyed — Researches on 
evanogen and on its reaction with potassium cyanide M 
BorthBlat. An attempt to prepare polycyanides correspond- 
ing to the triiodides was not successful Cyanogen is 
rapidly absorbed by a solution of potassium cyanide, but no 
compound corresponding to potassium tri iodide was obtained, 
the gas being partly hydrolysed opd partly pblymens^ — 
On the distribution of time at a diifknre by means of 
wireless telegraphy G BUhgyrdan. The eapwiinents i 
described have been succesrfk^P to a diftagce or 9 kHp- 
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invtm, and there Mems no reaion to nippoie that the 
■ignale could not be eatlly lent over much longer dletancei. 
— Che dietillatlon of a mlnura of two metale Henri 
iHotaaAii and M O^Pwirwilairi Alloyi of copper» lead, 
alnC| cadmium, and tin were heated In carbon boata In the 
electric furnace. The alloys behaved exactly as In an 
ordinary fractional distillation, the composition varying 
with the time of distillation and the quantity of metal dis- 
tilled Thus with alloys of sine and copper, cadmium and 
copper, lead and copper, a residue could be obtained after 
a certain time consisting of pure copper. — ^The Influence on 
the rotatory power of certain molecules exerted by non- 
satu rated radicals The ally I ethers of borneol, menthol, 
methylcyclohexanol, and llnalool A Itallor and F, MAreh> 
With one exception, the ethers possess a higher rotatorr 
power than the active alcohols from which they are derived 
With the same exception, the molecular refractive powers 
found are in accord with those calculated ^Muscular work 
and the expenditure of energy in dynamic contraction . A 
OhauvMu. — Improvements in the photographic method for 
recording the action of the n-rays on a small electric spark 
R Blondlob The improvements on the method previously 
described Include the use of an aluminium lens for con- 
centrating the rays from the Nernst lamp on the spark 
gap, together with some details necessary for the working 
' of the spark. Very slow development of the negative is 
required to bring out the effect clearly — ^The action of 
magnetic and electric forces on ponderable emission , the 
effect of air In motion on this emanation R Blondiot 
— M Maquenne was elected a member of the section of 
rural economy in the place of the late M Duclaux, and 
Prof Waldmeyer a correspondent in the section of anatomy 
and zoology in the place of Prof A Agassiz, elected 
foreign associate — On certain classes of isothermal 
surfaces L RBlffy.— On a class of partial differential 
equations of the second order J OlBlrin. — ^Remarks on 
the propagation of percussions in gases E Jouguat. — 
On a new adrlal helix H Harvd and H d« la Vauln — 
The dielectric cohesion of the saturated vapour of mercury 
and Its mlxturea E. Bouty. The experiments were made 
. in a fused silica flask, which satisfied the necessary con- 
‘Mltlon of possessing no conductivity at the temperature of 
the experiment The cohesion of mercury vapour is only 
085 that of air, which, having regard to the high density 
of me vapour. Is remarkably small. The effect of intro- 
ducing various gases with the mercury vapour was also 
* studi^ — ^The transport of ultramlcroacopic particles In the 
current A Cotton and H Mouton. — On a new method 
of ttree-^lour photography R. W. Wood. — On the yellow 
and red 'varieties of thallium Iodide and the determination 
of tbe^ normal point of their reciprocal transformation 
ill tCordoa The transition point was determined as 168°, 
flr aP lower than the figure usually accepted — On the 
‘ nitrate and nitrite of thallium U Thomoo. Thallous 
Citrate li decomposed at 450°, furnishing nitrous anhydride 
and a well crystallised sesquioxide. without any appreci- 
^abla amount of nitrite being formed The nitrite is de- 
comiiOBed in an analogous manner It was found that 
thallous nitrate can be partly volatilised without decom- 
position — ^The total synthesis of rhodinol. the characteristic 
^^cohql of essence of roses L BouvMult and M 
^ourmend. Ethyl geraniate. treated with sodium and 
Cbwiute aicdhol, gives a mixture of two alcohols, one of 
^Ich.ii rhodinol This alcohol possesses a strong odour 
of roses, ^ pnd, except Chat it Is inactive, shows all the 
^properties of the rhodinol extracted from essence of roses 
essence of pelargonium A crystalline semicarbazone. 
melting at iia”, has been prepared from Its pyruvate, and 
this has been found to be identical with the similar com- 
pound prepared from the natural rhodinol — On two homo- 
loraes of pyrocatechol R Oolcngw. The preparation of 
ethyl pyrocatechol and Isopropylpyrocatechol is described, 
and their physical properties given — On a new class of 
ethertoxldes Marcel Dmeudd. By the bmIoo of sodium 
^oij^lace upon dichloromethylether, the ether 

^ C,H*— O-CH.— O— CH,— 0 -C,H. 

Is Obtained. ' In Its chemical and physical properties it 
hpproxIfnaCes td Che formals.— Ori metnylarMiiic * v Augwrt 
SpTutldkii of sodium meChytarsenaie r^uced by heating In 
thb water ^th with bddfum hypophosphlte give a yellow I 
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oil of th« omplrleal oompooltlea CHaA*. Thio con bo 
purlfled by fractional dlitiUetloB in ''a vaouiim, and 
scopic determinatlonm In benzene oolutlon riicnr that ICe 
molecular weight is four times that of the simple formulae 
It polymensca readily In preaenco of hjdfo» 10 iib acid, 
giving a brown powder which haa hem mistaken for 
arMnlc —On some mixed phosphonia acids denved from 
hypophosphorous acid * C. Marlao— Additional ammoniacal 
compounds of the rosonilines ' Julea Behffnldlliic— Study of 
the variation of the mineral matters during the ripening 
of seeds G. AndrOo — Researches on plant acidity ' Eug 
Oharabot and Alex HObarc.— The action of heat and 
acidity on dissolved amylase P Batit. The diastatlc 
power of a malt may be increased by altering the acidity 
of the solution to the point corresponding to coagulation 
by heat — Abnormal developments independent of the 
medium. C Vigular.— On an unknown animal met with 
in the Bay 6f Along , M L'loet* An account of an animal, 
apparently a sea serpent, seen from the gunboat Dicidie on 
February 25 Its length was estimaM at 30 metres. — 
Ihe complete extraction of water and gases from seeds 
Paul bnequnml. — ^A resonance method for the determin- 
ation of the frequency of nervous osciUations Augustin 
Charpwntlar — On the urinary chromogen due to sub- 
cutaneous injections of skatol Ch Perehor and Ch 
Hwrvloux. — ^The action of salts of the alkaline metals upon 
the living substance N. C PnulMoo. The limiting 
quantities of salts of the alkalies which act upon yeast 
under fixed conditions are proportional to their molecular 
weights — On the problem of "statical work’’- hydro- 
dynamical and electrodynamical paradoxes Ernest Boivny. 
— On the laws of the so-called " statical work " of muscle 
Ch Hnnry.— On the toxic action of Intestinal woritis 
L. JnmiwiM and H Mnndoul. — Observations at the 
Franco-Scandinavian captive balloon station at Hald - 
L Teisserenc dn Bort. 
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IS RADIUM AN ELEMENT? 

Hadfo-acttvilv, By Prof E Rutherford, F.R S 
Pp. viii + 39q (Cambridge University Press, 
1904 ) Price lof td net 

Radio-activity By F Soddy, M A (The Electrician 
Printing and Publishing Co , 1904 ) 

Radium Bv L A I^vy and H G VVillis 
(London ' Percival Marshall and Co , 1904 ) 

I N February. 1896, M Henri Becquerel found that 
uranium salts emit rays capable of affecting' a 
photographic plate and of penetrating black paper and 
other bodies opaque to ordinary light In the eight 
years vkhich hove elapsed since, a startling senes of 
discoveries of exLrnordinarv interest to the physicist 
and chemist has rewarded Ihose experimental in- 
vestigators who followed up the clue given by 
Becquerel 's observation just mentioned As the result 
of their labours, a new branch of physical chemistry 
has been created which already possesses a bulky 
literature, growing with ever-incrcasing vcjocity The 
following arc approximately the number of papers on 
radio-activitv published in scientific journals for each 
3 ear since Bccqucrel's original discovery — 1896, 7, 
1897, iM. 7. 18, 1900, 19 j 1901, 36, 1902, 

41 , 1901, 90 Thus at present the literature of the 
subject comprises several hundred papers, and new 
papers are appearing at the rate of several per week. 

Among those who have contributed most to the 
exact study of radio-activitv, Prof Rutherford occu- 
pies a foremost place, so that a connected account of 
the experimental results obtained and theories pro- 
posed to explain them from his pm cannot but W 
welcomed bv all those interested in the subject '1 hr 
volume under consideration is the third of the "Cam- 
bridge Physical Series," edited by Mr F H Neville, 
F.R S . and Mr W. C D Whcthain, F R S The 
first volume was " The *1 heory of Solutions," by Mr 
Whetham, and the second " The Conduction of Elec- 
tricity through Gases," by Prof J J Thomson The 
reniarkabl}' high standard of scientific exLellence set 
by the first two volumes of the senes is fully main- 
tained by Prof Rutherford in the third 
The first chapter contains an historical account of 
the discovery of the radio-active properties of uranium 
and thorium, of Madatne Curie’s magnificent discovery 
of radium, and of the discovery of the other less known 
radio-active elements The second chapter contains a 
short account of the ionization theory of condtiction 
through gases, on which so much of 'ihe work on 
radio-activity depends, and the third a very useful 
account of the experimental methods employed in in- 
vestigating the properties of the radiations emitted by 
the radio-active substances The remaining chapters 
contain a very complete and concise account of the 
nature of the radiations, of the amount of qp^rgy 
emitted, and of the remarkable atomic transforma- 
tibns of radio-active natter The book is not of a 
popular character; intended for those who wish 

to study the subject steentificaDyi possibly with the view 
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of undertaking research work on it For such students 
it IS admirably adapted, and possible openings for re- 
search work are suggested implicit)' or explicitly on 
almost every page Such a work cannot fail to be of 
great service to scientific students 

The remarkable phenomena exhibited by the radio- 
active elements have led lu the adoption of theories 
which a few years ago would have appeared almost 
ridiculous One gram of radium gives out more than 
800,000 gram calories of he.it per year This heat is 
apparently due to the spoilt menus disintegration of 
radium atoms into matter possessing less cnerg)' 
Radium is, in fact, an endothermii compound in pro- 
cess of decomposition So f.ir iis we know the process 
IS not reversible, but it may be that al exlreniely high 
temperatures radium atoms could be formed b)’’ the 
combination of their products of disintegr.ition with 
absorption of heat 

The radium atom first cmiLs an a-p.irticle which is 
a positively charged body having a mass about twice 
that of a hydrogen atom The rtst of the atom con- 
stitutes r.idiuin-X The radium-X then disinU'gr.iLes 
into an a-partirle, and the gaseous radium tmanation, 
this in turn disintegrates, and the process goes on 
through a whole senes of transformations Tht final 
product IS, it IS suggested, perhaps polonium A 
radium atom, there fore, appears to consist of a 
polonium atom, and about six a-parlicles But there is 
reason to believe that the o-particles, when their 
charge is neutralised by a negative eorpusile, become 
helium atoms IF this is so, then a radium atom is 
really the compound radical PoHe„, and is not an 
elementary atom at all On the other hand, radium is 
from the chemical standpoint closely an.ilogous to cal- 
cium, strontium, and barium, and it finds a place in 
the periodic arrangement of the elements If, then, 
radium is really a compound radical, it is probable that 
all the other elements, except, perhaps, htliuni, and a 
few others of small atomic weight, are compound 
radicals also The chemist must, m fact, either aiopt- 
a new definition of .m element or else prepare fOr a 
large reduction in the number of such bodies 

The velocity of the radio-active processes is in- 
dependent of the temperature This remarkable fact 
IS said to indicate that the changes taking place are 
of a purely atomic character It mOst be admitted that 
the mi aning of this statement is not very clear If 
the radium atom consists of several parts which are , 
separated during the process of disintcgratiun, then thd 
radium atom is rcaJl}^ a molecule, and disintegration 
IS, slnctlv speaking, a molecular process MoreoVer, 
molecular processes arc known the velocity of which is * 
independent of the temperature withn\ certain limits 
tor example, the rale of solidification of many super- 
cooled liquids increases at first with Che supercooling, 
but Chen attains a constant value independent of thd* 
supercooling over a considerable range of temperature 
The energy set free during radio-active processes is 
enormous compared with the kinetic energy of ll^e 
molecules due to heat motions, and t^erc is no known 
reason why such irreversible decompostCions should 
not proceed at a rate independent of the temperature, 
even if they are not of a purely atomic character 

M 
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The rate of disintegration of the radio-acdve bodies 
IS also independent of their state of chemical com- 
bination, which indicates that the radio-active pro- 
perties belong entirely to the so-called atom of the 
radio-active element present, and are not communicated 
to the other atoms present in the compound 

It thus appears that the atoms of the so-called 
elements contain an immense store of energy, and this 
discovery leads to interesting possibilities which Prof 
Rutherford discusses in connection with the heat 
supply of the sun and earth, and other heavenly bodies 
If the sun and earth draw their heat supply from this 
store, then it is possible that the present rate of 
emission may have been going on for vastly longer 
ages than those hitherto supposed possible, longer 
even than the ages demanded by geologists for the 
completion of the processes of formation of the earth’s 
crust 

Exception may be taken to the terminology adopted 
in some parts of the book For example, the product 
of decomposition of the radium emanation which is 
deposited on solid bodies is referred to as ” emanation- 
X ” It would probably be better to reserve the term 
emanation for radio-active gases, but at the same 
time, it must be admitted that " cmanation-X " is a 
better name than induced radio-activity.” 

The arrangement of the matter and its treatment are 
throughout admirable 

Mr Soddy’s book on radio-acLivity contains an 
excellent and interesting account of the subject The 
arrangement of the matter and point of view adopted 
are very similar to those in Prof Rutherford's book, of 
which Mr Soddy's is practically an abridged and 
slightly popularised edition 

Messrs Levy and tVillis’s book on radium is sup- 
posed to be of a popular character, and contains an 
account of many of the properties of radio-active 
bodies The arrangement of the matter cannot be 
commended, and the authors' scientific knowledge does 
n^t appear to have been sufficient for the task they 
have undertaken Facts and results which it is 
suggested might be obtained if looked for are mixed 
up in a manner calculated to confuse the reader , there 
are besides many inaccurate statements It is difficult 
to see what useful purpose this book can serve 

Harold A Wilson 


BOOKS BLAKT-FHYSIOLOGY. 

The Physiology of Plants, a Treatise upon the Meta- 
bolism and Sources of Energy in Plants By Prof 
W Pfeffer Second fully revised edition Trans- 
lated and edited by Dr Alfred J Ewart Vols i 
(pp XU + 632) and II (pp vlii + 396). (Oxford at ihe 
Clarendon Press, 1900 and 1903 ) 

Vorlesungen Uber Pflanzenphysiologie By Prof 
Ludwig Jost. Pp, xiil + 695; with 172 illustrations 
(Jena Gustav Fischer, 1904 ) Price 13 marks 

P ROF PFEFFER is to be congratulated on the 
completion of his great task — the re-writing, 
in the form of a second edition, Of his well known 
” Pflanzenphysiologie The present edition, of 
which the first instalment appeared in 1897, consists 
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of what are practically three volumes containing some 
1600 pages Of these, the two first volumes are before 
us in an English translation < 

The book is a unique one, for it 15 certain that none 
has ever appeared giving so complete an account of 
the physiology of plants. It must be remembered, 
too, that during the past forty years this branch of 
science has, through the labours of Sachs, Pfeifer, and 
a crowd of other workers, made great advances, and 
has developed into a huge mass of inter-related 
problems, so that the subject-matter is far more ex- 
tensive than that which any previous writer has had 
to deal with To form some notion of the activity 
of this department of botany, it is sufficient to look 
at the references which crowd the pages of the book 
It IS perhaps owing to the mass of new matter which 
had to be incorporated that Pfeifer has somewhat 
condensed his presentment of general results This 
has some disadvantages, inasmuch as the reader misses 
the give and take of a full discussion He gets, it is 
true, the matured judgment of the author, but he gets 
it condensed to a somewhat dry and cold essence in 
which the quality of attractiveness is sacrificed In 
what forms the mam tissue of the book — the detailed 
consideration of experimental evidence — Pfeifer is at 
his best, and rules his armies of facts with the easy 
authority of one who is not only deeply learned, but 
experienced at first hand with every part of his subject 
The book follows the broad natural division of the 
subject into ” StolTwechsel ” and ** Kraftwechsel," 
that is, into one volume on metabolism — roughly 
speaking, nutrition — and iwo volumes on growth, 
movement and development The most notable new 
feature in vol 11 of the English edition is the 
prominence given to causes of specific shape ”, this 
change is the natural outcome of the recent increase 
of interest in this field of work, for instance in the 
researches of Vochting, Goebel, Klebs, Dnesch, &c. 
In consequence of the greater space given to this de- 
partment (in Itself a decided improvement in the new 
edition), the attention given to the special physiology 
of growth 15 relatively diminished as compared with 
the old edition. The volume also contains short dis- 
cussions on heredity, variation, and allied questions. 
It 15 useful to know the author's views on questions 
of fundamental importance, but apart from this con- 
sideration we doubt whether these sections are quite 
worth giving in a book of this character, since 
It is impossible for the author to give space 
for an amount of discussion such as the problems 
demand However this may be, and such points are 
largely a matter of individual opinion, on the main 
point there can be no doubt; no one can question the 
value of such a mass of information grouped in logical 
sequence, connected by the thoughts and criticisms 
of the leading plant-physiologist of the present day, 
and representing the mature result of a long life of 
strenuous and successful work 

Dr Ewart, who has made the English translation, 
IB well qualified for the work, being an accomplished, 
physiologist, and his occasional remarks added in the 
capacity of editor are of value* The .task of trana*- 
lating German requires a certain courage as well «a 
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skill; the ong-inal sentences have to be individually 
annihilated before endurable English equivalents can 
be raised from their ashes This Dr Ewart has done 
so well that the book reads as though it had been 
written in English, 

No one can nowadays write a physiological text- 
book without being largely indebted to PfeHer’s 
“ Pflanrenphysiologie," and this, in his preface, Proh 
Jost acknowledges in the fullest way, but his book is 
so different from PfefTer’s in scope and manner of 
presentment that it is essentially an original work 

It is an eminently readable and useful book, it js 
written in a clear and easy style, and steers a skilful 
course between some of the difficulties that beset the 
lecturer On the one hand the author avoids placing 
too much stress on what is new, while he by no means 
neglects the recent literature, and is thoroughly up-to- 
date in his treatment of the subject He is not afraid 
of facing a difficulty or of pointing out where our 
knowledge fails to solve the problem He has pro- 
duced a book admirably suited to the advanced 
student of an English university, and one that may 
also be read with advantage by more advanced workers 
Jost's manner of stating his case is so suggestive, and 
he is so open in pointing to possible lines of inquiry, 
that the book cannot fail to be useful to a wide class 
of readers 

It is divided into three parts — (i) StofTwechsel, 
(2) Formwechsel, (3) Energiewechsel Part 1 deals 
with the absorption, transport, and loss of water, with 
the assimilation of carbon and nitrogen, and with 
respiration and fermentation, Under Formwechsel 
(part ij ) we have a general statement of the funda- 
mental problems of development, then come growth 
and development under constant conditions This is 
followed by the effects of the environment on growth, 
&c , and finally comes a section on periodicity, inherit- 
ance, and variation Part 111 (Energiewechsel) deals 
with hygroscopic movements, growth-curvatures 
(" tropjsms the movements of tendrils, of sleeping 
plants, &c , and chemotaxis, &c The whole of part iti 
seems to us particularly good, and contains much that 
IS interesting and valuable in the way of discussion 
We confidently recommend Prof Jost's lectures, but 
since it is the duty of the reviewer to find some fault, 
we may direct attention to Fig, 141, which is printed 
upside down F. D 


CHRONOLOGICAL CALCULATIONS 
Astronomical and Historical Chronology in the Battle 
of the Centuries, By William Leighton Jordan, 
F R G S , F S S , &c Pp 70 (London Long- 
mans and Co , 1904 ) Price 2s net 

T he main object of this little work is to contend 
that what is sometimes called the ** astronomical ” 
method of dating events prior to the Christian era is 
really what was intended to be used when the system 
of using dates before and after the birth of Cbrist was 
first introduced Hence it is dedicated to the libranans 
of the cities of Florence and Pisa, in the hope of re- 
ceiving from some of them further evidence for the 
eldddation of the subject *' 
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Now divisions of this kind involve the drawback of 
necessitating a reckoning in two directions This is 
also the case, for instance, in the centigrade division 
of the thermometric scale, which is nearly always 
avoided by the general public in this country, and would 
be still more in countries which are nearer the equator, 
by using Fahrenheit’s scale, the zero being below the 
lowest point usually reached in winter, so that 
a statement of the reading is sufficient, without 
adding above or below freezing, as the case may be. 
In dating an event, too, by Christian chronology, we 
have to state whether it occurred before or after the 
birth of Christ (or the year accepted as such), which 
is indicated by affixing the letters b c or a D But 
there is this further complication, as compared with a 
thermometric or other scale, that a degree is a definite 
point, and everybody knows that below freezing is 
two degrees below 1^ above it A year is not a definite 
point of time, and we all know (having had a recent 
instance of it) what perplexity is caused in many 
minds when a new century has commenced with re- 
gard to which IS the first year thereof, Our author 
reminds us, for instance, how the German Emperor 
insisted that the present (twentieth) century began at 
the beginning of the year iqoo A further complication 
IS contained in the fact that we do not know exactly 
the date of Christ’s birth 

But although that question is very interesting from 
an historical point of view, it is too late now to treat 
of It as a matter affecting our system of chronology 
This IS based or\ the assumed fact that the traditional 
date of the birth of Christ is the end of the year b.c i, 
so that one year after it was completed at the end of 
AD 1, a century at the end cf A D 100, nineteen, 
centuries at the end of a D 1900, and the twentiethi 
century commenced on January 1, a d 1901. 

Some people not versed in chronological calcula- 
tions fancy that astronomers go out of their way to 
differ from ordinary people when they call the year 
which 15 commonly reckoned b c 1 (the year preceding 
AD 1) o, and denominate n c 2 as the year — 1 But 
thercis no such affectation of singularity in the matter; 
a necessity is laid upon the computer in this respect, 
for if wre subtract 1 from 1, the result cannot be any* 
thing but o, and if we subtract 2 from 1, the result 
must be — 1 It is necessary, therefore, to remind 
ordinary people that if they desire to estimate the 
number of years from a date in B.c. reckoning to one 
at the same season in a d reckoning, it is not sufficient 
to add the years together, but unity must be sub- 
tracted from the result, from June 1, bc 10, for 
instance, to June i, a d 10, is an interval of not 
twenty, but only nineteen years ^ 

The author of the work before us desires to prove 
that those who first used Christian chronology in-^ 
tended that it should be reckoned in this way, the 
numbers being not cardinal, but ordinal. However, 
that 19 a mere matter of curiosity. An inmate of a 
lunatic asylum, who appeared sane to a visitor, was 
once asked why he was there., "Oh," he said, " 1 
thought everybody else was mad, and they thought 1 
was ; as they were in the majority, they had their way 
with me, and so 1 am here." 
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The majority, in fact, must in all such questions have 
their way, and the existing* system of chronology and 
Its i^cro point (the end of a c, i or of the year o reckoned 
astronomically) now so extensively pervade all history 
that they cannot be displaced As regards the real 
date of the event on which they are nominally 
founded, that is another question It seems clear that 
Herod the Great died in ihe spring of 7^0 bv the vears 
of Rome, corresponding to b c 4, and that our Lord 
VI as probably born towards the end of the preceding 
year, b c 5 Mr Jordan refers (p 28) to the proposal 
to put it back two years further, to A d 7, but as that 
theory IS founded on Kepler's suggestion (ishich can- 
not be accepted) that the Star of Bethlehem was in 
fact a conjunction of planets, it mav be dismissed ns 
quite untenable All who have studied medixval 
writers on this subject are aware that the onginnl 
proposal was to date, not from the birth, but from the 
incarnation of Christ, i e the Lady Day preceding the 
nativity, but that was stKm merged in the other, whiih 
in fact superseded it VVe must remind our author 
that astronomers when making chronological calcu- 
lations do not call the vulgar era 5 u c (for instance) 
4 B.c , they call it ad. — 4, in the ordinary mathe- 
matical form when on the other side of the yero point 
It should be added that the book contains some 
interesting discussions lespecting the first use of 
Christian chronology (superseding the era of Dio- 
cletian) and the early cycles used in the determination 
of Easter In the application of a cycle there has to 
be taken into account not only Us degree of accuracy 
(which IS only approximate), but the date from vshich 
its use has been commenced It is often forgotten 
what a twofold operation the (iieguririn reformation 
involved, this, however, was graduallv accepted in it“ 
entirety in the western church W T L 


TOTEAI/SM AND EXOGAMY 
coital Origins By Andrew Lang, M A , LL D 
Primal Law By J J Atkinson Pp wiii-f 
(London Longmans, Green and Co , igo^ ) Price 
105 6d, net 


M r LVNG'S critical genius has doni gnat service 
to anthropology and the science of religion, and 
the present work, both in its criLici&m and constructive 
theory, definitely advances the studi of primitive 
marriage and social organisation 

The essay on “ primal law " deals with the origin 
of exogamy, and may be considered first Its author, 
the late Mr J J Atkinson, spent most of his life in 
New Caledonia, and knew the natives well His 
theory, therefore, merits our careful consideration He 
takes man in the semi- brutal stage, before language 
was evolved — living, as Darwin thought, not in 
hordes, but m small unsocial groups, each composed 
of one adult male with several wives and children 
The sons of such a family would be expelled as soon 
as they reached maturity, owing to the fierce sexual 
jealousy of the father. This picture is based on what 
we know, little enough, of man-hke apes, such as the 
gorilla; rightly or wrongly, evidence from cattle and 
other herding animals is also employed. Such, at 
^ NO. 1811, VOL. 70] 


least, according to the author, is the genesis of 
exogamy. He explains the well known avoidance 
customs between mother and son, brother and sister, 
•IS the result of the primal law,” finding a corrobor- 
ation of his main point in the absence of avoidance 
between father and daughter In his account of the 
further development he is not so successful The 
theory, as a whole, is a striking one, and will have 
to be reckoned with, especially bv those who believe 
in the “ horde .is the first form of social organisation, 
and in communal " marriage " as the original type 
of union We are taken so far back in the evolution 
of man that savage analogies can hardly be applied, 
and here our difficulties begin What are the con- 
jugal habit!) of the higher animals generally, and of 
the anthropoid apes in particular^ Can zoologists give 
us further evidence be\ond the few and possibly 
doubtful farts hitherto observed on w'hich the theory 
IS based Another difficulty is the psychological 
question We can understand propnetaty jealousy, 
and an exclusion of potential rivals, both marital and 
patriarchal, but the sexual instinct of animals in a 
natural slate is as absolutely regulated and free from 
excess as is that of the normal savage With regard 
to the absence of avoidance in the case mentioned 
above, 1 tim informed by Mr A W Howitt and Prof 
rialdvxin Spencer that there is no evidenee in \ustralia 
of such a pracUce as it would imply Lastly, one is 
inclined to suspect single-key theories 

Mr Lang discusses exogamy, as defined by 
M’Lennan, and the origin of totemism With his 
usual icuteness, he fixes on essential points In the 
question of exogami, an essential phenomenon is the 
bisection of a tribe, as cimimonJy in Australia, into 
two exoginious inlermarr\ ing moictii^s, which contain 
totem-kins , of this a luminous explanation is otTered 
Vn exogamous tendency, of wh itevcr origin, is pre- 
supposed , then an exogamous local group, which, 
after the institution of totemism, finds itself composed 
of variously named units, owing to the presience of 
alien women, agrees to interm.arry solely with another 
lomnuinily similarly composed Such is the origin of 
the dual phratry system This explanation is directly 
cippoMed to the prevalent view' that the bisection was 
deliberately arranged at a mass meeting of the primitive 
horde, which had at last discovered the ill effects of 
prtmiiscuity But Mr L.ing himself is bound to admit 
some deliberate grouping of the totems, for we never 
find the same in both phratries A final theory might 
be expected to supph an automatic reason for this 
result A more important difficulty, to my mind, 19 
the arrangement of rcmiiufeuim between the two local 
groups. It does not seem clear enough w^hy so many 
tribes should owe their origin to a dual matrimonial 
allianie. 

The explanation of the origin of totemism is 
suggested by the practice, found in English and French 
folk-custom, and paralleled elsewhere, of ** blazon- 
ing ” neighbouring villages with sobriquets, which are 
frequently animal names. The evidence cited on this 
head is very interesting, and the essential fact has 
emerged that totem names are group nam^s given 
from without. When accepted, they would be uivei|4d 
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in time, throug-h the action of superstiiion and myth, 
uith a reJigioLis garb, and thus the marriage system 
would come under their influence The theory seems 
to me very nearly, if not quite, to solve the m>stery of 
totemism. There is also some good criticism of recent 
views, such as the origin of totemism from the 
“ external soul,” or from niagicril coopcriitive societies 
for the control of food 

The value of the book is increased by a clear exposi- 
tion and sane criticism of the chief theories nnd sugges- 
tions which have been put forward in the study of 
totemism, exogamy, and primitive marriage 

Ernfst Crawley 

OVK BOOK SHEl F 

Immune Sera Haemply\tfis, Cytoloxtns and Pre- 
ciptttns By Prof A Wassermann, M O 'I rans- 
lated by Charles Bolduan, M D Pp ix + 77 (New 
York John Wiley and Sons, London Chapman 
and Hall, Ltd , iqo4 ) 

TllP subject of immune sern has not in this country re- 
ceived as much nttention from the medical profession as 
Its importance and interest deserve This is not so 
much due to the inherent difficulties of the subject as to 
the complicated way in which it has usually been ex- 
pounded, and to the fact that the nomendaturc intro- 
duced by different authors and experimenters has been 
found bew’ildering The difficulties have been increased 
by the introduction by various experimenters of dif- 
ferent terms for the same entities, and often ones 
which suggest the function or properties of the sub- 
stance, according to the inventor’s particular views 
This neglect is the more to be regretted, as Inves- 
tigations upon hsmolysins, cytoloxins, and precipiUns 
which at first seemed to piosscss merely scientific in- 
terest, have become of the greatest importance, owing 
to the close analogy which has been found to obtain 
between these phenomena and those of natural and 
acquired immunity These studies have indeed occupied 
an important and striking position in the development 
of our knowledge of the mechanisms whereby an 
animal protects itself, or is protected, against the in- 
vasion of the micro-organisms of infectious diseases 
This little book of seventy-five pages is an English 
translation of one of the ” Clinical Lecture ” senes, 
edited by von Bergman The treatment of the sub- 
ject is intended for medical men generally, and is not 
addressed to specialists That Prof Wassermann is 
the author is sufficient guarantee that the matter has 
been judiciously selected, and the manner m which it is 
presented could hardly be improved upon, so that it 
forms a clear and interesting account of the subject 
The main facts and principal conclusions, including a 
brief but adequate r^sumi of Ehrlich's development of 
his side-chain theory to apply to anti-bodies in general, 
are given, but all unnecessary controversial matter is 
omitted At the end is a very select bibliography, to 
which the reader is from time to time r^erred for 
fuller information 

The translation is excellent, and we. confidently re- 
commend this little book to the attention of all medical 
men, or others, desirous of acquainting themselves with 
the essential and most significant facts on the subject 
of immune sera Charles J Martin 

The Flora of the Parish of Halifax, By W B Crump 
and C Crpssland. Pp lxxiv + 3i6« (Halifax 
Scientific Society, 1904 ) Price lor 6 d net 
Thb question arises, Why should the records of a 
parish be amplified into a book containing 300 odd 
es^ In reply to which the authors explain at the 
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outset that the parish of Halifax covers 129 square 
miles, and corresponds to a natural geographical 
division, through which flows the River Caldcr Hut 
although the area is circumscribed and the vertical 
range is not great- the altitude varies between 500 and 
1500 feet — the number of plants found within the dis- 
trict forms a good list, which ha&been worked up into 
an attractive historical and ecological account, and in 
addition, ow'ing to the cooperation of other workers, 
it has been possible to include lists of all the crypto- 
gamic plants Looking at the plant associations, the 
mixed detiduous woods arc the habitat of the globe- 
flower, the bird’s nest orchidj the helleborine and the 
daffodil, while among the rare species of the heather 
moors are reckoned the bog-bell, the winter greens, 
and the bear berrj The bryologist, too, will find a 
good hunting ground, for, m addition to a f nrly rich 
flora, the parish has yielded .i new variety of Philonotis, 
the first record in Yorkshire for Anihly\tegiutn 
Juratzkae, and one of the few stations in the British 
Isles for Juhula Huiehm^iae^ With the botany of 
Halifax is inseparably bound up the name of John 
Bolton, painter and naturalist, whn m 1785 published 
” Filices Brittamcae, ” with thirty-one copper plates all 
drawn by himself, and in 1791 completed ” \n History 
of Kungusses,” also provided with plates, and the 
extent of his collet tions can be gauged from the 
numerous records wliiih arc given in the book 

While this “ 1 lora ” must naturally prove most 
useful to those who ran traverse the parish, the 
ccolngu.il .Account and the records will serve for 
guidance and reference to a larger number of 
naturalists 

r/iemiJi hr? Prafc fifciini By Dr A Wolfrum II 

Tcil Pr,iparative und Fabnkatorisi he Ubungen 
Pp X1H-5H0 Price 154 net Atlas, Part 11 Atlas^ 
price il net, togelhtr, price il 8j net (Leipzig - 
Engelmann, 1903 ) 

We gather from the prehicc to the first part that the- 
author's intention m compiling this work was to pre- 
sent the student whose .aims he in the direction of 
chemical technology w'ith a course of practical exercises 
especially fitted for his future career The first volume 
dealt with analytical work, and here the student is 
introduced to preparative chemistry 
The first chapter is devoted to a discussion of general 
matters, such as the treatment of materials for pre- 
parative and technical purposes, the general conditiona 
of chpmiral reaction, and the separation, purification, 
and testing of reaction products In the second 
chapter of 150 pages, the methods of preparation of 
a large number of inorganic and organic substances 
are described Fifteen pages form the third chapter, 
w'hich deals with the d3^RrTiir5 of chemical reactions, 
and the last two chapters are devoted to matters of 
a specially technical nature — descriptions of furnaces, 
autoclaves, filter-presses, air-pumps, condensers, 
centrifuges, &c , the fitting up of facLoriqs, book- 
keeping, patent laws, and, finally^ exercises in con- 
nection with large scale technical processes are given 
, Such IS the programme arranged by the author for 
the future works chemist It must be admitted that 
in many cases the practical course^ provided at the- 
universities and higher technical institutions for such 
chemical students might be with advantage consider- 
ably modified , in most cases the chief difficulty con- 
fronting such change m to be found in the greatly 
increased cost of laboratory equipment and upkeep 
Without such equipment it is questionable whether 
the ” Chemisches Praktikum ” can be advantageously 
used ^ the technical student The preparations are 
well coOsen, but the working details would have been 
far more intelligible to the average student if 
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occasionally illustrated by diagrams of the apparatus 
omployed 

What benefit the student will be able to derive from 
the technical chapters can only be decided by experi- 
ence l^e value of these is undoubtedly enhanced by 
the supplementaiy album containing some 560 excel- 
lent diagrams illustrating technical apparatus and 
actual manufacturing processes Amongst other 
processes illustrated are the manufacture of lit^uid 
ammonia, liquid carbonic acid, chlorine, ether, aniline, 
hydrochloric, nitric, sulphuric, tartaric, citric, and 
•carbolic acids. A careful study of such diagrams 
cannot but be of great service to all intending works 
chemists 

The Personality of the Physician Dy Dr Alfred T. 

Schofield. Pp x + 317 (London J and A 

Churchill, 1904.) Price gs net 
As with all the writings of Dr Schofield, this present 
work shows indubitable signs of wide reading and 
of careful thought 

The underlying gist of the matter is that the most 
potent factor m a physician’s success is the personal 
equation Of course, by the word ** success ” Dr 
Schofield does not mean what is sometimes profanely 
styled scooping in the shekels " I Nor does he fall 
into the verv common error of confusing personality 
with prestige The latter may, of course, be shared 
with the physician, who aspires to occupy the most 
lofty possible pinnacle of moral excellence, by the 
lowest and most unprincipled charlatan 

Happily, the ethical standard, recognised by the 
medical profession in this country, is of the highest 
conceivable type Nevertheless, any publication that 
tends to raise, rather than to level down, that ideal is 
very rightly welcomed alike by the profession, by the 
Press, and by the people at large. 

Some medical men arc more comforting than others, 
4ind it is quite certain that pessimism more surely 
«mpties the consultant’s waiting-room than any other 
quality If the reviewer, who yields to no man in his 
admiration of the noblest of all professions, might be 
for once pardoned for a little private grumble at some 
of the physicians with whom he has come in contact, 
It 15 because of the grudging manner in which certain 
doctors, otherwise worthy and excellent men, deal out 
with sparing hand a remedy — Tinctura Spei — which 
costs them nothing, and yet is probably the mosi 
-valuable drug ever dispensed I 

Ruftlsrr Coatings Corrosion and Electrolysis of Iron 

and Steel By M P. Wood Pp x + 43a. (New 

York John Wiley and Sons ; London . Chapman 

and Hall, Ltd , 1904 ) Price 175 net 
Mr M P Wood may be a >^ood practical ” man, 
"but he has neither literary ability nor a knowledge of 
science sufTicient to enable him to do justice to a sub- 
ject which demands much more chan rule-of-thumb 
-practice to deal with it adequately His book is a 
strange medley of so-called scientific statements strung 
together without any real acquaintance with their 
meaning. Its appearance of scientific erudition may 
serve to deceive Che unwary, and we quite agree with 
Mr. Wood that there is much in paint and in things 
•connected with paint that » calculated to deceive Che 
unwa^. But then something depends upon the guide. 
Mr. Wood’s book is very prettily got up, and some 
'of the illustrations are in the highest style of process- 
art, But like much of the subject-matter, many of 
them are wholly irrelevant Mr Wood has evidently 
had the ambition to make a book on a subject with 
which as a practical man he has been more or less 
intimately connected, but in this matter his ambition 
has overleaped itself 
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Ankauf, Emrichtung und Pflege des Motoreweirades, 
Dy Wolfgang Vogel Pp xui+144 (Berlin* 
Phonix-Verlag, 1904 ) Price 2 65 marks. 

Anyone who possesses a motor bicycle or tricycle and 
can read the German language will find in these pages 
much valuable information in the form of practical 
^nggcstions as to the buying, working, and mainten- 
ance of these useful means of locomotion The author 
deals fully with every part of the machine, and illus- 
trates the text with numerous drawings which should 
very much assist the novice in understanding the 
functions of the various parts of the machine The 
great improvement m design of motors, and the 
growing popularity of this form of transport, will no 
doubt call for many small treatises on the subject, of 
which the present one is an excellent example 


LETIERS TO THE EDllOR 

Ihr Editor does not hold himself responsible fpr opinions 
expressed by his correspondents Neither can he undertake 
to reiutnM or to correspond with the writers of, rejected 
manuscM^fs intendeil for this or any other part of Nature 
So nolic£ ij taken of anonymous communications j 

Origin of Radium 

Ai Roros of Mr Strutt's letter in Nature of July 7, it 
may be rttalled that the Curies found that the artificially 
prepared chalcolite (the uranium copper phosphate) con- 
tained no radium, whereas the natural substance did 
It appears to me that if this fact is considered along 
with Mr Soddy's result as to the failure of uranium 
nitrate to generate radium, the ^rima facie interpre- 
tation would be chat the combined copper atom was in 
some way concerned Of course the alternative view is 
still left that it takes a longer tune than elapsed in Mr 
Soddy’s observations for radium to emerge from a succes- 
sion of changes taking place in the uranium atom, and 
that this atom is the sole parent However, in the present 
state of our knowledge it seems worth investigating if it 
may not turn out that radium results from the convection 
of ions from atoms of higher to atoms of lower atomic 
weight, producing in radium an unstable or overcharged 
atom 

On these grounds I have recently induced my fnend Mr 
Emil Werner to prepare about half a kilo of the uranium 
mica or chalcolite with the view of testing at intervals 
its yield of radium emanation, if any is, indeed, generated 
Along with this will be observed the pure uranium nitrate 
as well as an impure uranium nitrate recrystaUised with 
binall quantities of some of Che heavy metals My experi- 
ments are on rather a small seale It is desirable, 1 think, 
that they should be repeated by some one commanding 
la^er resources J JOLv 

Trinity College, Dublin 


Blectnc Wave Recorder for Strutt’s Radium 
Electroscope 

The periodical discharges of a Strutt's radium electro- 
scope can be arranged to ring a bell or print a record of 
every contact of the leaves , each discharge from the outside 
terminal, when Che leaf strikes. Is sufficient to act on a 
coherer, if any part of the coherer circuit is connected by 
wire, so that the discharge terminal of Che vacuum tube 
Cakes the place of the aerial, as used in wireless telegraphy , 
the experiment never fails, every discharge producing a 
ring on the bell or a dot on the Morse tape os desired 
For the coherer I use two pieces of No. 16 German silver 
wire, With nickel filings in the gap, at ordinary atmospheric 
pressure 

It is sometimes possible to get the coherer to respond by 
Induction without metallic contact with the terminal, but 
this 18 rather beyond the sensibility of the apparatus 
employed 

f am greatly indebted to Dr. W H Martindale for the 
loan of hiB Strutt's radium elscCroicope for use in these 
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experiments , the performance of this instrument is very 
fine; the quantity of radium enclosed 15 nearly 3 milli- 
grams, this produces a discharge at intervals of about 
70 seconds — this rate is not in any way altered by attaching 
the coherer and apparatus F Harrison Glbw 

156 Clapbam Road, 5 W , July 1 


THE UEUOmXL TO SIR GEORGE STOKES 

O N Thursday last. July 7, the memorial to Sir George 
Gabriel Stokes wus unveiled in Westminster 
Abbey by the Duke of Devonshire in his capacity of 
Chancellor of the University of Cambridge 
The initial steps for the erection of this memorial 
were taken at a joint meeting of representatives 
of the Royal Society and the University of Cam- 
bridge. held in the Royal Society's rooms on 
March 12, 1903, when a committee was constituted 
to devise measures for providing a public me- 
morial to commemorate the scientific career of Sir 
George Stokes and to take steps for carrying the 
project into effect, On that occasion it was decided 
to send a letter, in the names of the Chancellor of the 
University of Cambridge and the president of the 
Royal Society, requesting the authority of the Dean 
and Chapter of Westminster to place a memorial in 
the Abbey in the form of a medallion relief portrait 
uf Sir George Gabriel Stokes, of the same general 
character as the memorials of Charles Darwin and 
other scientific men now in the Abbey At the same 
time a Subcommittee was formed to collect sub- 
scriptions for the purpose in view, and for carrying 
out Che resolution of the full committee In response 
to the committee 's application the Dean gave his 
assent to the proposal, and agreed to take detailed 
plans into consideration The subcommittee conse- 
quently, in consultation with the Dean, offered a 
commission to Mr Hamo Thorneycroft, R A , to 
execute a medallion 

The ceremony on Thursday was preceded by a 
meeting, in the Jerusalem Charnbfr, 0/ subscribers to 
the memorial, and personal friends of Sir George 
Stokes The meeting was presided over by the Dean, 
and was attended by many distinguished men of 
science nnd of letters The Denn was supported by the 
Duke of Devonshire, Sir William Huggins, president 
of the Royal Society. Lord Kelvin, Lord Rayleigh, 
Prof Larmor, and Prof Forsyth (honorary secretaries 
to the memorial fund), and Mr Kempe, treasurer of 
the Royal Society There w-ere present also the 
American Ambassador, Mr | Dryce, Sir William 
Crookes, Prof, George DarWin, Sir James Dewar, 
Sir Joseph Fayrer, Principal Carey Foster, Mr Francis 
Gallon, Sir John Gor^t, Prof Liveing, Sir Norman 
Lockyer, Sir Andrew Noble, Dr Thorpe, and many 
other fellows of the Royal Society 

Prof Larmor read letters from the Prime Minister, 
Lord Lister, Sir Joseph Hooker, Sir Michael Foster, 
Lord Goschen, Lord Avebury, and others expressing 
regret for their unavoidable absence. 

The Dean opened the proceedings, and prefaced his re- 
marks by directing attention to the increasing difficulty 
of finding space within the Abbey for’^duch memorials 
as that which they were met to dedicate He stated 
the history of the movement described above, and re- 
ferred to the wonderful trio of famous senior wranglers 
occurring in successive years, Stokes, Cayley, and 
Adams, followed two years later by Lord Kelvin, 
and enlarged upon Stokes's lofty persona] character, 
his peculiar greatness of mmd, his generosity, and 
his humility The Dean regretted the impracticability 
of devising a motto for the memorial tablet which 
cquid with sufficient terseness express the comprehen- 
4 ^ range of Stokes’s genius 
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The Dean then called upon Sir William Huggins, 
president of the Royal Society, who, after referring to 
the part the Royal Society had taken in the movement 
for the memorial, spoke of the great services render^ 
to the Royal Society by Sir George Stokes during his 
thirty-one years* tenure of the secretaryship of the 
Society and his subsequent five years’ occupancy of the 
presidential chair Sir William referred to the wide 
range of Stokes's discoveries and particularly to the 
great advances which he made in the application of 
mathematics to physics He extolled the wonderful^ 
even balance of his powers and his remarkable sound- 
ness of judgment, and contended that his influence on 
his lime was due as much Lo his greatness of character 
as to his intellectual accomplishments He therefore 
held him worthy of a shrine by the side of Newton^ 
Herschel, Darwin, Adams, and Joule 

Lord Kelvin described in some detail, and eulogised 
the great range and broad aspect of Stokes’s work in 
science, and pointed out how fruitful it had been of 
great developments m recent times He referred to- 
his investigations upon elasticity, his paper of 1850- 
upon water waves, his researches in light and optics,, 
and particularly lo his discovery of fluorescence; and 
reminded his hearers that Stokes’s work and thought 
arc but partially represented by his published writings^ 
He recalled the indebtedness of many authors of 
scientific papers to Stokes for aid and illumination 
received from him during his long secretaryship of 
the Royal Societyi and in feeling terms referred to his- 
own relations with Stokes, saying, " For sixty years- 
of my own life 1 looked upon Stokes as my teacher,, 
guide, and friend. His death was for me truly a 
bereavement ” 

Lord Rayleigh, speaking as a pupil of Sir George 
Stokes, described his experiences as a student at his 
lectures, and the unbounded admiration he always 
felt for him as a teacher, a man, and an investigator. 
He held up as an example still to be followed the 
himplicity of Stokes’s experimental methods and his- 
limitation of his apparatus to the bare essentials for 
the demonstration of the principles he was expound- 
ing Lord Rayleigh referred more particularly to 
some experiments and investigations of Stokes, in- 
cluding those on the spectrum of the blood, on the- 
theory of spectrum analysis, and to some of his inci- 
dental papers on acoustics, and said that Stokes 's- 
papers, whether mathematical or physical, or both^ 
were always interesting to read 

Thfe Vice-Chancellor of the University of Cam- 
bridge, speaking on behalf of the University, wel- 
comed the honour done to Stokes's memory by this- 
memorial He paid an eloquent tribute to hia great 
(haracter, to his loyalty and affection for his university 
and college, and said that the university rejoiced that 
his name would now have a permanent memorial on 
the histone walls of that great national church 

The company then proceeded to the Abbey, where,, 
after a prayer from the Dean, the Duke of Devon- 
shire removed the cover from the medallion, which 
hangs on the wall with those of Adams and Darwin 
in the north aisle of the choir of the Abbey 

The Duke of Devonshire said, " Speaking on behall 
of the subscribers, I offer this medallion to be added 
to the meinoriaU and to be preserved in the Abbey 
church ” 

The Dean responded, " Speaking in the name of the 
Dean and Chapter of Westminster, I accept this 
medallion to keep and preserve among the memorials 
of the good and great men in this place ’’ 

The memorial is in the form of a bronze medallion, 
with^ll portrait head of Sir George Stokes in verjr 
high relief, and bears the inscription, " George Gabriel 
Stokes, 1819-1903 " 
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A. SIORY Ot THE PHILIPPINES * 

M ost people, after reading the latest work of that 
ind( fatigablc traveller Mr Savnf^i Landor, will 
be disposed Lo question the appropriateness of his title 
" fiems of the East ” Beyond the attraction of re- 
moteness (whuh always possesses a fascination for the 


explorer), and the interest which still ling'ers round 
the records of the American occupation of those 
islands, there does not appear to be much in the humid 
swnmp-ndden plains, or in the 
volcanic hills of the Philippines 
lo justifs the sug'g'esUon of en- 
trancinf,; f'httrr and brightness , 
even if it justifies the production 
of two volumes of statistical de- 
tail about them 

In some respects this latest 
of Mr, Landor’s works differs 
essentially from its predecessors 
There is far less effort lo main- 
tain the interest of the reader bv 
a narrative of perilous adventures 
and hairbreadth escapes, and 
much more appeal to the student 
of science generally, and of 
anthropology in particular — in 
which branch, indeed, Mr 
Landor show's himself Lo be an 
export So far, perhaps, the 
author is to be congratulated, for 
there must certainly be amongst 
his assortment of observations on 
subjects geological, botanical and 
ethnographical, or purely anthro- 
pological, many which are now 
lo science, and there feire valuable 
Nor are the incidents of adventure 
by any means wanting. There 
IS room iti the book for new 
records of perils by land and sea — adventurous rock- 
chmbing, v rough and ready campaigning with 

^ " Gsfw nf ibe Eur " By A Hanry Saviga Landor Pp., Vol 1 , 
xil + 3afl, Vol il , Ki+46e (London Macmillan and Co, Ltd, 1904) 
Price 3Qr net *' 
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American troops, coast exploration, coLlisioni with 
cannibals and bead hunters, &c — which recall the 
exploits of the Savage Landor of Tibet and Balu- 
chistan; but they are no longer the mainstay and 
objective of the w'ork 

TliL present book Lon tains far more of patient and 
honest scientific research than of those fantastic per- 
formanct s js an explorer which 
hfive made Mr Landor famous 
His manner of writing is familiar 
and colloquial, occasionally almost 
ungrammatical laking the reader 
hv the arm (metaphorically, for he 
IS careful to explain that he always 
travels alone), he leads him gently 
to the outermost verge of civilised 
existence, and there introduces him 
to a rare of people scattered in in- 
numerabU tribes through the 
islands of the Philippine group, 
who .ire so little understood, even 
by their American administrators, 
as to be amongst the most interest- 
ing of those aborigines of humanity 
who arc still left struggling against 
the world-swamping waves of 
iivilisation They will doubtless 
" go under " — absorbed by the 
spread of those growing and ex- 
panding nations who will finally 
reduce the echnographaal con- 
ditions of the world to one dead 
level of uninteresting development 
fudging from Mr Landor’s de- 
scription of the countries which 
they occupy, and of the advance of 
\nierican institutions amongst 
them, It will probably be long yet ere the Philippines 
.issume a social condition analogous to that of Cape 
Colon} or of India, but the process is none the less 


■howinff reiemblaDM to Ainu of North Jspon From Oenu of iho Hail * 

sure because it is slow Mr Landor is naturally 
charmed with the Americans whom he met in the 
Philippines, and some of the best chapters in his book 
are those which recount the familiar story id 
administrative difliculties and of tribal resistant 



Fib, I — Wommi carrying Water in a Bamboo Cylinder From “ Garni of the Fail ' 
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drifting finally into armed expeditions and the reduc- 
tion 01 native strongholds 
American pluck and endurance arc fully tested in 
these little frontier wars, which a fiord opportunities 
for the practical training of soldiers such as are rapidly 
disappearing on the borderland of the continental Red 
Indian Cholera appears to be their deadliest foe m 
the field, allied to certain forms of local disease the 
exact nature of which is not readily recognisable from 
Mr Candor’s description The author has no high 
opinion of modern medical science The Filipinos (he 
tells us) are not yet loolish enough to believe in the 
mosquito theory for innlaria Nevertheless, they build 
their houses on piles so as to raise them sufiicientlv 
above the humid atmosphere of the ground level to 
ensure a free current of air Nof does he hiqiself believe 
in the efficacy of boiling water iq orfler to render it 
free from germs and choleraic impurities Pre- 
cautions of any sort, indeed, do not appeal to his 
spirit of chivalrous adventure When climbing 
precipices “ 1 did not use ropes or other such 
nonsensual Alpmistic devices, my rule has alwa}-! 
been to use romnion sense and avoid all accidents ” 
This certainly is an excellent rule (if not entirely 
original), and one niuih to be commended to the 
Alpine C'lub But combined with a proud disregard 
Fur such conventional .ippliinccs and precautions as 
usually become more valued bv the geographical 
explorer the farther his experiences extend, Mr L.indiir 
undoubtedly possesses that great faculty of human 
sympathy w'hich enables him to deal with all classes 
of people, and to obtain the confidence (even the co- 
operation) of the .ibonginal natives in branches of 
research which must have appeared to them exceed- 
ingly strange and suspicious It is most difficult to 
persuade the brawny independent savage of the jungle 
to permit himself to be handled and measured, to have 
calipers applied to his head, and a minute exiiminnlion 
made of all the features which nature has given him, 
for a purpose which is absolutely unintelligible to his 
limited understanding 

But Mr Landor succeeded admirably, and the result 
Is undoubtedly a valuable contribution to anthropo- 
logical science, although the constant repetition of 
tables of measurement might very well have been dis- 
pensed w'lth in a book which (regarded as a popular 
work) IS already too long 

The multitude of the islands forming the Philippine 
group, and the excessive variety of detail which 
permeates them, the differentiation between the many 
tribes which inhabit them, and even the enumeration 
of their extraordinarily abundant vegetable products, 
become confusing after .i while, and it is a relief to 
turn to the story of pure adventure, and the occasional 
interludes of graphic description, which is what the 
world looks for from Mr Landor 's pen Doubtless it 
IS Mr Landor 's intention to pose seriously as a scien- 
tific observer, and there is ouite enough "in the book 
to justify the assumption ; but it might have been 
better had he made a little wider separation between 
that which belongs to the realm of statistical detail 
and that which is narrative of personal adventure 

T. H H 


4 PROBABLE CAUSE OF THE YEARLY 
VARIATION OF MAGNETIC STORMS AND 
AURORA. 

IN a previous number of this Journal (vol Ixvii 
^ P 377) an account was given of the very close 
relationship which seemed to exist between the epochs 
of the occurrence of prominences in the pollr regions 
of the sun and Elllb’s great ” magnetic disturbances 
In a later number (vol Ixviii p 257) it was shown 
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that the presence of these polar prominences 
synchronised also with the appearances of large 
“ polar” coronal streamers as seen during total solar 
eclipses Disturbances near the solar poles seemed to 
play such an important tdle both in solar and terrestrial 
changes that an inquiry was made to find out whether 
aji\ effect is felt on the earth when either of these solar 
poles js turned towards the earth during the course 
of the year The result of such an investigation, 
retently lom mu mealed by Sir Norman Lockyer and 
the writer to the Royal Society, will here be briefly 
stated 

During the course of a year the south pole of the 
sun IS most turned towards the earth in the beginning 
of March, and the norlh pole most towards the earth 
in the beginning of September \L the two mter- 
iiuxliate epochs, m the beginning of June and 
December, neither pole is turned towards or away 
from the earth, but occupies an intprmedi.ite position 
Hence we see that the cquiiietes occur in the same 
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months as those* in which one or othir of the solar 
poles is turned towards the eartl\. while the neutral 
positions of the solar poles in relation to the earth 
occur in the same months as the 

If, therefore, these solar polar regions arc capable 
of disturbing the magnetic and electric conditions on 
the earth, then, when they are most diricted to her 
at the equinoxes, the greatest efiects during a year 
should be recorded, and w'hen they are directed 

the effects should be at a minimum 
With regard to the facts about the variation of 
magnetic disturbances and aurors, Mr Ellis has 
shown that the curs'cs of frequency of magnetic dis- 
turbances at Greenwich and Paris are very similar, 
“ showing maxima at or near the equinoxes, and 
minima at or near the solstices " These also, he 
further points out, are similar, with regard to the 
epof*hfi of maxima, to the curve representing the 
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frequency of the aurora at London In the case of 
aurora observed in Edinburf^h, northeast Scotland 
and in different regions in Scandinavia, the months 
in which the greatest frequency is recorded are 
September and October (perhaps more generally 
October) and March and April (perhaps more generally 
March) 

The accompanying figure (Fig. i) shows in a 
graphical form the annual variation of these magnetic 
and auroral frequencies, indicating their epochs of 
maxima and minima Above them are the curves 
showing (at the top) the epochs when the ewiWs poles 
are turned towards the sun (the origin of our seasonal 
changes) and (below) when the sun's Poles are turned 
towards the earth 

The coincidence m time between the epochs of the 
maxima of the frequency of magnetic disturbances 
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the less disturbed solar polar regions were in action 
should be somewhat reduced 

It was shown in the paper that this is actually the 
case, the frequency of the magnetic disturbances at the 
equinoxes being in greater excess over the solstiti^ 
fr^uency the greater the degree of disturbance. 

There is thus reason lo believe that the orientation 
of the solar poles with regard to the earth is the 
origin of these magnetic and electric annual changes 

William J. 5 Lockver. 


THE ORNITHOLOGIST IN LAPLAND ' 
n USSIAN Lapland, although it has its charms 
during the brief summer, cannot be described as 
a desirable countir, either for residents or tourists, 
since, except in a few sheltered spots, it produces little 



Fii« I — Dritiwood on Reich, Kanin, From Pearaon'i " Three Summers among the Birili of Ruuicin l.apland " 


and aurorae, and those of the greatest inclination i 
towards the earth of the north and south solar polar 
regions can thus be seen at a glance 

The inquiry was pursued further to find out whether 
this yearly inequali^ of these terrestrial magnetic 
•di^turbande^ was influenced differently according as 
the sun's polar regions were, for several groups of 
years, in an undisturbed or disturbed condition 

It was expected that the oscillation of more disturbed 
solar polar regions towarda and away from the earth 
would tend to increase the difference between the 
frequency of magnetic disturbance at the equinoxes 
and solstices, while this difference for those years when 
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fodder save reindeer moss, while the fishing and shoot- 
ing are but indifferent, and in late seasons the ground 
may remain covered with snow until well into June. 
Moreover, almost as soon as summer has set in, 
mosquitoes of a particularly vicious kind make their 
appearance in swarms, and render life well-nigh in- 
tolerable in the marshy districts which form the greater 
part of the country When to these drawbades are 
added the difficulties of travel, both by sea and land, 
there is little wonder that northern Lapland attracts 

1 " Threa Summera Bmon^ thi Blidi of Runton Loftlud " By H J 
P« 4 rson Pp. xvt+iiti , illuiliutad (London K H Porifer, 1904 
Prfee an qei 
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but fiew tourists. Never theloss* to the ornithologist 
and the egg-eoUector it is little short of a paradise, 
birds of mSyay kinds resorting to its inhospitable shores 
for the Itfelding season in vast numbers The variety 
and abundance of bird-life are, indeed, testified bv the 
statement of the author of the handsome and ex- 
quisitely illustrated volume before us, that during his 
nrst trip he encountered no less than seven ty^ix 
species, of forty-four of which he succeeded in obtain- 
ing the eggs This exuberance of bird life the natives 
do their best to keep in check, and it must be confessed 
that a bird protection society would find plenty of 
scope in the county, as all birds large enough to be 
eaten are shot during the breeding season, while the 
eggs of many species are taken by the thousand An 
excuse for these practices is to be found, as the author 
states, in the circumstance that birds only visit this 
part of Lapland in order to breed, and if they did not 
do so then, the natives would never have a chance of 
killing them at all Loons, or divers, it appears, are 
often taken accidentally in fishing nets, but puffins, 
which swarm in the country and have been described 
in an official publication as "ducks,” are taken for 
food by stretching old nets across their holes 

Previous to the first of the three trips recorded in 
this volume, Mr. Pearson had already visited Lapland, 
and has described his expenences in ** Beyond Petsora 
Eastward.” Of the three trips described in the present 
work, the first was undertaken in 1899, and was de- 
voted to the exploration of the northern districts of the 
country, in 1901 the author visited the Kanin Penin- 
sula, while in 1903 he penetrated the interior of the 
country south or Kola The year 1899 was remark- 
able for the late melting of the snow, which still 
covered the country on June a, when the herring-gull 
was found nesting on little patches of clear ground in 
Che snow During this year the starling seems to have 
first extended its range into the country, the species 
being at that time quite unknown to the natives. 
Among the larger birds, white- tailed eagles were found 
to be not uncommon, allhough, owing to the rewards 
offered by Government for their eggs and young, they 
can only build m safety on inaccessible crags Ospreys 
were, however, sought in vain, these birds being 
persecuted by the Finns on account of the fish they 
destroy. An immense eagle’s nest in one of the few 
trees remaining on the Murman coast was one of the 
** finds " of this trip. Very notable, also, was the dis- 
covery of a nest of the rough-legged buzzard on the 
ground Among the prizes m the way of eggs may 
be mentioned those of the little stmt and the dotterel, 
while those of the turnstone, although by no means 
uncommon, were exceedingly difficult to discover A 
breeding colony of glaucous gulls yielded quite a 
harvest of eggs Apparently the earliest breeder is 
the Siberian jay, which nests in April, when the country 
is inaccessible, except on ski During his trip the 
author was fortunate enough to come across an old 
Finn who collected with John Wolley forty years ago 
on the Gulf of Bothnia. 

The accompanying picture is an example of the 
illustrations which render this interesting and well 
written volume so attractive R, L 


PROF CHARLES SORET. 

C HARLES SO RET, honorary professor of physics 
at the University of Geneva, whose recent death 
we regret to announce, was born at Geneva on Sep- 
tember 33, After a general course of Study at 

the college and at the university of his native town, he 
^voted himself especially to the study of physics. 
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In this he followed a family tradition, his father being 
the Gcneve&e physicist Jacques-Louis Soret Like 
his father, from whom he inherited his deep love and 
respect for scientific truth and his scrupulously exact 
method of working, he will be remembered as one of 
the most distinguished representatives of the Science 
of Geneva. During many years, until the death of 
Louis Soret m 1890, he was his father’s colleague and 
collaborator 

Charles Soret took successively at Pans the degrees 
of licentiate in physical science in 1876 and of licen- 
tiate in mathematical science in 1878 After a visit 
to Germany he returned in 1879 to the University of 
Geneva to hll the chair of mineralogy, a subject which, 
by the enthusiasm of his teaching, he rendered widely 
popular Hia earliest works date from this period; 
they are published in the Archives des Sciences 
physiques et iiaiutelles of Geneva, a journal with 
which he was associated during more than twenty 
years, and to the publication committee of which he 
rendered many signal services Little noticed at first, 
the works of Soret opened out the way for other in- 
vestigators, at the present day every mineralogist is 
acquainted with ” Soret '9 Law ” and " Soret’s rc- 
fractometer ’’ Crystallography was the science es- 
pecially cultivated by Soret; the subject-matter of his 
course was published by him in 1893, under the title 
of ” filaments dc Cnstallographie physique,'* a work 
well known and appreciate by specialists. 

On Wartmann’s death in 1886, Soret was called to 
the chair of experimental physics in the University 
of Geneva, and during two years he was burdenen 
with a double duty. By transferring the mineralogy 
course to one of his students, he was enabled to con- 
tinue his own peculiar studies, especially in the domain 
of crystallographic optics, for which he showed a 
marked preference He was an excellent professor of 
physics and gave a new impulse to the study of that 
science at Geneva, the laboratory was largely ex- 
tended, and many serious students caote. to group 
themselves around a master so conscaendous as to 
devote himself almost exclusively to their scledtific 
training Soret would certainly nave published more 
had he not given himself with so single a mmd tp 
the exacting and fatiguing duties Of directing his 
laboratory 

A valued member of tfie faculty of science, he was 
at the same time appreciated by the vlrhole university. 
After serving during a long period as setretanr of the 
univec^ity senate, he was, in i8$8, appointed to the 
honourable but exacting office of r^tor pt the univer- 
sity Owing to his serious qualities, to his firm but 
conciliatory character, he wielded great authority, and 
his duties as rector were filled with rare distinction. 
Applying scientific method in all things, he was a 
remarkable administrator, and many are the services 
he rendered to the university But he overtaxed his 
powers, and when his rectorate expired, in 1900, he 
was forced to resign his professorship, a step which 
caused profound regret among his colleagues and 
friends 

After a rest of two years his health seemed re- 
established He resumed his scientific activity and 
his researches in the laboratory that he had created 
He had just published in the Archives for March, 
1904,^ a new investigation of the refraction of tourma- 
line when, on April 4, he was removed from his 
family and friends by a sudden illness. 

The death of Soret is a great loss to his country 
and to science in general Much might still have 
been anticipated from a mind so lucid, so methodical, 

1 Th« etoiplsrion of thii work !■ publiibed in the May number of iho 
ArcAHfni 
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and so truly scientific. In spite of his modesty, his 
^reat natural abilities made him famous in Geneva, 
in Switzerland, and abroad His death leaves a gap 
difficult to hll R Gautibr, 


VROF IHEODOR BREDICHIN 

F or the past ten years Prof Bredichin lived in 
well-earned and dignified retirement in Saint 
Petersburg After a life spent in directing, with con- 
summate ability, the activities of the two great astro- 
nomical observatories of Moscow and Pulkova, he 
sought, while his energies were still vigorous, oppor- 
tunity for cultivating with greater leisure those studies 
to which he had conspicuously devoted himself while 
in a public position In the midst of that self-imposed 
work and at the zenith of his reputation, he has been 
removed by death to the profound loss of science in 
Russia In 1857. called to fill the chair of 

astronomy m the University of Moscow, and with it 
to undertake the direction of the observatory There 
he remained for thirty-three years, and devoted him- 
self to ustrospectroscopic observation, a subject new 
m Russia, to the study of variable stars, to gravity 
determinations by means of pendulum observ.itions, 
and to a host of inquiries with which his name has 
long been ionnected Ilut most of all was his atten- 
tion concentrated upon the formation and behaviour 
of comet tails, a subject which had practically lam 
dormant since Bessel's researches on the comet of 
Halley Of this subject he never wearied, and shortly 
before his death he collected and published his more 
important papers bearing on this inquiry This re- 
vision was perhaps the more nccessarv since photo- 
graphs had revealed minuter details than could easily 
be detected in the ordinary telescope It must be a 
matter of gratifitation to his numerous friends that 
the distinguished astronomer, in spite of bad health, 
was able to complete a task which had occupied him 
for so many years 

In 1S90, when Prof Otto Struve retired from the 
direction of the Pulkova Observatory, Dr Bredichin 
took charge of that institution, but his health did not 
permit him to remain long at this post, and in 1894, 
accompanied by the regrets of the staff, he resigned his 
position at the observatory, but not before he had 
given a decided impetus to the progress of celestial 
photography. We have already intimated how, m the 
remaining years of his life, he sought to promote the 
interests of his favourite science 

Some 150 papers on a variety of subjects were pub- 
lished by Dr Bredichin, and by the foundation of 
prizes for special astronomxal inquiries he still further 
encouraged the science As a teacher he enjoyed the 
reputation of being able to inspire his pupils With a 
lifelong interest in astronomy, and the present position 
of the science in Russia owes not a little to the 
enthusiasm which he imparted to his pupils At the 
age of ^3, but with his faculties acute and with his 
interest in astronomy unimpaired, Russia has to regret 
the loss of one of her most brilliant sons, while science 
Is deprived of an ardent and enthusiastic supporter 


RfYAL COLLEGE OF SCIENCE, igoj. 

S CIENCE scholars selected from the whole of Great 
Britain for their ability and promise, main- 
taining themselves on 17s gd a week, were this year 
saved from much privation by secret gifts of small 
bursa ries-^see the subjoined audited account Prof 
Perry says he has no right to ask for help from the 
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generous men who helped him last year, but he has 
all the sturdiness of a chartered bbggor — asks in 
a good cause, ^ 

Roval College oi> Science 

BALANCE SHEET 

BURSARIES I9OJ-I9O4 

Moneys Received and Patd by Prof Perry, November, 1903, 
and June, 1904 

Recbivbp I Paid 

Bslsnce in hand from ' Ntnt 16 io Apni 2 j 

last year /31 50 27 ^'udenls received 

S^tember^ ]9(» half-buriaries >35 O o 

^ K Giayi Eiq 10 o o March 23. 

B, Hopkiason, Esq 10 o o I student received 

Sir A Noble, K.C B 10 o o the second half 500 

October 8, 1903 \june lo to June 14, 

W. F. Stanley, Esq. 10 o o 23 studenis received 

The Drapers' Co , 100 o o the second halves 

TheGoldsmiihs’Co 100 00 of their bursaries 115 o o 
{MoyalHes ) Balance in hand 24 2 O 

Prof. Perry S 7 o 

Paid back 2100 

j£‘ 279 2 o I ^279 2 o 

Twenty-sevpn students received si each, onh twentv-four 
of them applied for the second halves of their bursaries 
Audited and Signed by Jons W Juun 

Dated June 33, 1904 

NOTES 

\n important deputation organised bv the British \s- 
soiiation will be received b> Mr BjITnur to-morrow 
(I*ridu>) afternoon, and will support the plea for the State 
endowment of higher education and reseunh piesented by 
Sir Norman Lockyer in his presidential address la^t year 
Oxford and Cambridge will be repiesented b^ their Vice- 
Chamellors and others, London Umversitv by Lord Rose- 
bery (Chancellor) and others, .ind I he Birmingham Lniver- 
Mit> representatives will be headed by Mr Chamberlain 
(( hamellor), who ic is hoped will speak for all the new 
universities According to u statement prepared by the 
president of ihe British Association and resised b> a loih- 
mittee lonsisting of the Deputy Vire-C hancellor of Oxford, 
the Vice-Choncellor of Cambridge, Sir Oliver Lodge, prin- 
cipal of Birmingham Universily. Sir Michael Foster, M P , 
and Sir Henry Roscoe, the British Association has taken 
action regarding the State endowment of universities, be- 
muse at the present juncture the highest education and 
research is a matter not merelv of acodemu , but of the 
gravest national concern. 

pRor G (lAFKKV, professor of hvgiene in the University 
of Giessen, has accepted Prof Koch's vacant chair in the 
L niversity of Berlin 

1 HE following appointments are announced in connection 
with the Institut Marey — Prof A Chauveau has been 
elected president and director , Prof H Krnnecker become! 
vice-PresidSnt ; Prof M Levy, treasurer , and Prof G 
Weiu, secret ary 

1 HF sixth centenary of the birth of Francesco Petrarca 
will be celebrated at Arezzo from July 20 to 35 Among 
the festivities will be an historic file in the amphitheatre 
of the Prato in fourteenth century costume, commemorating 
the arrival of Petrarca at Arezzo in 1330 

Ihe Mnckinnon studentships of the Royal Society hava 
been filled for the ensuing year by the election of ^ Mr. 
Bryan Cookson for research in astronomy, and particularly 
for a new determination of the constant of aberration and 
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for an invesh^atlon of Ihfr mass and lumprpsMon of Jupiter 
and of corrections to the elements of the orbits of his 
satelHta^And to Mr L Doncaster for researih on the early 
developitient of tt^e egf(, &c , in various species of sawflies, 
and for breedmi; experiments with certain species nf 
Lepidoptera and with domestic animals 

A COMMITTKE has been formed m the Viitona University 
of Manchester to procure a portrait of Prof Osborne 
Reynolds, F R S , the senior member of the teaching’ staff, 
as a memorial of the long and distinguished servues which 
he has rendered to the Owens College and of his many 
valuable original contnbutionf to phv^iicul sLience and 
engineering In view of the eminent and widely recognised 
position which Prof Reynolds holds as a s, lentthc investi- 
gator, It IS felt that there are manv friends not iinniediaielv 
connected with the university who would be gUid to bf 
associated with the memonnl Any subscriptions should 
be sent to the treasurer of the Manihesier Conimutee (Mr 
S Chaffers, Ocyens College) 

Sir Olim-r Unncp, and other representativr s of leading 
educational institutions in Hirminghum, have addressed a 
memorial to tlip 1 oid Mayor of the iitv suggesting the 
establifihment of a natural histor} museum on a portion of 
land recently acquired by the rorpur itiun '1 hp memorial 
states — “ I he ahsenie of such a museum is, in our opinion, 
A grave defect in our municipal in&titutlons and is a 
matter of astonishment to strangers visiting our niv 
Several valuable collections of objects of natural history 
have already been lost to the citv for want of a suitable 
building ip which to deposit them, and many more collec- 
tions — zoological, entomological, botanic nl, and geological 
—will find their wav to melropolitan and other museums 
if suitable provision is not made in Birmingham for their 
reception ” 

It is proposed tn hold an optical cunvenlion in London 
next year At a meeting held on Monday, in the rooms 
of the Society of Arts, Dr R- T (ilazebrnok, F R S , the 
president of the Optical Society, occupying the chair, an 
executive committee was elected, and the following were 
elected honorary vice-presidents — Lord Crawford, Lord 
Kosse, Lord Rayleigh, Lord BIvthswood, Sir William 
Abney, the Hon ■Mban Gibbs, Mr W, H M Christie (the 
Astronomer Roval), Mr '1 R Uallmeyer, Mr J Stuart, Sir 
Howard Grubb, Dr Gluzebrook, and Lord Kelvin One of 
the hnnorarv vice-presidents will be asked to take the 
position of president of the convention 

1 HE report of the committee on ancient earthworks and 
fortified enclosures was presented to the congress of archs- 
ologicat societies on July 6 The committee expresses 
regret that more archaeological societies have not taken up 
the ides of compiling a schedule of the ancient defensive 
works In their respective districts , and it is urged upon 
the secretaries of societies to arrange, when possible, for 
the survey and scheduling of all such works as are included 
in the inquir) The committee concludes the report by 
again impressing upon arrha'ologists the importance of 
doing their utmost to prevent the destruction which from 
time to time threatens so many defensive enclosures of 
earth or stone 

1 HE seventy -second annual meeting of the British Medical 
Association wiU be held at Oxford from July 2(^9 The 
president is Dr T D Griffiths, and the president-e||ect Dr. 
W Collier An address in medicine will be delivered by 
Sir William S Churchy Bart., ICC B , and an addreEs in 
surgery will be delivered by Sir William Macewen A 
popular lecture will be delivered by Dr G Dagot Ferguson 
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on ihursday evening, July s8, The annual meeting this 
lenr will comprise fourteen sections, which, with their 
presidents, are as follows — Medicine, Dr W T Brooks , 
^urgerv, Mr H P Svmonds , Obstetrics and Gynsecology, 
Dr F H Chanipiipys, State Medicine, Dr J S Haldane,. 
K R S , Psy c^hulugical Medicine, Dr C A Mercler; 
Pathology, Dr J Ritchie, Physiology, Prof Francis 
(rotrh, h R S , Analomv, Prof Arthur Thomson ; Ophthal- 
niologi , Mr R W Dovne , Deimatology, Dr T C Fox ; 
Laryngology and Otology, Mr C J Symonds Tropical 
Diseases, Dr \ Crombie, (’ H , Navy, Army, and Am- 
bulance, Surgeon-General A Frederick Bradshaw, C B ; 
Dental Surgerv, Mr L \ Biversi 

rnt third annual meeting of the general lomniutte of 
the Cancer Research 1 unci w.is held last Friday, July 8, 
at Marlborough House, the Prince of W des occupying the 
chair I he report ot the sup( 1 intendent (Dr Bashford) 
details the work that his heen tarneci out during the paSt 
year Specimens of neiv growths have been examined from 
I variety of animals, including fish and a wild mouse, 
showing that canter oicuis m animals in a wild state 
C erlmn cells of malignant new giowths have been found 
to present nuclear chinges similar to those bv which the 
spxiial tells are pri'prirecl for fi rtilisation, and the fusion 
of nuclei has heen deinonsl rated 111 tumours of the mouse 
1 hese observations suggest that the new growth of tancer 
is a mass of cells that h is taken on in independent exist- 
ence Statistical investigations hive also been earned out, 
and among other things do not support the widely spread 
hplipf that cancer is on the increase 1 he report of the 
treasurer appeals stiongly for more extended pecuniary 
support , out of 11 population of 40 millions onl} 32B 
individuals and 10 city guilds have contributed, and the 
inionip hiis proved insuffii lent to meet cuirent expenses 

On Mondaj a large deputation waited on Lord f-emdon- 
derrv, President of tha Board of Fducation, to urge the 
compulsory teachihg of hygiene in elementary and secondary 
schools The deputation was in support of a petition which 
has been signed by nearly fifteen thousand medical prac- 
titioners I he petitioners urged th*' central educalionat 
authorities of the Limed Kingdom to consider “ whether it 
would not be possible to include in the curricula of the 
public, elementary schools, and to encourage in the 
sc'tonddrv schools, such teaching as may, without de- 
veloping anv tendency to dwell on what 19 unwhoh'somef 
lead all the children to appreciate at their true value 
healthful bodily conditions as regards cleanliness, pure air, 
food, drink, &i " Ihe petitioners remark that a widebpread 
Ignorance prevails coiu'erning not only the nature and 
piuperties of alcohol, but also its effectn on the body and 
the mind Central education authorities are therefore 
asked to include in the simple hygienic, teaching desired 
elementary instruction at an early age on the nature and 
effects of alcohol Dr Farquharson, M P , introduced the 
deputation, and short speeches m support of its objects were 
made by Sir W Broadbent, Dr D On filths, Sir T Barlow, 
Sir Lauder Urunton, Sir Victor Jloraley,' Dr Mary Schar- 
lieb. Dr Hutclunson, and Prof Sims Uoodhead I>ord 
Londonderry, in reply, *aid the proposals made by the 
deputation hud his sincerest symputhv, and he only wished 
It was in the power of the Board of Education to carry 
them out He was as anxious as anyone to see increased 
instruction being given in the laws of health, but at the 
piesent time the necessary teachers did not exist, and h« 
should be the lust to wish anybody to act as Instructor in 
fuch important subjects who had not yeceived instruc- 
iion in them The Board was at the present moment 




254 


NATURE 


devoting UielF to the training of teacher! and In- 
atructing them properly in the whole queetion of hygiene 
He tniated that as time went on its efforts in that direction 
would bring about the desired results 

In forwarding to Sir C Eliot the meteorological returns 
from fourteen stations In British East Africa, for 1903, Dr 
Johnson gives some particulars about the rainfallp and 
these have been forwarded to us by the secretary of the 
Meteorological Office The average amount oF rain did 
not fall In the coast region during the period covered by 
the report, only 33 84 inches being recorded at Mombasa, 
3334 inches at Malindi, 35.18 inches at Rabai, and 
Takaungu received 33 7a inches ShimonI fared better in 
this respect, as 4a 51 inches fell at that station At up 

country districts the amount of rain was well up to the 

average , 80 inches fell at Mumlas, 60 at Klsumu, and 
51 at Fort Hall, The number of rainy days, 1 e, days 

on which at least 0 01 inch of ram fell, varied from 23 

at Klsmayu to 174 at Eldonia , and at Machakos the 
number was 93; at Fort Hall, 110, at Nairobi, iii, at 
Kisumu, 127 , and at Mumias, 145 The greatest amount 
of rain which fell in one day was 5 61 inches at Machakos, 
on April s8, and the next heaviest rainfall was 4 77 inches 
at Nairobi, on April 27 The Egyptian Survey Department 
having asked for returns relating to the lake levels, and 
also for returns of rainfall from places where the amount 
of water In the lake would be affected by the amount of 
rainfall, Dr Johnson has forwarded instruments to the 
stations In question, viz — Nandi, Kencho, and Karungu 
A supply of instruments has also been sent to Morendat 
and to Nairobi, and it is hoped shortly to supplement those 
already at Fort Hall 

In SytHons*! Meteorological Magazine for June there Is 
a description of a new pattern ram gauge by Messrs 
Lander and Smith, of Canterbury, a firm of chemists which 
has also recently produced some ingenious self-recording 
Instruments The chief novelty is that the glass receiver 
IB permanently fixed to the funnel, and by means of a tube 
the contents can be emptied for measurement into an 
ordinary measuring glass The latter is conical below, so 
chat the graduation of small quantities of rainfall may be 
more accurately measured than is the case in an ordinary 
glass A somewhat similar arrangement was proposed by 
Mr John Aitken, F R S , in the same magazine in 1902, 
and Dr Mill then pointed out that in Prof Hellmann’s 
ram gauges, used at official stations in Germany, the 
measuring glasses are constructed on the principle sug- 
gested by Mr Aitken, the graduation of the first lomm 
being fifteen times as long as the others The “ Camden " 
ram glass recently designed by Messrs Negretti and 
Zambra is also Lomcal at the lower end Ihis arrange- 
ment enables the observer to decide, without guessing, 
whether m cases of very slight rainfall the amount is nearer 
o 01 mth than o 00, and consequently whether the day 
■hould be counted as a " rain-dav " or whether the precipi- 
tation should be disregarded 

A NEW self-recording mercurial barometer has been 
devised by Mr W H, Dines, and is a much improved form 
of Che instrument known as Milne's barograph Its basis 
is, therefore, a glass syphon mercurial barometer, having 
its shortu limb, and a length of the upper portion of its 
longer lifipl of considerably wider calibre than the re- 
mainder Of the tube In the shorter limb of the Dines 
pattern of the Instrument, an iron float, of peculiar oon- 
■truction, moves freely, and through the medium of flexible 
lines connected to 'the arched heads of a lever-beam (or 
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differential pulley) multiplication arrangementi this flbat 
actuates the recording pen The clock movement is of 
Richard's type, and la enclosed within a Long but light 
ebonite cylinder, which it drives, and on the dutslde of 
which is wrapped the chart (all the divisions on which are 
rectangular) The principal feature of Mr, Dines 's new 
pattern of the instrument is a neat temperature-com- 
pensating arrangement embraced In the float The iron 
float IS essentially a cylinder, sealed and weighted ai the 
top, but open underneath, below the level of the mercury 
in the short limb of the syphon, and when in position the 
cylinder contains air It will be evident upon consideration 
that, given a suitable amount of air within such a float, 
the effect of the expansion (say) of that air on the occurrence 
of an increase of temperature ^i\\ compensate for the 
alteration in the level of the mercury in the short limb of 
the syphon resulting from the expansion of the mercury 
m a syphon barometer having relatively wide upper and 
lower ends Mr Joseph Baxendell informs us that the 
latest pattern of the new instrument now in use at the 
Fernley Observatory, Southport, has been rendered prac- 
tically frictionless, and that the Dines float modifications 
include a means of overcoming the errors commonly arising 
from the varying capillary effects occasioned by the reversal 
of the direction of motion of the mercury in the syphon 

Prof Gborob A Gibson, writing in the Proceedings of 
the Edinburgh Mathematical Society, vol xxii , directs 
attention to a weak point in the conventional treatment of 
tangents to circles and curves by the method of limits. 
In proving the tangent to be perpendicular to the radius, it 
IS shown chat when a straight line meets a circle in two 
points A, B, the line makes equal angles with the radii 
OA and OB, and since this is the case however near B Is 
to A, It Is said, " therefore the same result is true when 
B coincides with A ” But, as Prof Gibson points out, it 
would be equally logical to say that If OA is the perpen- 
dicular from O on a straight line, E any point on that 
line, OE>OA, however near E may be to A, and " there- 
fore " the same is true when E coincides with A, which 
IS of course absurd The author remarks, "It is rather 
disheartening to find the absurdities, so clearly pointed 
out by Berkeley nearly two hundred years ago, still flourish- 
ing and apparently endowed with a new lease of life " 

Wb have received the new volume of Dr. Otto Baschins’s 
" Bibliotheca Geograph ica,*’ covering the literature of 
geography to the end of 1900 The new issue does not 
contain any important new features, but it completes the 
first decade of a work recognised for its accuracy and 
exhaustiveness 

Thb Soci 6 t 4 d 'Encouragement pour ['Industrie nationale 
has published a valuable paper on the Port of Rosario as a 
supplement to Its May Bulletin The author is M Georges 
Hersent, and the paper deals fully with the past, present, 
and future of the seaport. Useful information about the 
economic geography of the Argentine generally Is also to 
be found in an introductory chapter 

Among the most Important recent additions to the carto- 
graphy of Canada are a map of south-eastern Alaska and 
part of British Columbia, showing the award of the Alaska 
Boundary Tribunal, and a map of the North-West Terri- 
tories and the province of Manitoba The former ii re- 
duced from Che original Canadian Boundary Commission 
map to a scale of i 960,000, and contours at lOoO-feet 
intervals are retained. The map of Manitoba is on a scale 
of ia| miles to an Inch 
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The June nuitiber of the Nahonal Geographic Magazine 
conUfne b speculative arlicle of lonsiderable interest by 
Mr R A Hams, in which the author discusses the in- 
dications of the existence of land in the vicinity of ihe 
North Pole, which are afforded by the known set of the 
currents in the Arctic Ocean and from observations of the 
tides It IS arg-ued that a tract of land may e\ist extending 
from near the north-west corner of Banks Land, or from 
Fiinco Patrick Island, to a point north of New Siberia 

The first place In the June number of Petermatin's 
Mitteilungen is given to a short article on the geography 
of Tibet by Dr E Schlagintweit, accompanying an excel- 
lent map of central southern Tibet by Herr C Schmidt 
The map, which Is on a scale of 1 a, 000, 000, is compiled 
from the most recent authoritative data, and the route of 
the British expedition to Gyangtse is shown Another 
valuable paper on Tibet is Herr Richard Tronnier's study 
of the lives and journeyings of the Jesuit Fathers Johannes 
Grueber and Albert de Dorville, who crossed Tibet m 1661 
Ihls appears in the Zeitschrift of the Berlin Gesellschaft 
fur Erdkunde 

Dr W KoerTj of the Prussian Geological Survey, pub- 
lishes in the ^alufWissenschafiUche W ochenschnft for May 
an Illustrated article on his observations of marine deposits 
and coast-erosion in many portions of the wprld Among 
other interesting results of mineral and organic associations, 
he notes the formation of structureless calcareous concre- 
tions in the modern sand of Dar-es-salam, on the coast of 
German East Africa These masses he compares with the 
** kankar " of Indian geologists 

The fourth number of the Boletln del Cuerpo de Ingemeros 
de Minas del Peru contaips an admirably illustrated 
account of artesian wells established at Callao A venture 
started in 1901 was on the eve of being abandoned, when a 
copious supply of water was struck at a depth of 46 metres. 
Other wells have since proved equally successful, and 
SeAor Guillet, the author of this memoir, sounds a note of 
hope for other areas, when he points out that there were 
no special geological indications to encourage hydraulic 
enterprise in the subsoils around Lima 

According to the report in a local paper of a meeting 
recently held at Johannesburg, when Mr W L Sclater, 
of the Cape Town Museum, occupied the chair, a South 
African Ornithological Union has been established The 
new body has a strong and representative committee, with 
Mr. Sclater as president, and it is hoped that means will 
be found for publishing a journal 

We have received from the United States two pamphlets 
.connected with entomology, the one on some results of 
the work of the entomological division of the Department 
of Agriculture {Bulletin No 44), and the other notes by 
Dr A S Packard on the life-history of the silk-produnng 
moths of the family Saturmids, forming No as of vol 
zxxix of the Proceedings of the American Academy 
Several articles in the former are devoted respectively to 
aphides affecting gram and grass, and to chestnut and other 
nut-feeding weevils 

Prof Hubrbcht, of Utrecht, has favoured us with a 
copy of an article by himself from the Jenaischen Zeiischfilt 
(or 1904, dealing with the origin of annelids and choNates, 
and the eystematlc position of the ctenophora and platy- 
hdlmlnthes Numerous debatable points — especially some 
conaeoced wrth the " cmlosome " — are discussed in con- 
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siderable detail, but it must suflice to mention that the 
author regards ctenophora and platyhelmlnthes as specialised 
sidr-groups, and that in his opinion the fatal envelopes 
of mammals are directly derived from invertebrate ancestors, 
and not from those of birds and reptiles 

In the American Naturalist for April, Dr Shufeldt com- 
pares the various schemes of classiHcation of birds which 
have been proposed during the last quarter of a century 
or so, and inquires why these are so different The answer 
Lo the latter question is to be found, he thinks, partly in 
the homogeneous character of birds in general, and partly 
m the attempts to classify thrm in the same manner as other 
and less homogeneous groups In this respect all classifi- 
cations are more or less unsatisfactory, and it is no 
justification to plead that an “order" of birds has not 
the same systematic value as a division bearing the same 
name in mammals Naturalists must make up their minds 
what characters are of generic and what of higher value, 
and then formulate a scheme which can be correlated with 
the classification of other groups In another article m 
the same journal Mr H B Bigelow records the results of 
certain experiments on goldfish which, in hia opinion, prove 
that these fishes are endowed with the power of hearing 

We have received Messrs Merck's annual report on 
advancements in pharmaceutical chemistry and therapeutics 
All the newer preparations and drugs receive notice and 
the work contains useful bibliographical and authors' 
Indexes and indications For treatment No medical man or 
pharmacist who desires to learn the latest additions to the 
list of drugs can do without this report 

The action of snake venom on cold-blooded annuals has 
been tested by Dr Noguchi in a long senes of experiments 
(Carnegie Institution of Washington, Publication No la) 
Three venoms were employed, viz those of the cobra, water 
mociabin, and rattlesnake Snakes and frogs succumb 
easily to cobra venom, but are relatively insusceptible to the 
other venoms , turtles are more susceptible to all venoms 
than the foregoing, and fish are still more so The grass- 
hopper and some crabs are almost insusceptible, while the 
lobbter IB only moderately resistant Excepting the earth- 
worm, all the worms showed a low degree of susceptibility 
The venoms have little effect on the Echinodermata ; sea- 
urchins succumbed, however, but starfish and sea-cucumbers 
were not perceptibly affected. 

*' Sjlajit," an ancient Eastern medicine, forms the sub- 
ject of a paper by Mr David Hooper (Journ Asiatii Society 
0/ Bengal, vol Ixxii , port 11 , No 3 1903) There seem 

to be three substances known under this name , one appears 
as an exudation on the rocks in certain districts of the 
Himalayas, and consists largely of aluminium sulphate , 
a second, the black and probably true sUajit, is said to form 
an exudation on rocks in Nepal, and consists mainly of 
alkalies and alkaline earths in combination with an organic 
acid related to humic acid, and a third, or white silajit, 
IS apparently of animal origin The substance is said to be 
a cure for most disorders Mr Hooper desires to direct 
the attention of other observers to this strange product, as 
It IS possible that it has been met with in other parts of 
the world 

Wb have received the "Year Book" of Livingstone 
College, of which Dr Harford is the principal This useful 
institution IS designed to give to mflwionaries and others 
who^ llf»’Work may He in the tropics a training in the 
elements of medicine, surgery, and hygiene such as may 
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bP useful in districts remote from medical aid Courses of 
eleinei^Ury IcLtuies ure also both at the coUeffp and 

at the United Service Institution, open to all who may 
expect to reside or travel in the tropics The “ Year Book " 
contains details of the colleg'e and its curriculumj and useful 
dlrectioiis for the preservation of health in the tropics 

In the short notice of Mr Cecil Hawkins’s ** Elementary 
Geometry " in Naturf of June 30 (p 193), reference was 
made to the absence of numerical answers in the copy 
supplied Mr Hawkins asks us to state that the book is 
also supplied with answers if desired 

Messrs 1 C and E C Jack, of Edinburfph, have sub- 
mitted for our inspection four of the plates of a stereoscopic 
atlas of anatumv, edited b> Dr David Waterston, to be 
published bv them in the autumn The application 
of the stereoscopic principle to anatomical illustrations 
seems, from these examples of it^ likely to prove 
of real assi'ftanre to medical and biolog’iral students 
Ihe plan has already been adopted with success in the 
teaching of geoj^raphy and the illustration of books of 
travel, and there is ever) likelihood that this further ndapl- 
atinn of the scrrroscopc to educational work will mret with 
j^enerid approval from lecturers on anatomy Each ^tereo- 
fpraph la accompanied by a brief description written by the 
editor, and the illustration and desiriplinn are mounted on 
one card sn as to facilitate reference from one to the other 
Ihe senes will comprise 250 separate stereographs, and 
these will be contained in cases Ihe work will be issued 
at intervals m sections of about hftv stereogriiphs 


0\JR ASTRONOMICAL LOLUMS 

NhW ELEMbMil AND ElMdfaMKHlS 1 OH CoMEl 1904 (I — 
In No 55 of the Litk Observatory HuUflin^, Prof \ O 
Leuschner, of the Berkelev Vstronomical Department, gives 
a set of elements and an ephemens for comet 1904 a, cal- 
culated from observations made by Messrs Aitken, Craw- 
ford, and Maddrill on April 17, 22, and 29 respectively 

No 5(1 of the same publication contains a second set of 
elements and un ephermens calculated by Messrs Silken and 
Maddrill from observations made at Lick on April 17, 
May 8, and May 24 Ihe following are the elements 
given — 

r = 1904 Mauh 6 9049 GMT 
»= 53 " 27; 13" 

fi =273 46 5" 5 VMean iquinox of 1904 o 

*=125“ 7 ' 33 "iJ 
log ? ^0432475 

Ihe ephemeris (for oh G M 1 ) shows that on July 145 
the comet will occupy the following position in the con- 
stellation Cane'f V^en — J rue a^iih 24111 28s I rue 

B=+5o° 37' 50*, and afterwards will travel very slowly 
In a southerly direction As the brightness of the comet 
IS now only 0.37 of its original magnitude, only the larger 
telescopes will be of any use in observing this object 

This Solar Parailax as Detghminpd from the Eros 
Piiotouraphs — At the meeting of the Royal Astronomical 
Society on June 10, Mr Hii^s gave an interesting and 
instructive account of the Cambridge reduction of all the 
available photoginphs of Eros obtained during the period 
November 7 “*Si * 9 *® One of the chief features of the paper 
was Q description of the various errors which appeared 
during the reduction and of the methods employed for their 
elimination 

I he value obtained for the solar parallax in this pre- 
liimnary lesult was 8* 7g66±o^oo47, and this agrees, within 
the ep^j^rs of observation, with that previously obtained by 
Sir David Gilt, whilst the probable error is as small as 
that obtained bv him 

E^PER1HENTS ON THE VISIBILITY OF FiNE LlNBS — Bulletin 
No lo of the Loyvell Observatory contains the details and 
results of a further series of experiments, performed by 
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Messrs Slipher and Lampland, on the visibibty of 8ne 
lines at various distances 'J he experiments were exactly 
simitar to those previously earned out with a fine wire of 
oj inch diameter, except lhat a fine blue line 07 Indi In 
width, drawn on a white disc 8 feet in diameter, wBb 
observed at the same time as the wire At a distance of 
1450 feet, when the angular width of the disc was 19' 
and that of the lines was o* 86, the wire was certamfy 
•>een, hut a ftclitious line was seen accompanying what was 
supposed to be the real one ' 

Ihr* general results of rhe experiments indicated that the 
wire was more generally visible than the line, although at 
distances less than 400 feet the latter was the more readily 
seen 

VvHiAiiiinv oi> Minor Planets — Observations of the 
magnitude^ of the minor planets Ins, Ceres, and Pallas, 
made by Herr J Holeischek at Vienna during the years 
1890 and 1903, are published in No 393^ of the j45froiio- 
\achrtchten These show that the magnitude of Ins 
decreased from 74 to 76 between November 1 and 
November b, iHqg Observing Ceres in April, 1899, it was 
found that the magnitude on April gd 14 5h was 73, 
on April 13d iih 81, and on April I4d i^h bg 

In the case of Pallas the following magnitudes were 
observed on the various dates named ^ 


I 9 P 3 

M 1 (Vienna) 

MnfiiiLiude 

March 23 

7 6 

84 

24 

76 

87 

24 

98 

S 6-8 7 

25 

7 7 

8 4-8 S 

26 

7 6 

85 


A \ tRHBi r Star Chari — In No 39^9 of the Astro- 
fiomischc NachriihUn, Prof Max Wolf publishes 25 charts, 
each showing the relative position of one of the 23 variables 
in \quila mentioned in earlier communications published by 
him in the same journal An accompanying table gives the 
I hart number and the number, the position, the variation, 
.ind the designation of the compirisnn star for each 
variable 

IiieLfeds VsiHOSOMirvL Socifty — N o II of the annual 
Journal and Transactions of ^the Leeds Astronomical Society 
inntains reprints of seven very interesting lectures, on a 
variety of astrononiKal subjects, delivered at the society's 
meetings during last year A number of letterh on current 
astronomical questions, contnbutfd to various perioditals by 
the past president, Mr C T Whitmell, are also reproduced. 
The frontispiece shows a number of photographic reproduc- 
tions of ancient coins on which were depicted various 
astronomical svmbols, and illustrates a lecture on that 
subject delivered by Mr. A Dodgson The piogramme of 
the meetings for 1904 promises some verv interesting 
papers, whilst the report for 1903 shows the '-ociety to be 
in a thriving condition 

“ ANNUVRIO OF THE RiO DL JANEIRO OhneRVATORY 
(1904) — Ihe twentieth annual publication of the Rio de 
Janeiro Observatory contains a large amount of useful 
information on astronomical, meteorological, and general 
physical matters The customarv calendars and astro- 
nomical tables are given in part 1 Parts 11 , ill , and iv. 
contain tables of reduction for astronomical and meteor- 
ological observations The usual tables for the conversion 
of foreign standards are given in part v , whilst the sixth 
and last section contains many useful records of the local 
meteorological and magnetic conditions for past years, in- 
cluding the variation of magnetic declination at Rio da 
Janeiro since 1660 


GEOLOGICAL SURVEYS OF THE UNITED 
STATES 

CINCE the appearance of the notice in Nature of 
^ December 3, 1903, the following publications of the 
United States Geological Survey have b^n received, 

I Bulfetinr 

Of very wide interest is the essay on “ The Correlation 
of Geological Faunas a Contribution to Devonian Palsi^ 
ontology, ’’ by Prof. H Shaler ^Villiams (BuUetin No 210), 
The observations are based on a critical examination of the 
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Devonian rocki of New Vork, Pennsylvania, and eastern 
Ohio, as in that region the stratigraphiral succesmon and 
the continuity of the rocks were suffii tenth ilear to enable 
the author and hig assistants to work out the relaliuns 
between ihc geological fi rmations and llie distribution ol 
life The term fauna is commonh used in pala'ontolog^ to 
indicate the list of fossils cuntaimd in a single formation, 
but as the author admits, the limits of formations vary ton- 
fiiderably in different localities, and do not coincide with 
the limits of faunas He introduces the term faunuU to 
distinguish an aggregate of fossils associated either m a 
iingle stratum, or in several contiguous strata that may 
be many feet in thickness — the aggregate being composed 
of the same set of species The /anna, on the olher hand, 
IS dehnod as an aggregate of local and temporary faunules 
111 which IS expressed a common, corporate aggregate of 
iipecies The faunule is limited to a single set of conditions 
The fauna is to be disci imin^ted bv the dominant species, 
and It preserves its integrity and identity so long in 
succession, and so far in distribution, ds the dominant 
species retain their ascendancy among their asson-ites 
I he marine fduna itself is not the umversilly distributed 
marine life of a particular epoch, but the fauna of a par- 
ticular environment of that epoch 
The facts recorded by the author show that migration, not 
of single species, but of the whole fauna has sonietimeii 
taken place Ihere has been tran<^gression of one fauna 
over another, thus calling for the assumption that the limits 
of a formation based upon sudden change in the fossil con- 
tents cannot be regarded as synchronous for two parts of 
even the same province, and, wherever they are thus sudden 
and sharp, cannot be synchronous with the limits of either 
the earlier or later fauna in evidence The detailed study 
of the migrations and recurrence of species is of the utmost 
importance, and in this respect nione we have inmh to 
Ictifn The author rightly remarks that for the practical 
purposes of geological mapping and the descriptions of 
geological structure the formations are the essential 
elements, while his statistics demonstrate the intrinsic value 
of fossils for measuring and indicating geological lime 
His observations show the necessity for a dual nomenclature 
— stratigraphical and biological— and they indicate also that 
At present we know too litlle about fossil faunas to be 
able to predict in what manner their actual time limits will 
be defined or discriminated, but enough light has already 
been thrown upon the matter to show that it will be by 
n’eans of thn history which organisms have expressed in 
their continuous life and evolution that we may expect ulti- 
mately to mark off the stages of geological time ” 

" Notes on the Geologv of South-western Idaho and South- 
eastern Oregon ' are I'ontributrd by Mr Israel C Kussell 
(BuUeiin No 317) The notes are the result of a rapid 
reconnaissance made with the special vifw of studying the 
artesian basins , th'*se comprise large tracts of rich agri- 
cultural land, throughout which the conditions justify the 
opinion that flowing watei nifiv be obtained Particular 
descriptions and illustrations are given of the cinder 
buttes and craters of the recent, but now extinct, volcanoes 
At each of the volcanic centres it seems that the first erup- 
tions were of the explosive type, and that the elevations 
then produced by the accunuilalion of projectiles were to a 
considerable extent buried by the subsequent quiet effusion 
of vast quantities of liquid lava (basalt) 

“ Descriptive Geology of Nevada South of the Fortieth 
Parallel and Adjacent Portions of California," by Mr J E 
Spurr (Bulletin No aoB), contains particulars of a great 
variety of formations from Anhsean to Carboniferous, also 
of Jura-Tnas, ferllary, and later deposits, as well as of 
granites, rhyolites, andesites, and other igneous rocks 
The work is based on a senes of traverses, and is to be re- 
garded as a preliminary survey, as the topographic map 
is Imperfect ; but the records of facts observed arc full of 
liiterest. 

" The Geology of Ascutney Mountain, Vermont,” is by 
Mr R A. Daly (Bulletin No 209) In this work w^have 
the results of an investigation of the lithology and geology 
of a plexus of eruptive rocks and of the metamorphic 
aureole m bordering schistose rocks The author concludes 
With hypotheses on the manner of Intrusion, on abyssal 
assimilation, and on the evidences of differentiation of the 
Igneous masses 
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*' Stratigraphy and PaI®ontology of the Lpper Carbon- 
iferous Rocks of the Kansas See non ’’ is the title of a 
report by Messrs G I Adams, G H Girty, and David 
White (iiu/icnii No 211) 1 his work summarises the in- 

foimation on the subjeit, including evrensiye faunal lists 
and such data as are available luncerning ihe flora Ihe 
plants appear to represent the topmost ( arbonifennis, if 
not the so-caJIcd permo-Carbonifeious, of western Europe 

Econoniii geology is dealt with in Bu/lelins Nos 212, J13, 
2if<, 219, 22J, and 22^ "Ihe Oil Fields of the lexas- 
i^ouisiana Gulf Coastal Plain " are fully described by 
Messrs C W Hayes and W Kennedy, “Ihe Coal Re- 
sounes of the Yukon, Alaska," are discussed by Mr A J. 
(’oilier, who considers that with proper development there 
will probably he sufficient loal to supply local demands for 
some tune to come, *' The Ore Deposits of lonopah, 
Nevada," arc reported on briefly bv Mr J b bpurr, who 
points out that the most important mineral veins occur in 
the early Fcrtiarv andesites, and that the values in the ores 
are entirely gold and silver, "Gypsum Deposits in the 
United States,” by G 1 Adams and others, are treated 
With especial referenie to economic londilmns , and " Con- 
tiibutions to Economic Geology," iqna and 1903, have been 
prepared by a number of authuis under the direition of 
Messrs S F Emmons and C W Hayes, these contribu- 
tions relate to mctdlhrerous deposits, coal, oil, gas, stone, 
cements, clays, fuller's earth, gypsum, phosphates, mineral 
paints, Ac 

In Bulletin No 320, Mr K W Clarke has tabulated the 
" Mineral Analyses from the Laboratories of the U S 
Geological Survey. 1880 to 1903 " 

In /Juileimf Nos 214, ai;, 21b, 221, 222, 224, and 227, we 
have a catalogue and index of the publications of the United 
States Geological Survey, 1901 to 1903 , bibliography and 
index of North American geology for 190a, latalogue and 
index of the publications of the Hayden, King, Powell, and 
Wheeler surveys , results of primary triangulation , geo- 
graphic tables and formulas , gazetteer of Texas, edit 2 , 
and " The United States Geological Survey, its Origin, 
Development, Organisation, and Opeiations " 

II Monographs 

Monograph No 44 contains the last work of Prof 
Alpheus Hyatt, the " Pscudoceratitcs of the Cretaceous", 
this was almost ready for the printer at the time of his 
death in January, 1902, and it has been edited by Mr 
r W Stanton It is illustrated by 47 plates and these, 
together with the descriptions of speries and the referenip 
of these and other species to new genera of Aiiimonoidea, 
were arranged or selected by the author As the editor 
remarks, " The multiplication of families, genen, and 
species will be understood by all who are acquainted with 
Professor Hyatt's habit of attempting to express in Ihe 
terminology every important fact observed in the course 
of his investigations " In some cases the classificaiion 
of the forms is incomplete, as the author's opinions on 
certain questions had evidently become much modified since 
his previous publications The Pseudoceratite-s he speaks 
of 0$ "an artificial group, including for convenience of 
treatment all the retrogressive genera of the Cretacic that 
have sutures with simple outlines resembling thosa of 
Tnassic cephalopods, formerly included under the name 
Ceralitcs " Among the Untish forms referred lo is 
Ammonites (Mantelhc^ras) Mantefti, of Sowerby 

Monograph No 45 is on " The Vermilion Iron-bearing 
District of Minnesota," by Mr J Morgan^^ Clements, and 11 
is accompanied by a folio atlas of geologtc.!!, mining, and 
topograpnic maps This great iron-bearing district hax an 
area of, approximately, 1000 square miles in noiih-eastern 
Minnesota, and it resembles the other iron-beanng districts 
of the Lake Superior region in that the rocks arp of great 
geological antiquity Iron ore was first noticed in the 
district in 1850, but its economic importance wa<i not 
realised until long subsequently Ihe ores occur in four 
areas, one of which Includes the GJant’s Range, which 
attains a height of 2120 feet above sea-level The rocks 
comprise Archiean, divided in ast ending order into the Ely 
greenstone, the iron-bearing Soudan formatlbn, and various 
granites The greenstones^ though highly altered, are 
largely of volcanic character, but with them are associated 
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■ome intrusive rocks which present in many cases a 
achisbosa character The Soudan formation, the oldest 
sedimentary group in the district, is bent into prominent 
anticlines, but is otherwise intricately contorted and infolded 
with the greenstones, It comprises congkmierdtes with 
fragments of the older greenstones, and an outlying group 
of siliceous rotks, largely white cherts, with red jasper and 
carbonatc-bcanng chert, grunerite-magnetite-schist, blue 
hematite, magnetite, and smaJI quantities of pyrite The 
cherty rocks are banded, and the hematite occurs in certain 
places in masses of variable size, which constitute the ore 
deposits 1 hese iron-bearing rocks are considered to be 
of sedmienliiry origin The source of the iron was, in the 
first instance, the Ely greenstone From this it was removed 
through the action of water and collected to form part of 
the sedimentary marina deposits of the Soudan formation 
After the folding of the rocks this disseminated iron was 
carried by downward-percolating waters into places favour- 
able for Its accumulation The methods of mining are de- 
sLribed There are descriptions also of the later intrusive 
rocks, of the Huronian and Kewcenawan senes, of the 
drifts, the Glacial lakes, and other topographic features 

Monograph No 46, on “ The Menominee Iron-bearing 
District of Michigan," by Mr W S Bayley, is the sixth 
and last of a series of reports on the iron-bearing districts 
of the Lake Superior region The area now described is 
a very important one, os it has yielded since 1877 nearly 
thirty millions of tons of iron-ore of Bessemer grade The 
rocks comprise Archsan schists and granites, which appear 
on the borders of the district , in the central portions the 
iron-bearing Algonkian rocks, with basal conglomerate, 
occupy a trough of highly folded rocks, distinguished as 
the Lower and Upper Menominee senes, there being a 
marked unLonformity between them These divisions corre- 
spond to the Lower and Upper Marquette senes, and to 
the Lower and Upper Huronian of other areas Above 
these folded rocks lie horizontal Palseozoic beds, com- 
prising the Lake Superior sandstone and an Ordovician 
inpestone The Lower Menominee senes comprises 
quartzite and dolomite, the latter affording a key to the 
folding The gap between Lower and Upper Menominee 
series is marked by conglomerate at the base of the Upper 
senes, which contains pebbles of jaspilite (iron-bearing), 
and these are taken to represent the Negaunee formation 
The Upper Menominee senes comprises also slates, 
quartzites, and jaspllites, these last-named being banded 
rocks composed of alternating layers of red jasper and ore- 
deposits. It is noted that the larger ore-deposits all rest 
upon relatively impervious foundations, which are in such 
positions as to constitute pitching troughsi The processes 
of concentration were the same as those worked out in other 
districts by Van HIse, being due to descending waters flow- 
ing in definite channels The concentration was commenced 
after the folding of the rocks, and completed before the 
beginning of the Upper Cambrian The subject is treated 
very fully from all points of view, strmlural and physio- 
graphic as well as econoaiu, and it is profusely illustrated 
with maps, sections of the strata, microscopic sections of 
rocks, and pictorial views There are also two plates of 
possible organic markings from the iron-bearing rocks of 
Chapin Mine , these were thought by Mr W S Gresley 
to represent impressions of plants, track-marks, &c 

111 Professional Papers 

I^he United States Geological Survey has issued a senes 
of " Professional Papers,*’ of which we have received several 
examples No 11 is on " 1 he Clays of the United States 
East of the Mississippi River,’* by Mr Heinrich Ries It 
is interesting to note that while kaolins occur in several 
States, the local outnut at present is InsulEcient to meet the 
demand No is, Mr F L Ransome, deals with the 
" Geology of the Globe Copper District, Arizona ’* 
No 13 is on " Drainage Modifications In South- 
eastern Ohio and Adjacent Parts of West Virginia and 
Kentucky, '* by Mr W G, Tight The subject Is one which 
attracts a coniidarable amount of interest, so far as it 
^illustrates the history of rivers and the relation of the old 
to the present river systems The author concludes that 
'the high-level valleys of the region represent a connected 
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system of an old drainage cycle which antedates the first 
advance of the ice of the Glacial period , that the depositioiy 
of the silts on the old valley floors and the deflection of 
the streams producing the present drainage system were 
due Co the action of Che advancing ice-sheet of the first 
Glacial epoch , chat the extensive erosion of Che present 
river valleys Co depths below the present drainage lines waa 
accomplished during an inter-Glacial interval of great 
duration , and that these intcr-Glaiial valleys were partially 
hlled with debris by the flood waters of the last Glacial 
epoch, the post-Glacial erosion being represented by the 
channels cut in the floor of these deposits since the nvera 
have acquired their present volume Paper No 14, by Mr 
Henry S Washington, comprises a laborious but most useful 
work, entitled " Chemical Analyses of Igneous Rocks Pub- 
lished from 1884 to 1900, With a Critical Discussion of the 
Character and Use of Analyses " The analyses follow on 
from the last date of publication of Roth’s " iabellen," and 
include a few analyses of 1S83 omitted from that work. 
The author insists on the importance of careful and precibe 
work, lamenting that rock analyses are too often entrusted 
to inespenenced students The work will be of the greatest 
value to petrologists Paper No 15 is on " The Mineral 
Resources of the Mount Wrangell District, Alaska," by 
Messrs W C Mendenhall and F R Shrader It deala 
with Che occurrence of ores of copper, gold, silver, platinum,, 
tin, merqury, osmindium and iron, and also with a few 
indications of coal or lignite 

No 16 IS on " The Carboniferous Formations and Kaunas 
of Colorado," by Mr G H Girty This work is based on 
the extensive collections of fossils of the Geological Survey 
and the National Museum, and its purpose is to ascertain,, 
by means of the invertebrata, their grouping into local and 
formationol faunas It brings out the close relation which 
existed in Carboniferous time between the Colorado seas 
and those of the Mississippi valley The Leadville, Mill- 
sap, and Ouray limestones which form the base of the 
Carboniferous, and which include a part of the Mississippian. 
fauna, include also in their lower portion a distinctive 
Upper Devonian fauna I he Lower Carboniferous was fol- 
lowed by an epoch of elevation and erosion, and none bull 
the early portion of the Mississipian time is represented in 
the Colorado sediments This lower group comprises (i)^ 
the Weber formation, of dark carbonaceous shales and thin 
limestones, with fossils of Coai-mea«;ure type, and (2) the 
Maroon formation, a great senes of ron^lomeraiic beds and 
grits, surmounted by red sandstones 1 he same difficulties 
that have been met with in Britain are encountered in 
Colorado, and the author discusser at some length the 
question whether certain red beds arc Carboniferous, Per- 
mian, or Tnassic The Wyoming "Red Beds senes" 
appears to succeed the Maroon formation in places withouE 
a break, but the author regards it js really Tnassic The 
numerous descriptions of fossils are accompanied by ten 
plates 

No 17, by Mr N IE Darton, is a " Preliminary Report 
on the Gnology and Water Resources of Nebraska West of 
the 103rd Meridian " I he geology and topographic features 
are described, and some remarkable monuments of erosion 
known as the Chinmev rock, the Smokestack rock, and the 
Twin-sisters are represented on photographic plates There 
is also a figure of the Titanothenum, which is found in the 
basal portion of the Tertiary strata 

In No j8, Mr J P Iddings contributes an essay oi> 
" Chemical Composition of Igneous Rocks Expressed by 
Means of Diagrams with Referent e to Rock Classificatioiv 
on a Quantitative Chemiro-mineralogical Basis " In Intro- 
ducing this work Mr Whitman Cross remarks, " As ar 
successful attempt at the elucidation of a complex problem 
the paper is of importance to all students of igneous rocks " 

In No 19, *' Contributions to the Geology of Washing- 
ton," by Mr G O Smith and Mr Bailey Willis, tho 
authors deal chiefly with the origin of the physical features 
No 20, "A Reconnaissance in Northern Alaska," by Mr. 
F C Shrader, with notes by Mr W J. Peters, contalna 
much interesting information about tracts hitherto unex- 
plored Among the rocks described are Silurian, Devonian, 
Carboniferous (7), Jura-Cretaceous, Cretaceous, and Ter- 
tiary, as well as l 3 rifE deposits. The mineral resources^ 
climate, population, and other subjects are dealt with. 
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IV' Ke^orCs 

of the iwenty-fourth annual report for 1902-3 


contoJoB an account of the progress of the Survey by Mr 
C. O Walcott, director, who ref era to the increase of work, 
«nd to the establishment of a separate hydrographic depart- 
ment under the charge of Mr F H Newell An obituary 
inenioir, accompanied by a portrait, is given of Major 
J, W, Powell 

The detailed report on the " Mineral Resources of the 
United States,” for 190a, by Mr David T Day, shows a 
continuation of the remarkable activity in the mineral 
Industries, the total value exceeding one thousand million 
dollars— iron and coal being the most important products 
There was a notable increase in the production of uranium 
^nd vanadium minerals, and these were nearly all shipped 
abroad in the crude state as mined The production of 
bauicite was largely increased, while that of monazite, 
obtained chiefly from North Carolina and partly from South 
Carolina, showed a slight increase over the previous year 
Ihe production of crude petroleum and of natural gas also 
showed increase 

V f-ocal Surveys 

The Wisconsin Geological and Natural History Survey 
has sent copies of Pulfetins Nos 11 and 12 The former is 
a ” Preliminary Report on the Soils 
and Agricultural Conditions of the 
North-central Portion of the State,” 
by Dr S Weidman It is illus- 
trated by a soil map, on the scale 
of an inch to three miles, and this 
gives the general character of the 
soil over different ” soil formations ” 
or subsoils — in reality various al- 
luvial and drift deposits No 12 is 
by Mr C D Marsh on “ The 
Plankton of Lake Winnebago and 
Green Lake," lakes of different 
types, one shallow, the other deep 
As bearing on the question of fish- 
production, it IS noted that Entomo- 
straca, which furnish the basis of 
food for fishes, are more numerous 
in the deep than In the shallow lake 

We have received also vol xiii 
of the Memoirs of the Towa Geo- 
logical Survey, being the annual 
report for 1902 with accompanying 
papers The papers comprise de- 
scriptions (seven In number) of 
various counties, by the State 
Geologist, Mr. Samuel Calvin, and 
his assistants There is also a dis- 
cussion of the requisite qualities of 
lithographic limestone, with a re- 
port on tests of the lithographic 
stone of Mitchell County, Towa, by 
Mr A. B Hoen. The report is 
accompanied by a colour-printed 
plate drawn on the local stone and illustrating the quarry 
from which it was obtained The sample, submitted for 
trial, was not wholly satisfactory, inasmuch as it was 
noticed in truelng the stone for printing that the surface- 
plane intercepted planes of bedding at small angle, but 
there is reason to hope that, as the stone is worked, larger 
and more perfect slabs may be obtained H B W 


by sanitary authorities As the steam penetrates into the 
interstices of the colder articles it undergoes condensation, 
and imparts its latent heat instantaneously to the colder 
objects in contact with it Steam thus condensed into water 
occupies only a very small fraction (about ]/i6oo) of its 
former volume, and to fill the partial vacuum thus formed 
more steam presses forward, In its turn becoming con- 
densed and yielding up its latent heat, and so on until the 
whole mass has been penetrated 

Saturated steam may be used as current steam at about 
atmospheric pressure , but there is an advantage, in point 
of time, m the employment of steam disinfecting apparatus 
in which saturated steam is used under pressure, and higher 
temperatures are thereby obtained, when very highly 
resistant organisms have to be destroyed 
Ihe time required for disinfection by steam obviously 
depends upon the resistance of the organism to be de- 
stroyed, the bulk of the infected articles, and the pressure 
of the steam employed The best researches indicate a 
pressure of 10 lb (and therefore a temperature of 1 15° C ) 
for twenty minutes as trustworthy in general praitice 
The steam may be generated in a special boiler, from 
whence it is conducted to the disinfecting chamber, and 
such a boiler is sometimes made to supply steam for laundry 
purposes , or the lower part of a jacketed oven may be 



DlhlNFECllUG STATIONS 




interesting article upon disinfecting stations, written 
Kenwood and Mr P. J Wilkln- 


by Prof. Henry R Kenwood and Mr P. J 
son, appears in the moat recent issue of the Journal of the 
Sanitary Institute (vol uv , part 1 , April ; London Offices 
of the Sanitary Institute, Parkes’ Museum, Margaret 
Street, W.) ty 

It Is now well recognlled that Che disinfection of textile 
artiOles can be effected by the use of steam more quickly, 
more certainly, and with leas damage to the article die- 
inlected than by the use of any other agent, and a steam 
dlsirifectlng station Is now considered an essential provision 
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Fio r — Interior of non-inrecred Chamber at the bulham Duinrecting Station 


filled With water, and by firing directly under the machine 
the steam may be rais^ in the jacket of the disinfector 
Itself This arrangement favours compactness and 
economy, but a separate boiler is more accessible for 
cleansing and repairs 

The various stoves now employed for disinfecting by 
steam may be classified as follows — 

(1) Stoves in which steam without pressure is employed 
These are, of course, the simplest and cheapest. 

(a) Thosfr in which steam at low presAire (s, 3 or s ib 
per sq. in.) is used Although the temperature of iio** C 
which can be reached by some of these stoves is generally 
sufficient, a higher temperature can never be employed in 
them These stoves, though cheaper, meet with leas general 
acceptance in this country than 
(3) ThosTe In which steam at high pressure (10 lb and 


mer) can be employed. 

A temperature of 115° 


C to ISO* C can be obtained m 
tposure of articles for about twenty 
disinfection. 


these stoves, and an exp 
minuted will suffice for 1 
A disinfection station should comprise 
(i) Two rooms completely separated from each other by 
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a wall, into whjch the oven iB built, bo that it communicates 
with both roomi In one chamber the infected artiiles are 
placed in the o\en, and when disinfeciion is complete the 
articles .ire taken out in the other chamber 

(a) An incinerator or destructor for the combustion of 
useleas infected articles 

(3) Separate sheds for (d) vans employed to brin^ infected 
artulc^, and (b) vans employed to return disinfected 
articles 

(4) A laundry and bath-room 

Ihe uriicle describes the forms of stoves mostly u^ed in 
this country at the present day, the planninj^ and construc- 
tion of the disinfecting station, the staff, the disinfection of 
articles (leather goods, furs, feathers and books) which are 
Injured by strain, the destruction of useless articles in a 
destructor furnace, and much useful information as to cost 
IS also given 

1 he article IS Well illustrated The illustration here re- 
produced shows the non-mfected chamber , the door of one 
of the ovens is open, and the wheeled carnage running on 
internal rails is seen with the racks on which the clothing 
and bedding are placed The observation window in the 
partition wall is permanently closed 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

fliE physiological laboratory of the University of London 
will remain open for post-graduate research students during 
the vacation months August and September Foreign 
graduates who may be desirous of working in the laboratory 
should previously conimunnate with the director or with the 
academic registrar of the university. 

A COURSE in practical and clinical bacteriology will be 
held at King's College, University of London, from 
Wednesday, August 3, to Saturday, August 13 Ihe couise 
will consist of lectures, demonstrations, and practical work , 
in the latter, the members of the class will make for them- 
selves permanent preparations of the chief pathogenic 
micro-organisms, and will tarry out the principal manipu- 
lations employed in bacteriologiial investigations Names 
should be ^ent in as soon as possible to the secretary or to 
Prof Hewlett 

We directed attention a short time ago (June g, p 138) to 
the new illustrated qu^rtv'clv review Buddhism , in the third 
number is an interesting article on education in Burma, in 
which it is stated that the vernacular lav schools introduced 
by the British Government are by no means an unqualified 
success, since they have been organised without due regard 
for native conditions " What object," says the anonymous 
writer, " has education to a lungle Burman except to form 
his character^ And can Burmese character be moulded bv 
studying the history or geography of Euroj>p or standard 
readers garbled under European supervision? A Burman 
should be taught Burman ethus, morals and usage Ihe 
disobedience to the authority of parents, which is so alariih- 
ing a feature m the present state of things, requires to be 
spennlly dealt with The evil goes beyond mere dis- 
obedience and truancy — cases where boys rob their parents 
or wantonly commit other breaches of the law are in- 
creasing " Evidently Burma also is suffering from that 
peculiar British attitude of mind that seeks to constrain all 
peoples to conform to the ideals and methods of the Britons 
themselves 


SOCIETIES AND ACADEMIES, 

London 

Royal Society, June 9— "On the Action of the Venom 
of Bungarus coerulius (the Common Krait) " By Major 
R. H. Illleti I M S , W C Slliar. M B., R Sc , and 
George 5 . OarmlohMl, MB, Ch B 

Experiments were performed the authors in the 
pharmacological laboratory of the University of Edinburgh 
with the following results — 

n (1) Ihe minimuni-lethal dose of the dried venom was 
determined for frog^ and small mammals, rats and rabbits 
It was found that the M L D for the frog was about 00005 
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of a gram per kilo , for the r.it 0001 gram per kilo., and 
for the rabbit the remarkably low dose of o 00008 gram 
per kilo 

(3) It was found that Calmette's anti-venomous serum 
in quantities sufficient to protect rats against ten minimum 
lethal doses of cobra venom, in the same quantities was 
quite powerless to protect the^e animals from similar doses 
of krait venom 

(3) 'Ihe condition of various nerve terminals was studied, 
both in animals that die after poisoning by krait venom 
and in nerve muscle preparations from the frog, and it was 
found Chat the integrity of these nerve ends was invariably 
involved at a comparatively early stage in the poiiion 

(4) The blood was larefully examined, and no evidence 
of antemortem clotting or intravasiular ha.molys)s was 
discovered 

(5) The action of krait venom was examined when its 
solution was perfused through the isolated vessels and 
heart, respectively, of the frog It was found that this 
venom, while resembling in action that of cobra venom, 
differs greatly in the degree of constriction of vessels and 
enhuncemrnC of ventricular contraction produced Cobra 
venom exerciser an action in these directions many times 
greater than that of krait venom Cardio-pIrthysmographiL 
tracings are shown 

(6) Studying the manner in which the viml functions of 
inamrnals (rabbits, cats, and dogs) are inlluenced when 
expo&pd to the action of thus venom, the authors show by 
means of kvmographu and plethy smographic tracings that 
the \aso-motor centre is stronglv alTecterl, a suspension of 
the activity of this centre, Jijs shown by the great splanchnic 
dilatation, rapidiv ensuing after its transient stimulation 

I here are also indicaticms of a feeble rardio-lnhibitory action 
The experiments and illustrative tracings likewise show that 
death m brought about by destroying the activity of the 
respiratory centre 

(7) From these rebuU's the conclubion may be arrived at 
that while the symptords produced bv krait poisoning are 
similar to those of cobia poisoning, thev differ so much in 
relative degree as to render ft doubtful if they can properly 
be spoken of as identical 

" Contributions to the Studv of Lhe Action of Sea-snake 
V'enoms Part i " Bv Sir Thomas R Fraaer, M D , 
b R S , and Major R H Ellloti I.M S 

The venoms used in the research were those of Enhydrma 
Valafradu’n and Enhvdns Cur/us 

The minimum-lethal doses of Enhydrma Valakadien 
venom were found to be —for rats = ooooo() gram per kilo 
of body weight, for rabbi ts = o oocxiO gram per kilo of body 
weight, for cnts^ooooj gram per kiln of body weight 

The minuteness of theur doses indicates that sea-snake 
vpnooi IS the most lethal of all substances the lethal power 
of which has been determined 

Symptoms of Sea-snake Poisonmi; m Antmals — In the 
mam these symptoms resemble those of cobraism, but the 
dyspncEU is more urgent 

Summary of RlsuHs 

(1) Enhydrma venom has no direct action on the walU 
of the arterioles, or at least has no action in any strength 
of solution which could be present in the blood of a human 
victim of sea-snake bite 

(2) Enhydrlna venom acts directly on the isolated frog 
ventricle, producing a tonic and stimulating effect, but 
this action is produced only bv very strong solutions 
(1 5QCX)) The heart-beat is quickened, and the result is 
therefore sjmilar to that produced by vrery weak solutions 
of cobra venom (1 i,chio,ooo or weaker) 

(3) By experimenting with the mammalian heart exposed 
in sifii, the authors have shown that Enhydrma venom has 
no direct action on the vagal cardio-inhibitorv centre This 
affords a striking contrast to the condition observed in 
cobra poisoning In the latter case, the powerful tonic 
and stimulant action of the venom on the heart-muscle 
(or more prnbablv on its nerve-ends) Is masked by equally 
powerful and direct stimulation of the cardio-mhlbilorv 
centre In Enhydrlna poisoning on the other hand, the 
complete absence of cardio-lnhibitinn leaves the feeble tonic 
action on the heart free to manifest itself, as appears to 
be displayed in several of the tracings The authors cannot 
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Otherwise explain the increase in rate of the heart-beats 
which thev not infrequently met with In their expenments ’ 

(4) Enhydrina venom has apparently no direct action on 
the vasD-motor centre 

(5) llie blood-pressure curve In Enhydrina poisoning- is 
d remarkably steady one, provided that moderate doses of 
venom are given and that care 14 taken to avoid the in- 
jection of large volumes of fluid into the blood vessels 
This is due to the fart that the blood pressure is exposed 
neither to the Influence of the rival forces which act on 
the heart so strongly in cobraism, nor to the direct vaso- 
motor changes which characterise the action of certain 
other venoms 

(6) The respiratory mecham^mi is that which is chiefly 
affected by Enhydrina ^enoin If large lethal doses arc 
employed respiration falls rapidly, and a considerable rise 
of blood pressure, asphyxial In origin, mov precede death 
The heart-beat then quickh slows, and blood pressure falls 
with corresponding rapidit\ 

Obviously, these are simpiv the phenomena of rapid 
asphyxiation If, however, smaller lethal doses of venom are 
employed, no marked rise in blood pressure occurs The 
ordinary level is maintained until near the occurrence of 
death , the beat Chen slows, and the blood pressure falls 
Here we have an expres^iion of gradual cardiac failure, 
brought about by slowly progressive asphyxiation Ihe 
absence in slow Fnhydrma poisoning of the large isphyxial 
rises of pressure which are so characteristic of the final 
stages of cobra poisoning is readily explained bv the fact 
that Enhydrina venom has no direct constrictive action on 
the walls of the arterioles, such as cobra venom possesses 

(7) As to the part of the respiratory mechanism that is 
affected by sea-snake venom, the rapidity with which re- 
spiration is affected, both when venom is injected into 
1 vein and also when it is applied directly to the medulla 
oblongata, leaves no room to doubt that the respirator) 
centre is directly acted on by the venom On the other 
hand, some degree of motor nerve-end paresis is constantly 
present in animals dying from the efferts of subcutaneous 
injections of this venom The fact is emphasised that, in 
expenments earned out by dropping venom on the exposed 
m^ulla oblongata, animals were not killed through the 
respiratory centre with their motor nerve-ends still un- 
damaged In this respect, Enhydrina venom differs in its 
action from cobra venom It would therefore appear that, 
in poisoning with Enhydrina venom, motor nerve-end 
paresis plays a much greater part than it does in cobraism 
It IS not difflcuLt to suppose that a blunting of the motor 
nerve-end mechanism, even though far from absolute, may 
seriously add to the embarrassment of a centre whiih has 
already been directly and gravely enfeebled 

On the Structure and Affinities of Palxodiscus and 
Agelacnnus '* By W K gpanovri BA, F G S Com- 
municated by Prof W J Sollas, F R S 

The method employed was that devised by Prof Sollas 
{Phil Trans , B, vol. cxcvi ) This method introduces a 
new field of research to palEContologists, for an accurate 
model of the internal parts of fossils may be made b> the 
investigator Speiimens of the above genera were ground 
by a special machine at uniform distances of i/40th mm , 
nnd each successi\e surface photographed From tiacings 
of the photographs obtained wax models were built 

Paisodlscus and Agelacnnus were chosen for investi- 
gation because many observers have claimed them as 
possessing primitive and ancestral characters 

Palsodiscus IS one of the oldest echinoidst^known, occur- 
Ing in the Lower Ludlow beds of Leintwardme It is 
shown to possess features which are only found In embryonic 
echlnolds of the present day 

No loterambulacral plates are present m the penstomial 
region The interambulacrum possesses only a single 
initial plate proximally to the mouth Ihe vast majority 
of the plates of the interambulacrum are rhomboidal The 
outer surfaces of the pyramids are concave ^ Other 
Palaoaoic echmoderms may possess these characters, as 
ehown by Jackson, but no other echinold possesses so 
many undoubtedly primitive characters This makes the 
hnportant discovery of Prof Sollas (confirmed by the 
author), that there are two series of plates in the 
ambulacrum, much easier to understand The outer series 
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was compared to the true echinoid ambulacrals, the 
inner senes to the asteroid ambulacrals Palaeodiscus would 
then be placed at the base of the echinold stem, and would 
enable us to derive the echinoids from asteroid ancestors 
Ihe asteroid senes of plates of Palaeodiscus is represented In 
othei echinoids bv the auricles which were shown by Lovdn 
to have an independent origin and growth It is note- 
worthy ihnt this comparison was instituted by Johannes 
Muller so long ago 1853 

Ageldcnnuii is a member of the recently revived group 
of the Edrioasteroidea This group has been rlalmed as 
ancestral to free moving echinciderms b\ Neumayer, 
Haeckel, and Bather The genus hdrioaster, on which 
most of the previous investigations have been conducted, 
lends support to this suggestion, for it possesses a double 
senes of flooring plates to the nnibulHcial groove between 
which are pores It whs therefore suggested that since the 
Kdnoasteroidca alone amongst Pelmatozoa possessed pores 
through which the cleutherozoan ampullx could be pro- 
truded, they were the pelmatozou ancestors of the free 
moving echinodernis 

Agelairinus is shoivn however, to pussrss single flooring 
plates, and no pores are present either through oi between 
these plates The pores of Ednoaster, therefore, are not 
CO characteristic or important a feature of the Edno- 
asteroidea as the above authors would claim 

In conrlusion, it is pointed out that the Asteroidea are 
the most primitive Eleutherozoa, and their strut ture is 
much too simple to be derived directly from any known 
pelmatozoan 

June lb — “ On the Relation between the Spectra of Sun- 
spots and Stars ” By Sir Norman Loeky^r, K C B , F R S 

In a previous paper on the chemical classification of the 
>>tars the author suggested the probability that, as the result 
of further work, the “ genera " then proposed might have 
to be split up into “ species " During more recent re- 
searches the temperature classifKation was tested by com- 
paring the relative intensities of the red and ultra-vidlet 
ends of the spectra of stars, situated on various horizons 
of the temperature mrve, iniluding Lapelia and Arcturus, 
which, according to the original general classification, 
belong to the same type, \iz ‘ Arctunan ” It was found 
that the spectrum of Capella txtenderj on an average about 
70 tenth-metres further into the ultra-violet than that 0/ 
Anturus, whilst the red (lortion of the spectrum is lertamly 
stronger in the latter lhat is to say, the general tempera- 
ture of ^rcturus ts probably appn aahly loiuer than that of 
Capella 

Ihe next step was to see if cheminl change accompanied 
this reduction of temperature, and if so, whether the change 
was m any way related to the 1 hange from the photosphere 
to the ^n-spot spritnim In lomptnng, for thi*i purpose, 
the spectra taken with the b-inih Henry prisinaiit camera, 
it was noticed that lerlaiii lines were relativciv intensihed 
in passing from the bpeitruin of Capella to that of An turns 

Similar comparisons of the I'ruunhnfi ric spectrum with 
the spectra of Capella and Arrturus fespectivelv were next 
made Ihis work led to the following londusions --(i) 
lhat the line absoriiiions of Cuiiella .ind the sun are 
practicaUv identical, (2) that although, speaking generally, 

' the same lines occur in the speitra of cho sun and Arcturus, 
yet in the latter many lines aie lelatively more intense than 
I in the former Moreover, in the great majority of such 
I cases the lines so iriicfl^i/icd arc probably due to vanaJtum 
and titanium 

\ Now an analysis of the widened lines observed in sun- 
spots since the year 1^1)4 has shown ^at the clement k 
I chiefly affected arc aLo vanadium and titanium 

Thus It will be seen that whilst the temperature diissifi- 
cation certainly plaies ^returns on a lower teinperatgre 
level than Capelin, and, therefore, the sun, the evidence 
obtained from a study of the line absorptions of Arcturus 
I and of sun-spots indicates very clearly that the temperature 
of the Arctunan absorbing atmosphere Js about the same 
as that of the sun-spot nuclei during the above-mentioned 
' period This conclusion justifies the ideas formulated by 
I De la Rue, Stewart, and LcBwy that the spots are produced 
bv the downrush of cooler material 

Reference is a^lso made to Prof Hale’s suggestion that 
I because the lines which are widened in sun-spots appear as 
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Strong dark lines in Pisclan stars, the effect may be pro- 
duced because sun-spots are more numerous in such stars, 
From the evidence adduced above it seems a far more 
probable explanation to suppose that these lines are In- 
tensified in sun-spots, and strengthened in those stars which 
have been placed on lower temperature levels than the sun, 
because the general temperature conditions are similar 
That IB to say, the fall of temperature experienced by the 
metallic vapours in passing from the photosphere to the 

S at nucleus is of the same order as that to which an 
sorbing atmosphere is subjected in passing from the 
temperature conditions of Capella or the sun to those of 
Arcturus or the lower temperature stars 

" An Experiment Illustrating Harmonic Undertones '* 
By H KnapitiAn. Communicated by Dr G J Burch^ 
F.R S 

If a vibrating tuning-fork is pressed against a light 
object such as a piece of paper or a stretched string, this 
object may follow the vibrations of the fork, contact being 
continuous This use of a tuning-fork is mentioned in 
Lord Rayleigh's " Theory of Sound," § i;i3 In the present 
experiment a lightly poised piece of paper is touched by 
the fork , with small pressure contact may be broken during 
part of each vibration, and the paper gives a note re- 
sembling that of a bowed violin-stnng, in which harmonic 
overtones are strong With still less pressure, contact may 
be made only at every other vibration of the fork, when 
the paper gives a note an octave below that of the fork 
Similarly, contact ot every third vibration of the fork gives 
the twelfth below, and so on We thus have the series of 
harmonic undertones, and with a c* fork ten or more may 
be made easily audible 

An optical method of examining the vibrations is also 
described I A large tuning-fork was made to touch a small 
card, the edge of which was observed with a lens against 
a dark background, and appeared to be drawn out into a 
continuously shaded band, in which stationary positions 
wese visible The characteristics of various states of 
vibration were readily perceived 

Oaological Society, June 22 —Dr J. £ Mirr, F R S , 
esident, in the chair — The igneous rocks of Pontesford 
111 (Shropshire) Prof W. S. Bewlton. The hill is a 
" plagioclinal ridge," bounded on all sides by faults, it 
Is made up entirely of igneous rocks There are two distinct 
groups of Igneous rocks a bedded group, consisting of 
rhyolites and acid tuffs, with andesites and andesitic tuffs, 
and an intrusive group of olivine-dolentes The northern 
end of the hill consists of rhyolite The andesitic group is 
made up of felsiilc-looking tuffs, passing up into andesitic 
tuffs, hkllefllntas, and lavas The intrusive rocks are basic 
and often amygdaloidal , they compare in composition with 
such olivine-dolerltes as those of Rowley, the Clee Hills, and 
Little Wedlock —The Tertiary fossils of Somaliland, as re- 
presented in the British Museum (Natural History) 

R B Nawton. The new material described is that in 
ihe Donaldson-Smith collection, and one presented by Major 
R G Edwards Leckle The large Lucinlds and speci- 
mens of Campanile (previously considered as Nennsa) are 
^picol of Eocene rocks generally, and they agree with the 
roramlnlfera in the Somaliland Limestones in supporting 
the reference of these rocks to this period Two limestones 
seem to be represented in the collections, and appear to be 
capable of correlation with those of the south-eastern corner 
of Arabia, as well as with those of Sind and Cutch Six 
new species are described and named, and sixteen species 
or varieties described — ^'fhe Caernarvon earthquake of June 
19, 1903, and Its accessory shocks Dr C Davlaoru This 
earthquake was the strongest disturbance indigenous to the 
county for more than five centuries Its disturbed area 
contained about 25,000 square miles The centre of the 
innermost Isoseismd (intensity 7) was situated beneath the 
sea, about 4 miles weet of Fen-y-groes, and Ihe longer axis 
of the isoeeismal ran from N 40” E to S 40^ W It is 
concluded that the earthquake was caused by a slip of about 
16 miles In length along a fault running in the above 
'^direction, hading north-westward, and passing either 
through Clynnog or a mile or two either to the north-west 
or south-east 
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Challenger Society, June 29 — Sir Juhn Murrey in cite 
chair — The ChalrmM exhibited the skeleton of a 
problematical organism, possibly allied to Hehopora, from 
the sea bottom off Cuba, and read a letter on its structure 
from the late Prof Alleyne Nicholson — Mr E W, L. 
Holt exhibited some new and rare Crustacea from the 
Atlantic Mr Holt also read a paper on (he Schlzopoda 
of the North Atlantic and its eastern slope, from the 
collections by Mr George Murray In the Oceana, by Dr. 
G H Fowler m H M S. Research in the Fserde Channel 
and the Bay of Biscay, and by himself in the Heiga off 
west Ireland These collections included a number of 
interesting novelties, notably among those forms which 
appeared to live actually on the bottom in deep water, and 
were caught by a tow-net attached to the trawl-rope — 
Mr Stanley tardinur opened a discussion on the distribu- 
tion of marine larvm, m which, mainly from his own 
observations, he dealt with their length of life In reference 
to their populating banks and shores in the Indo-Paclfic and 
Atlantic Oceans He concluded that the larvae of Crustacea 
and Echinodcrms other than Cnnoids may be expected to 
reach almost any bank, but that results in geographical 
distribution may be expected from Cmlenterata and 
Turbellana, and to some degree also from Chacopoda, 
Gephyrea, and Mollusca 

Edinburgh 

Royal Society, June 6. — The Hon Lord M'Laren in the 
chair — An obituary notice of Dr Charles Gatly, prepared 
by Prof W C M'lntosh, was read. — Dr E G Oekdri 
McGill University, Montreal, communicated a paper on the 
measurement of stress by thermal methods The paper was 
experimental, investigating on the one hand the effect of 
tension upon the coefficient of thermal expansion, and on 
the other the change of temperature accompanying the 
application of various kinds of stress The changes of 
temperature were measured thermoelectrically, corrections 
being applied for the loss of heat by conduction, radiation, 
&c , as the stress was being applied A number of 
results were established, the most interesting being, 
perhaps, the fact that the rate of heat production during 
the development of the strain continues constant even after 
the limit of elasticity has been exceeded As regards the 
effect of stress on the coefficient of expansion, it was found 
that there was no appreciable change — ^A paper was read 
on the spcLtrum of Nova Persei and the structure of the- 
bands, as photographed at Glasgow, by Prof, ■•ckor. In 
the earlier photographs before August, 1901, the spectruin 
suggested a number of bright bands fading towards the 
ends and overlapping one another In the later photographs 
the bands become detached and suggest a line spectrum in 
which the lines have broadened into bands Ihe broaden- 
ing was found to be proportional to the wave-length, and 
independent of the nature of the element The sequence of 
alternate maxima and minima which characterised the 
bands, and the distances separating these, were found Co 
be also proportional to the wave-length This is in accord- 
ance with Doppler’s principle if we assume the effects to 
be due to motion in the line of sight An important part 
of the paper was devoted to a mathematical demonstration 
of the correctness of the assumption that the resultant 
intensity at any point of the plate where several bands are- 
superposed Is Che sum of the intensities which the radi- 
ations would singly produce The general conclusion was 
that the spectrum was due to hydrogen and helium. — In a 
note on astronomical seeing. Dr Hklm directed attention 
to Langley's ingenious method for improving definition in 
a telescope by agitating the air in the Cube This result, 
at first sight so contradictory Co all preconceived Ideas, 
suggests consideration as to the condition of the atmo- 
sphere as a whole when the best definition is obtained 
The cause of the blurring is no doubt due to the changes 
of refraction which accompany the movements of the air. 
It every portion of the moving air came to its new poeltion 
with exactly the temperature and density which bdong to 
the new position, there would be no change of refraction 
and consequently no blurring Now this state is realleeff 
when the air is in a condition of convective or adiabatic 
equilibrium, and hence definition will be clearer the more 
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nearly the atmosphere approximates to this condition 
Definition is often very food when ffales are blowing, and 
there is no doubt as to the better definition in summer than 
in winter These and other cases seem capable of explan- 
ation along the lines indicated. 

June so — ^The Hon. Lord M’Laren in the chair — A 
paper was communicated by Lord Halvln on the front and 
rear of a free procession of waves In deep water A solu- 
tion of the differential equations was obtained which re- 
presented a set of standing waves on an infinite sheet of 
water At time rero this set of standing waves was con- 
ceived as taking place over one-half, to the left (say) of a 
line drawn parallel to the ridges, while the rest of the 
surface to the right was initially at rest The standing 
waves were then decomposed into two equal processions 
moving respectively to the right and to the left. At any 
finite time after there would be a point to the right up 
to which the motion would be sinusoidal, and beyond which, 
further to the right, the waves would get flatter and longer 
This represented the beginning of a procession of waves 
advancing into still water Then to the left of the original 
line separating the undulating and smooth water there 
would be associated with the rightward moving procession 
of sinusoidal waves the tail end of the leftward moving 
procession This would give the end of a procession of 
waves - — Dr. Aahworth and Mr Nelson Annandai* gave 
an account of some aged specimens of sea-anemone 
(Si^arfia troglodytes) which had been kept in an aquarium 
in Edinburgh for about fifty years They are more sensitive 
than younger individuals to changes of environment, and 
slower in expanding when conditions again become favour- 
able They breed very sparingly, while the younger speci- 
mens from fourteen to fifteen years old kept in the same 
aquarium produce hundreds of young. There is only one 
other recorded case of longevity in ccslenterates, a speci- 
men of the anemone Acttma mesemhryanihemutn, which 
died in 18A7 at the age of about sixty-six According to 
unpublished observations of Mr J S Gardiner, the solitary 
coral Flabellum rubrum lives to the age of twenty-four 
years, while colonial corals, such as Goniastrza, Prton- 
astrza, Orbicella, and Pocillopora, reach the age of twenty- 
two to twenty-eight years — In a note on the cffpcc of 
transverse magnetisation on the resistance of nickel wire at 
high temperatures. Prof C G Knott described a curious 
result recently obtained The effect of a strong transverse 
field is to diminish the resistance, and as the temperature 
rises the percentage change of resistance falls off very 
steadily until a8a° C is reached It begins then to fall on 
more slowly, passes through a pronounced minimum at 
about 390°, rises to a sharp maximum at 320°, and then 
falls rapidly to zero at about 346° A similar effect, but 
much less pronounced, is indicated in the author’s last pub- 
lished paper on the effect of longitudinal magnetisation 
— Mr. J R Mlino exhibited his new design of juxtapositer 
for bringing into contact two beams of light in spectro- 
photometry. The instrument had been made for him by 
Mr Huger, and consisted of a special form of glass prism 
by means of which two beams of light originally apart 
were brought accurately with their contiguous edges in 
contact, each beam having been subjected to exactly the 
same treatment in the prism. The device could also be 
adapted to certain forms of polanmeter 

Dublin 

Royal Doblin Society, June 21 —Prof G A J Cole in 
the chair. — ^A general method in qualitative analysis for 
determining the presence of an oxide Prof C R C 
Tlehbomoi The author proposed to use the reaction of 
phenoJ-phIhalem with acid-carbonate of sodium Phenol- 
phthaleln Is colourless in neutral solutions, red with alkaline 
carbonates, and colourless with acid-carbonates Most 
metallic oxides will reduce a certain proportion of the acid- 
carbonate to the normal carbonate, and the solution then 
strikes a deep crimson colour if filtered from the oxide and 
tested with the phenolphthalein Almost all hydrated 
oxides and oxides made In the moist way decompose the 
sodium acid-carbonate solution Mineral oxides or oxides 
which have been ignited, with a few exceptions, behave 
badly in this respect Ferric oxide and alumina do not 
act, as the carbonates do not exist, The following oxides 
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Will reduce the acid carbonate to the neutral salt of soda — 
oxides of lead, silver, bismuth, zinc (ignited and pre- 
cipitated), copper, antimony, cerium, iron (other than 
^®aOa)i mercury, and tin — ^A method for the mechanical 
analysis of soils T Crook. The method described is a 
hydraulic one, and may be regarded as a modification of 
the Schdne process No piezometer is used, and the speeds 
of flow are standardised by varying the size of the outflow 
aperture and the head of water The scheme of analysis 
suggested is a fairly complete one, including the coarser 
ingredients, as well as the fine earth Ihe author urges 
that the object of a mechanical analysis should be two- 
fold ~(i) to enable a moderately definite idea to be formed 
of the way in which a soil is built up In its natural state , 
(2) to show something of the physical properties possessed 
by the soil — The state in which helium exists in pitch- 
blende R J Moae. When pitchblende is reduced to 
powder in a vacuum, water vapour, helium, carbon dioxide, 
nitrogen, and oxygen are liberated Water is the chief 
substance set free , of the gases, helium sometimes con- 
stitutes about half 'Ihc helium obtained by rather coarse 
pulverisation was about 1 per cent of the total quantity 
present in the mineral, as determined by fusion with 
hydrogen potassium sulphate The carbon dioxide obtained 
mechanically was less than i part in 10,000 of the total 
quantity present The results support the supposition that 
helium exists in pitchblende in the free state, and is con- 
tained in extremely minute cavities A specimen of pitch- 
blende, powdered m vacuo, yielded gases containing o 7 per 
cent of hydrogen, which may possibly be a product of the 
action of radium on the water contained in the cavities of 
the mineral — ^The Rev H O'Toola exhibited and de- 
scribed an apparatus for determining the expansion of rods, 
Ac , when heated 

Paris 

Academy of Sciences, July 4 — M, Mascarc in the chair — ■ 
On certain functional equations and on a class of algebraic 
surfaces ]^lle Picard. — Syntheses in the anthracene 
spiies Triphenylanthraci ne dihydridc and its derivatives 
A Heller and A Ouyot. Two modes of synthesis are 
given, the one starting from diphenylanthrone and the 
other from triphenylmethane-o-carboxylic acid methyl ester, 
making use of the Giignard reaction Both give good 
yields — Muscular work and expenditure of ener^ in 
dynamic contraction, with gradual shortening of the 
muscles A Chcuvccu. — Trypanroih in the treatment Of 
trypanosomiasis A Leveren, The use of this dye was 
proposed by Ehrlich and Shiga The effects produced by 
this reagent are compared witn those of arsemous acid , 
the two have also been tried in combination, but the 
general results are disappointing — On the properties of 
different substances as regards their ponderable emanation 
R BlOndlot. — On the seeds of Nevropterls M 

Grand'lurif, — Presentation of the fifteenth Bulletin chrono- 
tn^trique (1902-1903) of the Observatory of Besan^on 
M LcBwy. — M Fliche was elected a correspondant of the 
academy in the section of rural economy, m the place of 
M Le^artier — On functions representable analytically 
H Loboegua, — On the general theory of networks and 
congruences Emile MArtln. — On a general equality com- 
mon to all fundamental functions W bteklDfT. — On the 
stability of abrostats Henn Hdrvb. Comparative effects 
of the |9-rays and the n-rays, as well as of the a-rays and 
the n,-rays, on a phospHorescent surface Jean Baequaral. 
Ihe radiations emitted by polonium affect a phos- 
phorescent calcium sulphide screen, the action differing 
according as the radiation ha** passed through glass or 
not — On the kathode rays A reply to the note of M. 
Pellot P Vlllard. — On the measurement of temperature 
Frnest bolvby. If two portions of a substance situated 
near to each other have widely differing temperatures, It 
is impossible to measure this difference with a tliermo- 
meter, and a possible case of this kind is given — On the 
spectrophotometric estimation of small quantities of carbon 
monoxide in air L de bBlnt- Marti it. The Instrument 
measures the ratio between the amounts of hzmoglobln 
combined with oxygen and carbon monoxide, up to the 
limit of 1 per cent of CO — ^The determination of the 
atomic weight of nitrogen by the volumetric analysis of 
nitrogen monoxide . Adrien JMquorod and bt. BobMii. 
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Pure nitrogen monoxide, prepared from sodiunt nitrite and 
hydroxylamine sulphate, was reduced to nitiogen by meant 
of a hot iron wire, and the change of pressure at coil- 
etant volume measured 'Ihe value 14019 is deduced from 
the preliminary experiments at the atomii. weight of 
nitrogen — ^Allotropic states of antimony sulphide and their 
heats of formation MM Oulnohant and Chrdtion. — 
The action of ammonia gas upon trichloride, trlbromide, 
'^nd tniodide of arsenic C Hisgot- Arsenic trichloride 
i^eacts with ammonia at ^40** C , forming arsenic amide, 
As(^N}{|), This amide is insoluble in hjuTd ammonia, but 
is imm^iately decomposed by water The same amide is 
formed from the bromide and iodide of arienit Kept at 
C , the amide slowly loses ammonia and gives the 
imide, A5 |(NH)j|, and this, heated to 350° C , gives the 
nitride, AsN — On a method of splitting up fermentation 
lactic acid into its optically active componentR E Jung- 
Mloehi The separation is based on the differences in 
properties of the three lactates of quinihe, and full details 
of the method adopted are given Syntheses of penta- 
methyleneglycol, of the nitrile, and of plmelic acid J L 
HAmonati The glycol has been obtained from the corre- 
sponding dlbromopentane, by conversion into the diacetin, 
and this into the glycol Pimelic nitrile was obtained from 
dilodopentane by heating in alcoholic solution with potas- 
sium cyanide — ^The action of mixed organomagnesiuni 
ronipounds on phthalimide and phenylphthalimide Con- 
stantin B4la> — lodo compounds obtained from meta- 
nitranilme P Branana. — New synthesis of aa-dimethyl- 
adiplc acid G BIgno. — On atmospheric formaldehyde H 
Hafirlsti In a preceding note the amount of formaldehyde 
existing in the air is estimated to be from 2 to 6 grams 
per 100 cubic metres of air M Armand Gautier has now 
pointed out that air containing such a proportion of 
formaldehyde is absolutely irrespirable The production of 
carbon dioxide by passing the air over mercuric oxide 
heated to 250° C. must therefore be attributed to some com- 
pound of this aldehyde. — On recent results m porcelain 
manufacture F Qiarroa. — On the mechanism of the con- 
traition of muscular fibres, and in particular those of the 
adductor muscles of lamellibranchs F. Mgrogau — On 
some points in the anatomy of cirripedes A Oruvel — 
The culture of spermatozoids Alphonse LAbb4. It is 
possible for the spermatozoid to commence tn develop by 
Itself on a simple culture medium, and away from any 
organised substratum — The lolours of flowers G 

CoutagiM. — The question of the cultivation of cotton in 
tropical Africa Aug Ohovallor. — The presence of hydro- 

2 uinone in the pear G RUIbra and G Ballhaobo. — 
>n the lateral roots of the pepper plant H Jacob de 
OordMnovi — New researches on the vegetative apparatus 
of certain Uredinea: Jakob BrlkMon. — On the culture 
and development of the fungus which produvea anthracnosis 
in the vine P Vlaig and P PAcott#t —On the variahilitv 
of temperature in the Antarctic regions Henryk 
Arotowahl. 

Nrw South Waifs 

LInnean Society, May 25 — Dr T Stone Dixson, presi- 
dent, in the chair — ^The botany of south-western New 
South Wales F Tumor. The characteristics of the in- 
digenous and acclimatised vegetation of the country lying 
between 35° S lat , and the Murray or Hume River (the 
boundary between New South Wales and Victoria), and 
141° and 147° E long , are discussed The census of the 
phanerogams and vascular cryptogams now brought for- 
ward comprises a total of 379 genera and 949 species — 
Studies on Australian Mollusca, part viii C Hodloy. In 
August, iqoa, Mr G H Halligan and the author made a 
single cast of the dredge in 100 fathoms, 16 miles east of 
Wollongong — a depth for the hrst time attained by local 
workers The haul was very successful, and produced a 
large number of Mollusia The new species largely dupli- 
cated those of the Thetis expedition, and were noted during 
the progress of the report thereon Other species of interest 
are now discuaecd — 'The bacterial origin of the gums of 
the arabin group, xi., the nutrition of Bact ataciae Dr 
R Greig Bivilth. Bact acaciaet the arabin-fornler, pro- 
duces gum readily in the presence of suitable nutrients 
Levulose, saccharose, maltose, mannite, and glj^erm are 
sources of carbon, while dextrose, galactose, lactose, and 
raffinose are not Dextrose or galactose prevents the gum 
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being formed from levulase or maltose The orgaitlaiii 
acquires akd readily loses the power of utilising saccfiaroie. 
It temporarily loses the gum-forming faculty when sub- 
cultivated upon sugar-free media The amides are the best 
nitrogenous nutrients , a trace of asparagine (004 per cent.) 
15 sufficient to produce half the maximum amount of gum. 
Salta may accelerate, depress or prevent gum-formation. 
1 races of alkaline curate or succinate were most favour- 
able Sumach tannin assists the formation of gum upon 
artificial agar media Oak tannin hinders the Tormation, 
but the retarding effect may be neutralised by the addition 
of glycerin The bacterium might be used to distinguish 
certain tannins The‘ tannin probably acts physically by 
making the medium more contractile, so that the bacteria 
are slowly supplied with nutrients m solution The 
optimum temperature is 17’’ C The most suitable medium, 
as deduced from the experiments, serves as a diagnostic 
for other gum bacteria Gum acatia has not a cellulose 
origin in the host plant it is formed from the wandering 
sugars, levulose and maltose Manuring with saline 
matters does not promise to be a remedy for the prevention 
of gum-flux in fruit trees Peach trees that were inoculated 
With Bact acaciae (from Acacia binervaia) developed gum- 
flux The exudate was a metarabin gum The host plant 
can convert Bact ataciae into Bact mctarahinurn, proving 
what had been suspected, that the latter is a variety of the 
former, producing an insoluble gum Ihis explains the 
uniformity of the gums from certain species of trees — 

105S of colour in red wines Dr R Greig Bmith. Two 
samples of dry red wine which had exhibited the pheno- 
menon of “ vin tourRf* were found to contain acetic 
bacteria 
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THE MIND OF A GREAT THINKER 
An Autobiography By Herbert Spencer Two 
volumes. Pp , vol. i, xii+556, vol 11, »'» + S4* 
(London : Williams and Norgate, 1904 ) Price 28a 
net 

A GREAT and peculiar interest attaches to these 
volumes, because in them Herbert Spencer has 
displayed the steps of the evolution in his own mind 
of that great scheme of universal evolution which has 
50 profoundly a/Tected modern thought, and has de- 
scribed the mental characteristics that conduced to the 
conception and the working out of that scheme 
Spencer was peculiarly well fitted for the task of self- 
revelation, and It may safely be said that never before 
have the mental processes by which a great thinker 
has produced a vast system of conceptions been so 
clearly exposed 

The exposition is scattered through more than a 
thousand pages of matter, much of which is trivial 
or redundant, and Jt is perhaps worth while to set 
down consecutively, and in what seema the order of 
relative importance, the peculiarities Off the philo- 
sopher's mind and character which, according to his 
own account, played a principal part in making the 
synthetic philosophy just that which it is, 

Spencer rightly claims that he possessed in an ex- 
ceptional degree the three great faculties (i) of de- 
ductive synthesis ; (2) of analysis, leading to the 
discovery in complex and seemingly widely different 
phenomena of the elements or features that they have 
in common, and so to the inductive verification of large 
deductions, (3) '‘the ability to discern inconspicuous 
analogies 

The first of these was conspicuously manifested at 
every stage of the development of the system, the 
earliest considerable display of it being the deduction 
from the “law of equal freedom of the conclusions 
as to political and social institutions presented in 
“ Social Statics “ The second was early manifested 
in the famous essay on “ The Universal Postulate.” 
which aimed “ to identify the common elements of aU 
those beliefs . which we regard as having absolute 
validity ” The third was brilliantly exercised in the 
discovery of that celebrated analogy which has now 
become incorporated in common speech in the phrase 
" ^he social organism ” 

These three powers were certainly present in very 
high degree, and the deductive and inductive 
tendencies preserved a balance such as is by no means 
common But it is possible that ihany minds have 
equalled Spencer's in these respects, and the exceptional 
development of these powers would not have sufficed 
w give us the synthetic philosophy in the absence of 
certain other very stcongjy marked mental traits that 
contributed to reiider Spence/'s mind peculiarly 
■effective In the caerying out of tho ^reat Werk that he 
gcoomplished ' Among- these the first pldce rtiust be 
asflglied to the effective belief in universal cdusatlon 
According^ *to imihutable laws, a belief 'earty acquired 
NO. 1 8 12, VOL* 70] 


qnd xcpnstandy fostered by 'the questions put to young 
Spencer by his father, who rightly considered the lead- 
ing to a search after causes to be the most important 
function of the educator “ A constant question with 
him was, — ‘ I wonder what is the cause of so-and-so 
-always the tendency in himself, and the tendency 
strengthened in me, was to regard everything as 
naturally caused ” The “ constitutional readiness to 
grasp the abstract necessity of causal relations thus 
“ rendered by practice unusually strong,” Spencer 
himself seems to have regarded, probably rightly, as 
the most important feature of his intellectual equip- 
ment, just as the lack of development, and, in fact, the 
actual repression, of this tendency, strong in most 
children, was and still is the gravest defect of English 
education Hardly less important wms the supreme 
confidence in his own mental processes, amounting, 
indeed, to intellectual arrogance, w'hich, at the age of 
twenty, rendered him desirous of making public 
“ some of mv ideas upon the state of the world and 
religion,” and which, a much more cxteptional fact, re 
mained unimpaired throughout his long life There 
can be no doubt that this was essential to his achieve- 
ment, by the lack of such confidence many fine 
intellects are rendered sterile, and had Spencer not 
possessed it jn a very remarkable degree, had he been 
ever so slightly infected with that diffidence w'hich was 
so marked a trait of his friend, George Kliol, he would 
not even have embarked upon a literary c-ireer, or, if 
embarked, he must have remained comparatively un- 
productive 

Closely allied with thi^: last, and still more closely 
allied with one another, were the three traits ” dis- 
regard of authority,” " the absence of moral fear,” 
and the tendency to criticise rather than to appreciate, 
each earned to a very extraordinary pitch These, 
generating a repugnance to every kind of statement 
based upon authority and not appealing to reason for 
its acceptance, seem to have determined the trend of 
intellectual activity from the earliest years, from the 
time when as a small boy Spencer refused to apply 
himself to the study of Latin or of other languages 
and at the age of thirteen years rejected the current 
definition of inertia, to the time when he set aside all 
religious authority, laid down Kant’s “ Critique of 
Pure Reason ” rejecting his doctrine of time and space 
“ at once and absolutely ” after reading a few pages 
only, set himself in “ Man v the State “ in unqualified^ 
opposition to the dominant trend of political change, 
and criticised adversely the frescoes of Michael Angelo 
in the Sistine Chapel, the conipi$sj lions of Raphael 
and of Wagner, the dialogues of Plato and the archi- 
tecture of Venice 

Important, too, was his persistency in the pursuit 
of any end, his ” tendency to be enslaved by a plan 
once formed,” frequently displayed throughout life in 
things both large and small Without this natural 
persistency he would not have gone far towards th? 
completion of his great scheme in the face of serious 
pecuniary difficulties and in spite of disturbances of 
health which, whether they were serious or not, 
c^talnly diminished very greatly his capacity For work. 
In, boyhood this persistency was displayed very remark- 
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gbly when he walked from Hinton to Derbyj a diatanca 
of morei than one hundred miles, in three days almost 
without food or sleep, and its manifestation in later life 
16 well illustrated by the statement that after the pro> 
jection of the evolutionary system at the age of thirty^ 
seven, “ nearly everythinff 1 wrote had a bearing, direct 
or indirect, on the doctrine of evolution 

Among^ the characters of direct importance to his 
intellectual productiveness must be reckoned the 
freedom and spontaneity of his ideational processes 
During boyhood trams of ideas were apt to occupy 
his attention for long periods excluding all awareness 
of his surroundings, and this seems to have been 
especiallv frequent during walking. He speaks of 
(his free flow of ideas in boyhood as '* castle-buildmg,’* 
but names it copstructive imagination " when, 
in later life, owing to systematisation of interests, his 
ideational processes tended towards ends related to his 
general scheme of conceptions This spontaneity of 
the ideationa/ processes enabled him to reach his con- 
ceptions and conclusions with a minimum of voluntary 
cITort and, indeed, hm efforts were more often directed 
to the checking rather than, as with most of us, to 
the promoting of the flow of thought The following 
pa,ssdge describes this as well ns another important 
^nentnl trait 

“ It has never been my way to set before myself a 
problem and puzzle out an answer The conclusions 
at which I have from time to time arrived, have not 
been .irnved at as solutions of questions raised , but 
hAve been arrived at unawares- — each as the ultimate 
outcome of a body of thoughts i^hich slowly grew 
from 11 goriTii Some direct observation, or some fact 
met with in reading, would dwell with me * apparently 
b"cnuse I had a sense of its signiflcance It was not 
Ih'it there arose a distinct consciousness of its general 
mranin'''-, but rather that there was n kind of 
instinctive interest in those facts which have general 
Vneanings For example, the detailed structure of this 
or that species of mammal . would leave little im- 
pression , but when I met with the statement that, 
alniost without exception, mammals have seven 
cervical vertebrae, this would strike me and be remem- 
bered as suggestive '* 

In this passage is indicated the last of the faculties 
of primary importance, the faculty of seizing upon 
facts or conceptions that were of significance for his 
scheme of thought, well illustrated by his adoption 
and extended application of von Baer's phrase " the 
jchange from homogeneity to heterogeneity It was 
'this subtle and ready working of selective attention that 
rendered unnecessary the storing m the memory of 
vast masses of facts, and enabled him to dispense 
with any very extensive reading Spencer's ** sporadic 
memory ” was avowedly poor, and this fact, cooper- 
ating in youth with a constitutional idleness, a distaste 
for continued reading and an Impatience of opinions 
with which he cbd not agree, and in later life cooper- 
ating with an incapacity for reading dating from the 
time of the writing of the ** Psychology " (set 38), 
vei-y effectively preserved him from that " accumu- 
lation of knowledge in excess of power to use it *' 
which he deplored as one of the common results of the 
current educational methods and regarded as one of 
the principal .sources of intellectual sterility in maqy 

NO. 1812, VOL. 70] 


able men* It is an interesting questiofv How would 
Spencer's Wdrk have beert modifiet^ had he devoted 
much time and energy to reading in place of passlng- 
restlcssly from pla^e to place, unable to bear solitudcp. 
constantly seeking lo'kill time, as he tells us, by 
various trivial occupations? Would extensive reading* 
have choked the springs of production? There can 
be no doubt that, had his mental digestion proved 
equal to the task, a greater acquaintance with the 
history of thought would have enabled him to raise 
his works to a still higher level than that they actually- 
attained — to secure for them an even more solid and 
enduring fame. 

Of the further' qualities that especially contributed 
to determine the character of his political and ethical 
doctrines, we may note a love of freedom, a quick 
sympathetic resentment of all injustice, a high valu- 
ation of pleasure fur its own sake 

As to the general impression of the man produced 
by this autobiography, it seems, certain that it is unduly 
harsh and unfavourable, for Spencer persisted w.ith 
almost painful honesty and in accordance with the 
principle he had adopted, in laying stress upon the 
distinctive or peculiar features, while neglecting those 
more amiable traits which he shared with men in 
general The result is that, whereas most biographies,, 
and even autobiographies, are of the nature of a 
portrait, in which the artist selects nn aspect and) 
idealises to some extent the features of the subject, 
this one resenib.las rather a harsh, crude photograph 
that reproduces ,with relentless accuracy, and even 
gives undue prominence to, the lines and the warts, 
all the asperities of nature and all the bruises of the 
battle of life VV McD 


AMERICAN BIG GAME 

Musk~Ox^ Bison, Sheep, and Goat By C Whitney 
and others American Sportsman's Library Pp 
284, illustrated (New York The Macmillan 
Co , London Macmillan and Co , Ltd , 1904 ) 
Price 8 j 6d, net 

The SUll~Hur^ter By T S. Van Dyke Pp viii-l- 
390, illustrated (New York The Macmillan Co.; 
London . Macmillan and Co , Ltd., 1904 ) Price 

ys 6 d neLjr 

T he members of the deer tribe, together with the 
pronghorned antelope, or prongbuck, having 
been described in an earlier volume 0/ the same senes, 
the work standing first in our list completes the account 
of the wild rurninants of North America The names 
of the authors — Mr C. Whitney for the musk-ox, Mr. 
G. B Grinnell for the bison, and Mr O Wister for 
the mountain sheep and the white goat — ^form a 
sufficient guarantee that the text of this volume will 
combine that mixture of sport and natural history 
for whiph the trpe sportsman always looks in works 
of this nature, and a glance at its pages shows that 
such IB really the case From title-page to index the 
method of .treatment and the style of writing are 
admirable, so admirable, ui<ieed, that there is scarcely 
a senienpe (0. which exception can be taken. 

6ne admirable, C^ture is that oil three authors have 
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Bgre^ to^adppt one ^ys^enl of nomenclature, selecting 
that of Mf. Aon^land Ward’s Records of Great 
Game^'* Not only is this satisfactory from the point 
of view of uniformity, but it indicates, In some degree 
at any rate, a tendency to revolt against the American 
practice of regarding every coloiii -phase of an animal I 
as representing a distinct species* Accordingly we 
find all the American forms of wild sheep included 
under a single specific heading In the case of the 
musk-ox, the author has indeed seen fit to depart from 
this admirable practice, classing the East Greenland 
animal as a species apart from the typical Ovihos 
fnoschatus of the Barren Grounds Moreover, he is 
not justified in suggesting that the name O tn war Ji 
(first proposed in our own columns) should give place 
to Dr Allen’s O. pcaryt. Doubtless Lieut Peary 
has more claim to have a musk-ox named after him 
than has Mr. Howland Ward, but if wc are to dis- 
regard the rule of priority in regard to names of recent 
origin, zoology will soon be in a state of hopeless 
chaos 

Since the history of the bison has been written and 
re-writtcn over and over again, the portion of the 
present volume dealing with the musk-ox has greater 
claims to novelty than have the chapters devoted to 
the first-named animal Mr Whitney’s account of the 
extreme difficulties and hardships inseparable from an 
expedition into the Barren Grounds shows that musk- 
ox hunting IS by no means holiday tvork, and that 
even uhen plans have been most carefully laid, a trip 
mci> result in failure even to sight the game Perhaps 
it IS not generally knou.n that previous to the authbr’s 
venture *thc only extensive trips that had been piade 
into the Barren Grounds were those of the two English- 
men, Mr. Warburton Pike and Mr H T Muniv. ^ 

As a companion to the preceding excellent volume 
and Its fellow in the same senes, “ The Dccr Family,*' 
Mr Van Dike’s "The Still-Hunter" may be heartily 
commended Written more exclusively from the 
sportsman's point of vietv, it deals m considerable 
detail with the technique of stalking — or " still-hunt- 
ing " as our Amencan fnends term this kind of sport 
— and is especially devoted to the pursuit of the white- 
tailed and mule deer and the prongbuck As we learn 
from a statement on the back of the title-page and 
the preface, this volume is a new and illustrated 
edition of a work which originally appeared so long 
ago as 18B2 or thereabouts. But it is none the worse 
for this, since it not only desenbes American deer- 
stalking in Its palmy days, but is thoroughly up to 
modern requirements m the matter of nfles and other 
essentials of sport. 

The illustrations, which are both numerous and 
artistic, are nearly all drawn for a special purpose, and 
serve to indicate both the impedimehts and the facili- 
ties with which the sportsman is likely to meet in the 
pursuit of his quarry While the earlier chapters are 
devoted to a description of the manner in which to 
recognise good hunting grbunds, and the vanous 
Aiethods of tracking and shooting deer, fine later ones 
trOat more especially of rifles and hbw to use them, 
with a discussion on the type of bullet and the itharg^ 
of powder best suited to this kind of sport. 
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If the big-game sportsman wli^ ifi tends to shoot irt 
Amenca be provided with the volume heading this 
notice and Us companion on the " Deer Family,"' 
together with Mr, Van Dyke’s "Still-Hunter," he 
may consider that, so far as literature is concerned, 
he is thoroughly equipped for his task The first two 
volumes have, in addition, no small amount of interest 
for naturalists of all countries R L 


THE ORBIT OF A PLANET 
Grundris^ der theorcti^chen Astronomic und der 
Geschichte der Plartetentheonen Zweitc vermehrte 
Auflage By Prof Johannts Frischauf Pp xv + 
199 (Leipzig ■ Wilhelm Engelmann, 1903 ) 

T he title of this ^^n^k is too comprehensive, an 
outline of theoretical astronomy might be ex 
preted to touch at least gravitational theory, even if 
other physjial sections were omitted Prof Frjschauf’s 
uork — the first edition of which appearLd in 1871 — is 
engaged almost exclusively with the geometrical 
problem of finding an orbit from observation, and with 
a detailed history of Krplei \ search for the true form 
of a plcinet's orbit It is intended as an introduction, 
and IS not ambitious for completeness , indeed, it omits 
many things a student might ^ell be told, which would 
not have broken its attractive readable quality For 
example, there are marry better approximations for' 
solution of Kepler’s pi6blem than th.it given on p 6, 
and the well knoiui graphical solution with the help 
of the curve of sines is not mentioned, this should not 
be omitted, for it is a method of real utility, and with 
proper care can be worked, as Dauschinger says, with 
an error not exceeding a tenth of a degree 
The author is well advised in following Gauss 
closely, It is almost inevitable that the work should 
be largely composed of excerpts from the Theoria 
Motuij and a writer serves his readers best who does 
not disguise them But the numerical examples would 
have gained by being less faithful The practice of 
astronomers in their reductions has undergone very 
great changes, and justice is not done to it by a note 
such as that at the bottom of p 74, where, in reference 
to certain places of the sun extracted by Gauss directly 
from the tables — von Zach’s presumably — Prof Fris- 
chauf explains that our procedure is now less primitive. 

Those who prefer to read Gauss and Olbers in 
the original, or in the masterly handbooks of Watson 
or Oppoizcr, will find plenty to interest them in the 

third part of this work Under a title of the history 

of the planetary theory. Prof Frischauf gives, along 
with a cursory account of the reiit of the history, a 
most interesting detailed story of Kepler’s successive 
efforts to obtain the true form of 9 planet’s orbit Prof, 
Frischauf remarks that there are few more interesting 
pieces in the history of science; yet very few authors 
have allowed themselves space to do it justice. Dr. ^ 
Frischauf, as professor at Gratz, is the appro- 
priate man to write upon Kepler, for Kepler 

himself was a lecturer on mathematics at Drktz, 

and there’ made his narhe as an astrQfoger 
The penetration of the older theories deserves more 
recognition than it gets,- it is but little known 
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well true elliptic motion can be simulated an 
eccentric circle and Ptolemy's equant The equant is 
a point about which motion in the circle appears uni- 
form In elliptic motion it may be easily seen that 
the empty focus is approximately such a point. Using 
the equant, the maximum error in longitude is only 
one quarter the square of the eccentricity — 8' only for 
Mars, and for the other planets, except Mercury, less 
than 2} But if any reader wants to know all the 
equant can possibly be made to do before it must be 
condemned, let him read this account of Kepler's 
efforts 


OVR BOOK SHELF 

The Fourth Dimension By C Howard Hinton, M A. 

Pp viii + 247; with coloured frontispiece (London 

Swan Sonnenschein and Co , Ltd , 2904 ) Price 

4^ 6d 

A BOOK bearing the present title may be reasonably 
expected to contain certain things In the first place 
It should have a clear exposition of Descartes’s appli- 
cations of algebra to geometry, and conversely of 
geometry to ^gebra, the logical conclusion of which 
consists in the removal of all restnctions as to the 
conceivable number of dimensions of space In the 
second place it should contain clear, concise, and 
exactly worded statements of the peculiar and dis- 
tinctive geometrical properties which are characteristic 
of spaces of two, three, four, or more dimensions re- 
spectively Among these peculiarities might be cited, 
as examples, the number of possible regular figures 
corresponding to the five regular polyhedra of three- 
dimensional space, the number of independent motions 
of a rigid body, the properties analogous to those of 
the shortest distance between two lines, the symmetry 
of crystals, and, in short, any results calculated to 
convince the reader that the study of space not only 
of four, but of five, six, and generally n dimensions 
leads to the discovery of geometrical theorems no less 
interesting than those of ordinary plane and solid 
geometry 

Now such things as these are either entirely absent 
from the book or else they are mixed up with such 
a mass of irrelevant and discursive matter as to render 
It often quite inmossible to make out what the author 
is driving at The notion of a fourth dimension is 
associated with the belief in a higher world with 
electricity and magnetism, with organic life, with 
logic and philosophy, with the nature of the human 
soul, and with a variety of other ideas only calculated 
to mislead the reader as to the real use of such in- 
quiries It is doubtful whether any tangible idea of 
the eight cell ” or any other four-dimensional figure 
can be gained by mere playing with coloured squares 
or cubes The proper way to realise the nature of such 
figures IS by studying their projections on pairs of 
coordinate planes, ancT four-dimensional space has the 
great advantage over three-dimensional in that any 
figure formed of points can be completely represented 
by proiections on two sheets of paper, _ whereas for a 
three-dimensional figure one sheet is insufficient and 
two sheets are too much. 

There is a certain class of individual, far too common 
in this country, who busies himself in pestering his 
mathematical fnends with long and rambling letters 
on such questions as " What is me fourth dimension? 
'*or ** What is the ether^ ’*v Such people very rarely 
know anything about the three dimensions of the space 
tl^ey live in, but Mr, Hinton’s book w(ll, it Is to be 
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hoped, give them something to think about which wll^ 
at least amuse them and keep them occupied The 
great misfortune is that such books are believed by 
Qie general public to be descriptions by a mathe^ 
matician of the work of other mathematicians Con- 
sequently, mathematicians obtain a reputation for 
being unpractical which they certainly do not deserve 

The Hill Towns of Italy. By Egerton J, Williams, 
jun Pp. xiv+398, With illustrations from photo- 
graphs and map (London Smith, Elder and Co., 
1904 ) Price lor net 

The majority of English people who visit Italy con- 
fine their attention to large towns such as Florence, 
Rome, Naples and Venice The medisval towns 
of Etruria and Umbria constitute practically a 
terra incognita to the ordinary tourist The author 
has done useful work in directing attention to 
a district full of historic associations, and the 
picturesque glimpses which he has given us both of 
towns and country may well tempt those who have 
the time and opportunity to go and visit the district 
themselves 

If there is one feature which lends itself to criticism, 
it IS that a perusal of the book docs not give one a 
mental picture so much of the towns themselves as of 
an American traveler's impressions of them It is 
probably very hard for any writer to describe Italian 
life who has not spent several of his early years in 
Italy. So long as the writer confines himself to 
purely descriptive matter the facts are Italian enough, 
but where he endeavours to give colour to the scene, 
that colour hardly feels right We may cite such 
sentences as ** The exquisite grace and sweetness of 
the madonna hold the onlooker like a vise " (query 
vice); "One more ancient madonna greeted me as 
1 passed out by the left aisle " It would also be 
interesting to know the author’s authority for such 
spelling as Velathn and Thrasymene Velitrae and 
Trasimene arc certainly usual Seeing, however, that 
the book was written as the result of only a sojourn 
of a spring and summer among the hill towns, we 
can but be surprised at the amount of interesting 
matter which it contains 

Our Mountain Garden By Mrs Theodore Thomas. 
Pp 212 (New York The Macmillan Company; 
London Macmillan and Co , Ltd , 1904 ) Price 
65 6d net 

Suburban gardeners sometimes attempt, with less or 
more success, generally less, to establish a mountain 
in the back garden. The author of this book has 
adopted the converse plan of establishing a garden on 
a New Hampshire mountain side In this little book 
she tells us how she did it, what patience she exercised, 
what disappointments she experienced, what ultimate 
success she achieved. 

The story is well told, and it is obvious that the 
gardener was not only successful, but that she deserved 
to be. 

Nevertheless, her sympathies seem rather to be with 
the birds and wild animals to which she acted as 
hostess than with the plants she used for decoration. 
She seems to have looked on the plants as so many 
cakes of oolour, useful for producing effect, but to 
have Ignored the mental refreshment which a more 
thorough study of their oeculiarities and of their 
manners and customs would have afforded. 

Her " practical hints " are excellent, and will be 
serviceable to those disposed to follow her example 
and make a garden for themselves according to their 
own notions. 
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The list of shrubs, flowers, and weeds cultivated is 
disfigured an unusual number of printer’s *' weeds,” 
thouKh it IS scarcely fair to the ” compositors ” to 
attnbutc to them errors for which the author oug^ht 
to be held responsible If the book should, as is very 
likely to be the case, appear in a second edition, it is 
to be hoped that this list will be revised by someone 
familiar with the names of plants and with the way 
in which they should be spelt. 

(iutde to the Analysn of Potable Spirits Dy S Archi- 
bald Vascy Pp ix + b7 (London I 3 ailli^re, 

lindall and Cox, 1904) Price 3J fid net 

1 HP analysis of potable sy^irits h.is within recent time 
acquired increased importance on account of the atten- 
tion now given by medical men and others to the 
characters of potable alcohol, and also on account of 
the action of inspectors under the Sale of Food *ind 
Drugs Acts in connection with the attempts which arc 
being made by various local authorities; throughout the 
CO intr\ to put a stop to the misdescription of spirits 
I he \tts under which the Fvcisr authorities work 
iinfortunatelv contain no adequiite dehinticiii of such 
articles .is whisky and brandy, and this omission has 
undoubtedly facilitated the manufarture of factitious 
spirits At the prcsc‘nl time thc‘ri is prartir lilv no 
official control over the sale of ardent spirits b-yond 
ensuring to the customer, solely m the interest at the 
Revenue, that their alioholir strength shall not be 
b’lcjw a certain mimnuim The Revenue authorities 
arj not concerned to know' whether what is called 
whisky IS a pot-sUll or a patent still spirit, whether 
It IS made from raw gram or malt, or whether it is 
old or new To them it is a matter of little moment 
whether W'hat is c’allcd brandy is genuine grape spirit, 
( r whether it is a rtc tilled spirit obtained from maize 
rr potatoes, flavoured with so-called essence of brandy 
and coloured with caramel 

I hose* who trade in these* things are, however, taking 
steps to ensure that purchasers who, 111 the words of 
the Act, are entitled to be supplied with articles “of 
the nature, substance and quality demanded,” shall 
be served W'lth genuine grape-spinl when they ask 
for ” brandy,” and the Sale of Food and Drugs Ads 
have been set in HKition to secure this, and convictions 
under their provisions have already been obtained 
Vow that a decision of one of the higher courts has 
b''en given, confirming those of the courts below, the 
authorities will doubtless continue to lake action, 
and public analysts will probably be ver> busy with 
such cases Mr \asey’s book, therefore .tppears at 
fin opportune time, and may be recommended to the 
poticc of all who are interested in the subject of 
differentiating spirits 

Forestry j-t the Vttitrd Kingdom By Prof W 
Schlich, H S Pp 72 (London Bradbury, 
Agnew and Co , Ltd , n d ) 

This boolc gives a very able exposition of the pressing 
need of extended and improved forestry m the United 
Kingdom It deals with certain important points 
alread^r discussed, as the author informs us, in lectures 
at various centres Prof Schlich sets forth a very 
strong case in favour of the better management of 
British woodlands His arguments, supported by' very 
convincing statistics, are such as should nieet with the 
approval and support of all interested in the subject 
The problem of how to utilise to the be>t advantage 
our enormous acreage of waste land is ab^ dealt with, 
and in our opinion settled by the author in chapter lii. 
lliis chapter contains a most interesting discussion 
on the conflicting interests of forests and game pre- 

NO 1812 VOL. 70] 


serves, Prof Schlich, however, shows how' these m.'iv'- 
be reconciled The chapter also contains nLimrrou'> 
practical hints and yield tables shaiving the fiiianiial 
leiiirn to be expected from properly managed woods 
We cannot close this notice without mentioning the 
excellent serjes of photographs i) lustra ling ihe natural 
regeneration of beech, the production of high-class, 
oak timber, and the proper density of spruce woods 
The photographs have been juduiously LhO'»en by the 
author, and included to shciw whnt result lan be 
achieved when forests .irt treated in n rational and 
systematic manner 

Heady Kcfettnce tables \ol 1 Utinversicin V actors 
Compiled by Carl Henng Pp win+iqh (Ni vv 
York John Wilev and Sons, l^ondon Chajiman 
and Hall, Ltd , 1904) Prui los bd in t 

This is the hrst of a senes of refertnee labhs which 
Mr Henng has in course o" pieparatinn, and which 
are intended to contain all thi data most generally 
n quired by engineers and phvsinsls The author has 
aimed not only at making the tables hand\ for refer- 
ence. but also at making ihi'in compkle and accuratr 
to a degree not iisu.ilK .iLiained h\ poiket books 
i hus in the present volume the conversion butors are 
given to Six or mon significant figuns, tluir le- 
ciprucrils lire given, and .lUo seven-ligure logarithms 
This IS a degree of accuruy which can bi but raieh 
required, .ind in deference, we suppose, to the practical 
engineer, the author h.is added approximate ftaitional 
viluc*s, everyone, therefore, should be able to find what 
he wants All the values have been most carefullv 
re-call ulated and rhfckc'd from Ihe various letral 
definitions, thus making the dat i authonlafivi T he 
value of the book .is a stand-ird for reference i.iiinor 
be questioned, the arrangement is more open to 
Lritiiism, rind wc cannot help thinking that the method 
of tabulation adopted, which is to arrange nil the 
tables in order of the sire of the quantities, n suits 
in an unnccessarv amount of repi tition For i v.inipie, 
the same factor is re*peated five times (with i ihaiige 
only in the position of the deiinial poinl) fe>r convert- 
ing rrspectivelv milligrams, centigrams, dmgrams, 
grams, and kilograms into grains If this is nrillv 
desirable, it should be consislentlv follow id out, \ct 
one finds the gram i xpressed onlv in terms of the 
milligram, centigram, .ind gram, the decigram only 
in terms of the gram and gram, and not nlherwise 
mentioned in the (able The result is lli.it one 
hardli knows where to look for what one w nils, which 
considerably detr.uts fioni the merits of a compilahon 
excellent m all other rospecis M S 

1 Compendium of C hemtsfry (nu/uciirig (^enernf, /n- 
organti and Organic Chemistry) Bv Dr Carl 
Arnold Translated by John A MandrI, Sc 1 ) 
Pp xii + b27 (New York Wiley and Sons, 
Lgndon Chapman and Hall, Ltd , 1904 ) Price 

15^ net 

This kind of book is perhaps more common and more 
opular, therefore, in Germany than in this country 
L is neither a text-book nor a book of reference, but 
something between the two ‘‘ifs aim seems to be 
rather to refresh the memory, if the w'ord refresh can 
bo used 111 this connection, than to train the mind 
It IS, in fact, a multum in parvo of mformaliun, which 
a student who had worried out his principles and 
theories beforehand, and merely required to marshal 
hw facts and ideas, might use with advantage 

For example, the whole of chemical theory, in- 
cluding physical chemistry, is served up in the first 
hundred pages in a senes of small doses of conCen* 
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itrated extract There is a capsule of chemical statics, 
•of dynamics, of physical mixtures, of thermochemistry, 
of electrochemistry, &c. The same concentrated form 
of diet IS continued throughout the volume unrelieved 
by any historical references or illustrations of' 
apparatus. 

There are numerous little inaccuracies, both of 
author and printer, which it would be well to correct 
In a future edition J B C 


LETTERS TO THE EDilUH, 

ilThe Editor does not hold himself responsible for opinions 
expressed hy his correspondents NeUher can he undertake 
to return, or to correspond with the wnlers of, refected 
manuscripts Intended for liiis or any other part of Natuhe 
notice IS taken of anonymous communications \ 


removal of the active copper, and then decayed regularly to 
zero 

The amount of this radio-active deposit that can be ob- 
tained from a given amount of the direct radium excited 
seems to be increased by the solution and i e-deposit of the 
emanation X, but it can also be observed from a wire just 
removed from the radium emanation If the active wire is 
placed at once in the testing vessel without having had its 
temperature raised in any way and removed In a Few 

minutes, an activity about 1/1000 of the whole activity 

shows Itself on the walls of the vessel The decay of the 
activity of this deposit is the same as that of the deposit 
obtained from the active coppei The following table gives 
the rate of change of the radiation from the walls of a 
vessel in which an active wire had been left for three 
minutes after its removal from the emanation — 

Time after removal \ , ^ 

m minutci / ' S lo 20 as 30 35 40 so 60 

Activity 40 61 75 96 99 100 98 9S 88 78 


Residual Affinity 

Sir Oliver Lodge and Prof Frankland have indi- 
seated (pp. 176, aaa) the way in which the electronic theory 
may afiford an explanation of various rhemical phenomena , 
notably so In the case of solutions the apparent dissociation 
of the Ions of the solute being a consequence of partial 
withdrawal of the bonds or electric charges uniting them, 
these bonds becoming occupied in connecting the ions 
with the molecules of the solvent, and dissociation into ions 
being thus a consequence of the chemical affinity of the 
dissolved substance for the solvent, instead of being a proof 
ithat no such thing as chemical combination exists in a 
solution 

1 should like to point out that this view was developed 
writer nearly thirteen years ago in a paper entitled 
' The Theory of Residual Affinity as an Explanation of the 
Physical blature of Solutions/' which appeared m the 
Berichte, 1891 (pp 3629-3447), and of which some account 
will be found In the last edition of Watts's “ Dictionary of 
'Chemistry" under the head of "Solutions," p. 495 The 
only difference in the explanation there given from that 
given by Sir Oliver and Prof Frankland is that the atomic 
charges were spoken of as fluid charges surrounding the 
atoms instead of as Faraday bundles 
The view that the charge uniting atoms in a molecule Is 
a variable quantity was developed by the writer at a still 
earlier date in a paper on atomic valency, read before 
the Chemical Society, December 3, 1885, but printed pn- 
-vately only, a further view was propounded in that com- 
munication that the bonds or charges of atoms of: a different 
inature were not exactly equivalent to each other, and were 
not necessarily expressible by whole numbers Such a view 
gives a somewhat striking explanation of many chemical 
facts which are otherwise difficult of explanation, but It is 
Independent of the explanation of the nature of solutions 
given subsequently, and now put forward by Prof Frank- 
fand, the^ basis or which Is the mobility and divisibility of 
the atomic charges Spencer Pickering 

Harpenden, July 10 


A Volatile Product from Radium 

In the course of some recent experiments on the excited 
radlo-achvlty from the radium emanation, some evidence 
has been obtained which points to the conclusion that the 
emanation X of radium at one stage of the changes whiciL 
It undergoes after being deposited on a solid body is slightly 
volatile even at ordinary tempeiatures The effect which 
gives rise to this conclusion was first noticed in some 
observations on the rate of decay of the part of the excited 
activity deposited on a plate of copper Immersed for a short 
time In dilute hydrochloric acid, in which the activity from 
a platinum wire exposed for a time to the radium emanation 
had been dissolved When the copper plate with its active 
deposit had been placed Inside a testing vessel and removed 
after a few minutes, It was noticed that a temporary 
activity in some caiei equal in amount to one or two per 
cent of the activity of the plate, was excited on the walls 
of the vessel. This activity increased to about three times 
its orlgln^^ value in the course of thirty minutes after the 
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Ihe active wire retains this power of exciting secondary 
activity for only a short time after removal from the 
emanation , after ten minutes the amount it excites is 
almost inappreciable Merely washing the wire in a stream 
of running water and drying it over a gas dame, as is 
frequently done to prevent any trace of radium emanation 
clinging to (he wire, Increases the amount of the secondary 
activity to about i/aoo of the whole. 

It IS evident, then, that some sort of volatile product 11 
given off from the active wire for a time which can excite 
an activity the rate of decay of which would indicate two 
changes in the active matter deposited, one producing rays 
and the other not giving rise to any radiation (E Ruther- 
ford, “ Radio-activity," p 269) ft is found that this 
volatile substance responds to none of the three tests for an 
emanation, it is not itself radio-active, it cannot pass with- 
out sensible lo^s through material substances such as paper 
and cotton-wool, and the activity due to it is not concen 
trated on the negative electrode in an electric field, but 
distributes itself evenly over all surfaces exposed to It 

The decav of the excited activity from the radium 
emanation has been explained by Prof, Rulherford on the 
assumption that there are three changes in the emanation 
X after its deposit on a solid body In these three stages 
one-half the matter is changed in 3 minutes, 21 minutes, 
and 28 minutes respectively In the first and third stages 
the change is accompanied by ionising rav*i, but the second 
IS a rayless change Now if it be supposed that after the 
first change has taken place the matter becomes slightly 
volatile, and some of it 15 concentrated on surrounding 
objects, a deposit would be obtained which would present 
the tw3 remaining changes From the equations for the 
radio-activity of such a deposit (" Radln-activltv," p 271), 
It IS found that the radiation would Increase (or about 
minutes, pass through a maximum, and then decay at the 
ordinary rate This is very similar to the behaviour of 
the deposit obtained In the 'ibove fxperimrnts 

Curie and Danne (Comptes rendus March 21) have 
obtained deposits showing simiLir characteristics by heating 
a radio-active wire within a cylinder and measuring the 
rate of decay of the activity of the cylinder 

Hakriet Brooks. 

McGill University, Montreal, June 28 


The Traction of Cartisgee 

It is a matter of general belief amongst drivers, owners, 
and builders of carnages that if the distance between the 
fora and hind wheels be Increased so will the " draught " 
be heavier I have put the following case before a buiTder 

f riven two carriages weighing exactly the same, with the 
ore and hind wheels of each of the same height, but the 
body of one carnage much longer than that of the other, 
then the horse will have as much to do In the one case 
as in the other The answer has been In more than one 
instance, the longer bodied carnage will be the heaviest 
move No reason has been given, nor can any explanation 
of the existence of this belief be offered Can any of tha 
readers of Nature make any suggestion? 

Ross, July 17 
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UNIVERSITIES AND THE STATE 

T he deputation which was received by the Prime 
Mmibter on Friday last put forward a plea for 
the State endowment of universities which has been 
accepted by leading nations as a fundamental principle 
of progress. The influence of this principle upon the 
development of nations was shown by Sir Norman 
Lockyer in his address to the British Association last 
year, and the deputation ixas organised by the Asso- 
ciation as the natural outcome of this address 
It would scarcely have been possible for a case to 
have received more impressive support than was 
given to It by the representatives of universities, 
industries, national and local interests who responded 
to the appeal issued by the British Association as to 
the need for recognition of ihe responsibility of the 
State for higher education and research Of the four 
hundred people who expressed the sympathy of the 
bodies or organisations they represented with the 
manifesto sent out by the Association, only two 
hundred could be received by the Prime Minister, but 
these included leaders in many departments of national 
activity 

In introducing the deputation, the importance of 
the State endowment of universities was urged by 
Sir Norman Lockyer, as presented in his address 
That university authorities hold the same view as the 
men of science and political leaders was shown by 
Prof. Pelham, representing Oxford, the Vice-Chan- 
cellor of Cambridge, and Mr Chamberlain, who 
spoke for the new universities. The importance of 
applications of science was represented by Sir W H, 
White and Sir W Ramsay; the importance of the 
humanities by Sir R Jebb; and the importance of 
research by Sir Henry Roscoe Mr A. Moseley spoke 
on American science and industry, and Mr Bell, M P., 
speaking in the absence of Mr, Burt, M P , pointed 
out the importance of the reduction of fees and com- 
plete educational organisation, and showed by his pre- 
sence that the State endowment of universities is 
approved by the artisan classes of the country, 
in replying to the deputation, Mr Balfour acknow- 
ledged that the endowment of universities assisted a 
nation in the industrial struggle, and that there is a 
great need, both in the new and the old universities, 
for help toward this object The Chancellor of the 
Exchequer said that he would double the grant for 
university colleges this year, and he hoped to be able 
to redouble it next year; but before considering any 
larger contributions to university education he would 
like an exposition from the universities themselves as 
to the extent they were prepared to come undcf con- 
trol if they received grants He referred to the addi- 
tional grant of 75 ,dooL a year to university colleges 
(representing a capital sum of 3,000,000! at a} per 
cent ) as having already been given as the result of 
the appeal made last year by the president of the 
Bntish Association From this it seems quite clear 
that if the university colleges had been content to 
wait until the general appeal was made, the result 
might have been better all round — mo far as the early 
grant of money is concerned 
As the general result of the deputation, we may 
therefore take it that the principle of State endowment 
of universities has been conceded, and that the 
Government is prepared to deal with the question in 
a liberal manner when the universities have expressed 
their views as to control, and the fln^ces of the 
country permit large contributions to be fhade. 

The manifesto issued by the British Association was 
as fpUows 
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Siatement prepared by the president of the BnUsh' 
Assoctaitoti and revised by a committee consisting 
of the Deputy Vxce-ChanceWor of ihe Untverstty 
of Oxford^ the Vice-Chancellor of the Vmverstty 
of Cambridge, Sn Oliver Lodge, principal of the 
University of Bitiuingham, 6ir Michael Foster, 
M P , and iir Henry Roscoe 

Ths, Naiional Need of the State Endowment 
ot Lnivehsities 

(l) The British Association has taken action re- 
garding the State endowment of universities, because 
at the present juncture the highest education and re- 
search IS a matter not merely of academic but of the 
gravest national concern 

There is now a general opinion that Britain is in 
danger of falling behind in the industrial competition, 
now goin^ on between the most highly civilised States 

The university no less than the pimiary school is 
In question, because we are in the midst q 1 a struggle 
in which science and brains take the place of swords 
and sinews , the school, the university, the labor- 
atory and the workshop arc the battlefield!:, uf this new 
struggle, and the scientific spirit must not be limited 
to the workshop, since other nations utilise it in alD 
branches of theV administration and executive 

The more our legislators, administrators and ex- 
ecutive officers possess the scientific spirit, and the more 
the rule of thumb is replaced by scientific methods, 
the more able shall wc be to compete successfully with 
other countries along all lines of national as welt as- 
of commercial activity 

It is a question o! an important change of front, 
of finding a new basis of stability for the Empire in 
face of new conditions, and since the full life of a 
nation with a constantly increasing complexity, not 
only of industrial but of high national aims, depends 
upon the universal presence of the scientific spirit, 
of brain-power, our whole national life is involved 

The Function of a University in a Modern State 

The men upon whom the nation must chiefly depend 
for aid under the complex conditions of the modern 
world must not be entirely untrained in the study of 
the nature and causes of the things which surround 
them, or of the forces which have to be utilised m 
our daily life ; their Lrainiiig and education in humani- 
ties must also have been of the widest 

Such men cannot be produced either by a university 
which neglects science or by a technical college which, 
neglects the humanities 

' Hence the universities must be enabled to combine 
I these two sides of a complete education, and they 
must also be enabled to foster research along both 
lines, for research is the highest and most important 
instrument of education, as well as its most valuable 
result When science and its applications were of less- 
importance than now the humanities sufficed and 
university requirements were small; rooms, books, and 
a small number of teachers of a Small number of sub- 
jects comprised the essentials of the university 
Modern university needs have been too much regarded 
I from this old standpoint 

All this is now changed For^instance, in the most 
modern German university the buildings, all elaborate 
and all differing from each other, have already cost a 
million, and still the university is not complete Books 
have to be supplemented by expensive instrumentaf 
equipments, which constantly have to be added to or 
replaced, and by utilising this new material the fruitful 
ramifications ot learning have increased fifty-fold, and 
the teachers naturaljy in even greater proportion 
, The extraordinary thing is not that a claim to meet 
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these new conditions is made now, but that we have 
waited so long* for it in this country while other 
countries faced them long ago 

The Money 

Money is required at the present moment for ^ 

(1) Buildings and equipments for pure and applied 
science in both old and new univer*tities 

(2) Pay and pensions of an increased number of pro- 
fessors, demonstrators, 8 ic , in pure and applied science 
in both old and new universities 

(l) Strengthening of snenre teaching and research 
in all, and of the humanities in the new universities 

(4) Reduction of fees, and the wide educational en- 
franchisement of proved ability m all classes 

Hitherto universities hav^c looked mainly to private 
endowments Universities have been regarded loo 
much as luxuries of the rich, and perhaps on this 
ground higher education liasi been tieatcd by the 
Government as of trivial importance to the nation, as 
a thing it may properly disregard 

Judging from the action taken in other countries, it 
IS safe to say that pnvah endowment has not pro- 
duced more than lo per cent of the money actually 
needed in Britain 

Nor can we rightly appeal to local rate-aid alone 
It W'ould be unjust to expert certain restricted locali- 
ties to provide universities which, if we are to go on, 
must be utilised by the whole Empire 

We are driven then to the State The other civilised 
States largely endow their universities , Germany, 
with an aggregate income less than ours, spends 
roughly a million a year on its universities The 
University of Berlin alone received more than ]68,ooo2 
from the State m the year 1891-2 In the United 
States, In addition to 200,000! a year received from the 
Government, the States supply 700,000! m the aggre- 
gate and private endowment 2,000,000! TTic 
University of Tokio receives 130,000/ a year from 
the Government of Japan 

These figures derive their chief importance from the 
fact Chat these magnificently endowed and State-aided 
universities are the institutions we are contending with 
in the production of men to do the nation’s w'ork along 
all the lines of its activities 

But the large sums available for the efficient working 
of the German and American universities are not alone 
in question The number of universities in Germany 
IS nearly double that of the British universities The 
number of first-class universities in the United States, 
where, as Mr Choate has told us, education is the 
chief business of the nation, is nearly four times that 
of the British universities 

Con we Afford to Spend Money on Universities? 

Britain’s great needs at the present moment are 
brain-power to invigorate our commerce, among other 
things, and sea-power to guard it, among other things 
The State has recently spent 120,000,000! to bring our 
Navy up to date; it has not yet spent a single million 
on our universities 

Sir Robert Giffen has stated that the yearly 
income of the people of the United Kingdom may be 
taken as not less than 1650 millions, and their aggre- 
gate expenditure a few years ago was not less than 

1.400.000. 000! , including 30,000,000! for education, 
which is less than 2 per cent of the whole The 
amount borne on the estimates for education is about 

13.000. 000! 

He writes — *■ The country should be spending 100 
millions where it now spends 30, or about 5 per cent. 

Such sums arc not really extravagant Extensive 
diffusion of education and scientHic knowledge and 
training are not only essential to the greater efficiency 
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of labour and capital by which the means of living are 
provided, but they arc equally needed for the conduct 
of life Itself, for the health and comfort of the 
workers '* 

It cannot be doubted that the expenditure will be 
quickly remunerative More efficient workers will 
produce more 

Money so spent is seed from w'hich a harvest can be 
looked for, the plentifulness of the crop will depend 
upon the seed and the way it is sown 

One of our manufacturers who has been most 
successful in applying science to industry has stated 
that if WG were now to borrow 10,000,000! for uni- 
versity purposes wc should get the money back in the 
course of one generation a hundred-fold 

The recent recognition of the fact that wc have too 
few universities and that those that we have arc in- 
efficient for want of funds, is similar to that awaken- 
ing which occurred in 1888 regarding the Navy In 
both cases w'c have to correct past mistakes lasting 
for years, and seeing that university buildings, as 
well as annual endowments, are required, some special 
provision should be m ide for their early erection 

The Universities in Relation to Secondary Education 

Now that the primary and secondary schools 
throughout the country are being coordinated, the time 
has arrived for making our universities and university 
colleges efficient The teaching connected with the 
universities must be of the highest, and the chief 
function of the secondary schools should be to produce 
students possessing that general training in science 
and the humanities which will ensure the success of 
their subsequent careers, cither inside or outside a 
university 

A system of leaving certificates and a reduction of 
fees would at once get rid of the tyranny of mereJ> 
qualifying or selecting examinations which arc the 
bane of education, and would enable the training of 
the poorest to be carried to the highest rung of an 
unbroken ladder 

The deputation which advocated these views in- 
cluded representatives from the universities and uni- 
versity colleges, and from county, municipal and 
other educational authorities in Great Britain and 
Ireland, Canada and Australia The list of the 
deputation contained the names of some who intended 
to be present, but were prevented from attending 
Lord Rosebery, for instance, was unable to attend 
as Chancellor of the University of London, but with 
the exception of Oxford, Cambridge, and London, the 
chancellors of all the universities appear to have 
formed part of the deputation A very large number 
of members of Parliament were present, and it is 
not too much to say that every important body of 
opinion— social, industrial, and intellectual — was 
represented Among the members of the deputation 
were the following — 

The Vice-Chancellor of Oxford University, the president 
of Magdalen College, the pre'iident of Trinity College, 
Prof Poulton, Prof Miers The Vice-Chancellor of Cam- 
bridge University, Sir R C Jebb, M P , Mr A E Shiplev, 
F R b , and Prof Forsyth, F R S 

The Vice-Chancellor (Dr Pye-Smith) of London Uni- 
versity, Sir Edward Busk, Sir Arthur RUcker, Sir 
Henry Roscoe, and Prof Unwin Sir John Aird, Bart , 
M.P , Sir G C T Bortley. K C B . M P , Sir M M 
Bhownaggree, M P , Lord Hugh Cecil, Mr, W R Crenfior* 
M P , Sir M Foster. K C B , M.P , Mr Ernest Gray; 
M P , and Dr T J Macnamara, M P The chair- 
man of the London County Council and the chairman of 
the Education Committee of the L C C Masters and 
wardens of the Fishmongers’, Goldsmiths', SkinqiTB'i 



July 21, 1904] 


NATURE 


273 


Merchant Taylors’, Ironmongers’, and Vintners’ Companies 
Lord Reay, Hon W F, D Smith, M P ^ Lord Edmond 
Fitzmaurlce, M P , Sir William Hart Dyke, M.P,, Mr 
James Bryce, M P , Sir Donald Currie, and Lord Stanley 
ot Alderley The principal of University College (Dr Carey 
Foster), the principal of King's College (Dr Headlam), 
Lord Macnnghten, the Bishop of London, the Bishop of 
Rochester, Sir John Wolfe-Barry, K C B , F R h , Mr 
A H D Acland, and Mrs James Bryce 

Durham University was represented by Lord London- 
derry, Earl Percy, the Bishop of Durham, the Dean of 
Durham, Principal (jurney, Lord Armslrong, lion C A 
Parsons, F R S , and Sir E Grey, Bart 

The Chancellor of Victoria University, Manchester (Earl 
Spencer, KG), the Lord Mayor of Manchester, Sir J T 
Flibbert, K-C B , Sir William Houldsworth, Bart , M P , 
Sir Jaqies Fergusson, Bart , M P , Sir J Hoy, Sir Frank 
Forbes Adam, Prof Schuster, Prof Dixon 
1 he Chancellor of Leeds University (Marquis of Ripon, 
KiG ), Lord Wenlock, chairman East Riding Couniil, Mr 
Herbert Gladstone, M P 

The Chancellor of Liverpool University (Farl of Derh\, 
K G ), Prof Boyce, F R S , Sir J T Brunner. Dart . M P 
The Chancellor of Biniungham Lniversitv (Mr (chamber- 
lain), Sir Oliver Lodge, Sir A Hickman, M P , Lord Cecil 
Manners, M P , Sir P A Muniz, M P 
The Bishop of Hereford, president 0/ Universiti College, 
Bristol , Prof C Lloyd Morgan, I' R S , the Right Hon 
Lewis Fry, Sir Frederick Wills, Dart , M P , and Mr 
f E llobhuusp, M P Aldirman J Bright, J P , chairman 
of lountil of University College, Ntittingliam , Lord Henry 
Hentinck, M P , and Sir F A Milner, M P Mr J H 
Henyon, president of llni\ ersitv C'ollege, Reading The 
Duke of Norfolk, K Cr , president of Umversitv College, 
Shertield , Sir Fredk Mappiii, Bait, MP, Dr Hicks, 

1 R S , Sir W H Holland, M P , and Sir Howard Vincent 
M P The Duke of Wfllinglon, K G , president of 
Hartley University College, Southnnipton , and Lord North- 
brook, chairman Hampsliire Countv Count il 

1 he Head Masters’ C onferente Rev Or Gow *^1 he Head 
Masters’ Assnci ttion. Canon Hell Dr MiCIure The 
Assistant Masters’ Association, the chairman, Mr G h 
Daniell , vite-chairnian Mr R V Cholmeley, and others 
1 he British Assonaiion for the Advancement of Science, 
the president. Sir Noniinn laukyer, K C R , ind 
ihe treasurer, 7 he Koval Atademy of Arts, the 
president, Sir Edward Poynter, R A Ihe Sonety of 
Arts, Sir W de W Abney, K C B , F R S Institution of 
Civil Engineers, Sir William H White, K C D , F R S 
Iron and Steel Institute, the president The Society of 
Chemical Industry, Sir William Ramsaj, K C H , F K S 
Associated Chambers of Commerci , the president Associ- 
ation of Municipal Corporations Sir Albert Rollit, M P 
County Councils Association, Sir John T Hibbprt, K C B 
The Vice-Chancellor of |he University of W'ales (Principal 
Grifliths, F R S ), Lord Rendel, Sir Lewis Morris, the Right 
Hon Lord Kenyon, Prof R W I'hiJlips, Prof W Rhva 
Roberts, the Lord Lieutenants of many counties, the Right 
Rev the Lord Bishop of Llandaff, the Right Rev the 
Lord Bishop of St David’s, and the president of the Miners' 
Federation 

The OTincipal of the University of Sf Andrews (Dr 
James Donaldson), the president of University College, 
Dundee (Earl of Camperdown), and Sir John Long, M P 
University of Glasgow, Prof G G Ramsay, Prof Thomas 
McCall Anderson, Sir John Stirling Maxwell, Bart , M P , 
Sir Herbert E Maxwell, Bart , M P University of 
Aberdeen, Sir George King, K C T E,., F R,S University 
of EHinburgh, the Vice-Chancellor and principal. Sir i 
William Turner, K C B, 

The Chancellor of the University of Dublin and Trinity 
College (Earl of Roase, K P , F R S ), Lord Rathmore, and 
the provost of Trinity College (Dr Traill), The Vice- 
Chancellor of the Royal University of Ireland (Right Rev 
Mohsignbr Molloy). The president of Queen 's College, 
Belfast (Dr Hamilton), the Lord Mayor oi Belfast The 
preaidenit of Queen's College, Cork (Sir Rowland Blenner- 
Bart,), The presid^ent of Queen’s College, Galway 
(QEi Alex Apdersoif) The president of University College, 
^Iln, Catholic University of Dublin (Rev. W Delany, 
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Principal Petersen, the McGill University, Montreal 
Piof. A Livcrsidge, University of Sydney 

Liiniintions of space ^ill not permit the publication 
of a complete report in these columns, but the sub- 
joined extracts from the speeches will convey an idea 
of the points raised After the deputation had been 
briefly introduced by Sir Norman Lockyer, Prof 
Pelham, speaking on behalf of the Hebdomadal 
Council of the University of Oxford, said — 

We are here to pvpri'ss our entire sympathy with the 
iiltiin object of this deputation The older uni\er9ities 
welcome this opportunuy of standing in line with the newer 
universities whuh are growing up .iround us 

The. Vice-Chancellor of the University of Cambridge 
(Dr Chase) said — 

The council of the Senate of ihe UniverMlv of Cambridge 
IS deeply lonsuous, as, indeed, e\infjne must be who 
looks though tfully on the esents of the tmit how much 
ihnt higher culture and that thorough sinntitii studv ind 
resj arch which it is the provinte of 1 university to ])romotp 
are needed for the aervicf of the h.ngiish nation 

It appears to us that the universities, in view of the 
increasing work which they are doing on bihalf of the 
naEion, are justified in asking for the svinp.ilhv find the 
cooperation of the State We heartily join m the prayer 
that the Government would be pleased to regard the work 
of umverMties as of supreme national and miprual import- 
ance, and to give siiih aid as the sfveral universities need 
and as wider considerations of national hnaoip rendei 
jHissible 

Mr Chamberlain, as ChfUicellor of the UnivirsUy 
of HiriTiiiigham, spp.iking on behalf of ihe new uni- 
versities said — 

Let me take Dirminghain as .in example ind as a p 11 illel 
to what 14 being done in Liverpool, Maiidiestei, Wales, and 
I eeds We have had to prepare the plan of .i new sdfntifii 
university, to deal only with that suit of our work, it an 
estimated cost of 1,000,000/ sterling Even then \vt shall 
not have fulfilled all out objects, lor Ihpip ivill be manv 
branches of higher stientific and piictiial odut ation for 
which we have made no sulTiiient provision In the lase 
of Dirmingbam loial subscnjition has prodiiied about 
450,000/ , and on the basis of that subscription we have put 
in hand what will amount to little more than one-third of 
the university requirements We have t died in .ud the 
iotal ratev, and the thr*e counties of which Dirniiiighain 
IS the centre each contribute the sum of 500/ a >ear, and 
the corporation of the City of Birmingham has ofTcred in 
aid a rate of Jd in the pound, which will produce some- 
thing between hooo/ and 7000/ per innum Now, what- 
ever may have been done, it is not enough, and we rerogniso 
that by our own unassisted resources alone we cannot 
provide the kind of education we believe the (ountry re- 
quires Already the State pays something like 13,000,000/ 
a year for primary education Only a few thousands a 
year are found for the higbrr education to whuh we have 
learned to attach so great a vallie 1 am not speaking 
merely as a Chamellor, but I have had some pracLic.al 
experience of the advantage which everv statesman finds 
in discovering sources from which funds mav be provided 
for all the admirable objects brought to his notice, and 1 
do not prpss on you any particular figure nr method of 
dealing with the important matter wr have brought before 
you, but I hope we may have soms crumbs from vciur table 
1 hope at least the present Government may be able to 
make a satisfactory beginning in recognising these new 
necessities Possibly that beginning may not be wholly 
satisfactory to us, but we shall be always ready to take 
half a loaf until the time comes when we can get the 
whole, and 1 believe the initiation of such a policy on the 
part of any Government will be one of its best claims to 
the gratitude of the people of this country 

Sir William White, K C B , F R.S , speaking a^ 
president of the Institution of Civil Engineers, and 
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'as a representative of all branches of engineering,, 
aaid ■ — J 

During the past year a cominittee representing all 
branches of engineering, and nominated by all the principal | 
engineering societies of the country, has been considering! 
<he best system of training for engineers Us work Is still 
incomplete, but Its investigations make it obvious that great', 
extensions of existing universities and university colleges] 
which provide for engineering education are needed m order 
to meet national requirements and to secure equality of 
conditions with thoie existidg in other countries where 
industnol enterprise is making great strides 

British engineers consider that private enterprise and 
generosity should continue to play a leading part in the 
support of institutions for teaching the higher branches, 
of their profession, but they hold that, in view of what is 
being done abroad, it Is absolutely necessary that private 
efforts should be supplemented by substantial Government 
aid Such a course on the part of the Government would 
undoubtedly tend to stimulate private generosity, and before 
long would place this country in a position of relative 
effirlencv greatly superior to that which now prevails 
With the rapid development of engineering now taking 
place in all directions, there is an absolute necessity for 
-scientific procedure and a thorough knowledge of principles 
on the part of those employed therein Unless immediate 
steps are taken to remedy needs that are universally recog- 
nised, the industrial position of this country must become 
increasingly unsatisfactory 

The importance of the application of science was 
urged by Sir William Ramsay. K C B , who, in the 
course of his remarks, said — 

In asking for a new departure — the State endowment 
of universities — ^we must inquire what information we can 
obtain from others who have previously made experiments 
We find that on the Continent successful evpenmcnts have 
been made for many years In these practical researches 
Germany has taken the lead , but in all European countries, 
■and In America, progress is being made on lines closely 
resembling those which have been found advantageous in 
Germany We may note that almost all the proprietors 
of chemical works, or of works which depend for their 
success on the application of chemical principles, ore either 
university men who have taken a degree in science or men 
from Polytechnika," who have taken a diploma 

One reason for the almost universal spread of university 
•education is the very small fees that are charged to students 
By far the larger portion of the cost of university education 
is paid by the State — probably three-quarters Ten pounds 
covers a vear's education In fees, whereas forty pounds 
must be charged here in non-endowed universities 

This close contact between science and industry can be 
maintained only by a graduated and relatively high scale 
of pay for the professors In the large universities Unless 
the prizes are sufficient to tempt men to choose a scholastic 
career instead of a commercial one, the ablest young men 
will choose commerce 

In America most of the chemists have either been 
educated in Germany — the older generation especially— or 
have been trained in copies of the German schools of 
chemistry Hence America entertains much the same ideas 
as Germany as regards the Importance of scientiRc training 
Indeed, manufacturers engage the services of youths who 
have not Bnished their '* college " career 

As regards the merits of universities and " Polytechnika.” 
the main difference Is that in the former students have been 
trained in methods of research, whereas in the latter they 
hqve been taught what 11 already known I am informed 
by a leading German manufacturer that he prefers the 
university youths to those trained In ‘^^Polytechnika,*’ 
because the former are more suggestive ' The inventive 
power Is recognised as the highest and most lucrative when 
applied to industry I am convinced that the bestowing of 
money on the support of the university teaching of science, 
while desirable for its own sake, will be Like casting bread 
upon the waters, it will be repaid a hundred-fold 

In referring to the needs of the younger universities 
in respect to literary studies. Sir Richard Jebb, M P , 
remarked ’ — 
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It would be a serious national misfortune if our education 
should become one-sided The humane studies^-history, 
philosophy, language, Literature — cultivate the imagination, 
enlarge the sympathies, widen the outlook upon life, aid 
in fitting people to understand one another and to cooperate 
intelligently , in a word, they are essential elements in the 
formation of the efficient worker, whatever his line of work 
may be That cardinal fact is thoroughly well understood 
in those countries where education, from the lowest to the 
highest grade, is best organised Let us see to it that In 
our own country we do not overlook this fact The men 
of science go heartily, I believe, with the men of letters 
in desiring that it should not be overlooked. The import- 
ance of maintaining such an equipoise in education might 
be urged on the utilitarian ground, as a condition of our 
holding our own in the competitions of the civilised world 
But 1C must be urged also on a higher ground, as a thing 
essential to the intrllectual and spiritual well-being of the 
nation and of the Empire 

Sir Henry Roscoe pointed out the influence of 
scientific research on our national well-being; and in 
his speech he said — 

It IS to the university that we must mainly look to raise 
the type of man who by training and character is fitted to 
prosecute research Are our British universities at the pre- 
sent moment adequately equipped in men and material to 
enable them to carry out successfully this national work? 
A comparison of their capabilities with those of other 
countries shows a deplorable deficiency in both the above 
respects 

This state of things being generally admitted, we come 
before you as the head of the Government to ask you to 
bring about that closer connection between scientific method, 
scientific studies, and national industry, upon which you 
have so strongly insisted, by giving to our universities a 
State endowment which will not merely serve as a national 
insurance against attack from without, but is, unlike others, 
a productive insurance which will repay the nation, not 
merely once, but over and over again 

Speaking more especially as a business man who 
has noted the effect of applied science in the industrial 
world, Mr A Moseley, C B , remarked — 

I am practically impressed with the necessity for those 
m training for connnerte and industry to be thoroughly 
equipped with technical instruction of university rank, de- 
signed to bear especially upon the particular vocations that 
the rising generation intend entering On the points 
mentioned we are distinctly behind both Germany and the 
United States of America The success of the United 
States at present, and perhaps even more so in the future, 
IS and will be due to the higher scientific and practical 
training her young people receive in her universities first 
and technical colleges afterwards 

Mr Bell, M P , speaking in the absence of Mr 
Burt as the representative of artisan classes of the 
country, said — 

This question is one of vital importance Unfortunately, 
my practical knowledge of universities is little But 
hitherto a university training has been the luxury of the 
comparatively well-to-do The aim is to open the door to 
the choicer spirits of the poorer classes 

Lord Kelvin wrote t6 the president of the British 
Association expressing hi$ regret at not being able to 
be present and his hearty wishes for the success of 

every effort for the much-needed improvement and 
strengthening of the universities of the United 
Kingdom.*' 

In the course of his reply to the deputation, Mr 
Balfour said : — 

I do not suppose that there have ever before been congr^ 

I gated in one chamber so many reprewntatlves of learning 
in this country** -We have been told that we have rtfm 
far behind at tepst two great countries in our educatlenal 
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But 1 do Abiolutely deny that there is the emalleBt 
^Itfn that ih the production ot these fermlnatin^ ideas of 
■scTence we have shown any inferiority, either to our re- 
lations across the Atlantic or to Germany, which I may 
remind the assembly has for many generations pursued 
ithls State-endowing process of applying science to industry 
l^hat we are behind Germany In that way 1 do not deny 
Germany had a technical university, or gave technical teach- 
ing, 1 think, as far back — 1 am refreshing my memory — 
as the end of the eighteenth century, if not before. Of 
course, the general system of thought in Germany, the 
habits of the people and the Government in this respect 
places them at a great advantage as compared with us as 
far as the endowment of universities can help a nation, as 
1 doubt not It can, In the industrial struggle. But my 
point is that mere endowment of universities will not, 
i think, add greatly to the output of original work of the 
first quality. What, then, will it do? It will do, or may 
help to do, what is, perhaps, now more Important It 
will provide an education which will render fit for industrial 
work all persons who, without university education, would 
be very ill equipped indeed I concur with all the speakers 
So-dav that there is a great need — a great financial need — 
both in the new and the old universities for help towards 
this object But I would beg to point out that there is 
«vpn a greater necessity than a well equipped university 
— that IS, that capitalists should be prepared to realise what 
we realise in this room — the necessity of giving employ- 
ment to those whom these universities are to turn out I 
was much struck by an observation of Sir William White's 
Hf pointed out that we possess most of the ships of the 
world— that we are the largest shipbuilders lo the world- 
arid >et he said that Germany has an incomparably larger 
number of students, far better machinery for educating these 
students, and more men occupied m the shipbuilding yards , 
and what Germany has done the United States are doing 
One of two things Is clear Either our shipbuilders think I 
this qualified class is necessary or they do not think so, 
or else they find British students, even though turned out 
In smaller quantities, are sufficient for their purpose, or they 
^mploy American and German students for their works 
Are our manufacturers convinced that they get a better 
man if they get one who has been to a university? Or do 
they think that If a young fellow wants Co become one of 
the captains of industry he should begin early in life’ I 
think there Is some evidence to show that they prefer the 
older course , and. I should suggest they are wrong , and 
if they are wrong^bu must convince them they are wrong, 
otherwise there will be no advantage in turning out qualified 
students, for they will be content to use the man who 
acquires his training by actual day-to-day labour on the 
flhip. but 11 not qualified by these higher scientific attain- 
ments which are more and more becoming necessary 
One other thing we want, and that, I think, is the 
creation of iMsltlons which will enable a man who has 
exceptional gifts of originality in science to devote his life 
to the subjects of his predilection so as not to be driven to 
another kind of life iti which he will not be able to render 
the full service of which he is capable to his country In 
Germany certainly— I am not sure about the United States 
such positions exist to a far greater extent than in this 
country In the main they must be attached to the 
universities I cannot conceive any more admirable use 
or any funds which the universities can command than the 
mcrease of the number of such positions. 


In the course of his remarks, the Chancellor of the 
tixchequer said — 

It would be of some assistance to those who may 
^ decide in future when money is available if 
uie universities would consider to what extent they are 
Willing to come under control if they receive grants to 
what utent the State Is Ch have a voice in fixing 'the 
tees qf the students, to what extent It Is to direct or 
innuenLe the teaching, whether it Is to allocate Its assist- 
branches of stvdy. 01 * whether It 
SorTT n ' rilflks every university complete in itself. 

[expontion of their views ,would mske it 
Salmg*wh{h ilT ***** quoation when tha Xlm^ comes for 
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THE MEETING-PLACE OF EAST AND WES1\' 

T he publication of Dr. Stein's preliminary report 
to the Royal Geographical Society and of his 
own personal narrative of his explorations among the 
sand-buried ruins of Khotan " is one of the most 
Important archaeological events of the year 1901. For 
the full scientific publication of the whole of his dis- 
coveries by the Indian Government we must perforce 
wait awhile, but we have all that is needed to enable 
us to form a general idea of them in the interesting 
and well published volume which lies before us 
Chinese Turkestan hardly sounds as if it were a 
land of very great interest, yet, as a matter of fact, it 
is historically one of the most interesting countries in 
the world It is not a comifortable country ' merely a 
string of oases half overwhelmed by a devounng 
desert of shifting sands, the great Taklamakan, and 
barred off from the rest of the world by huge and im- 
passable mountains, scorchingly hot in summer and 
frozen by Arctic cold in winter, Yet these remote 
wilds have seen one of the most interesting pheno- 
mena of history, the meeting together of the civilisa- 
tions of China, of India, and of Europe , here Che 
antique culture of China had in the early days of the 
Roman Empire already been brought into contact with 
Grsoo-Roman civilisation, and) we see the result of 
the meeting of the two, or, including India, three 
streams of civilisation in the mixed culture of 
Turkestan m the early centuries of the Christian era, 
which Dr Stem has brought to light 

In those days Chinese Turkestan was the bridge 
between west and east, from west to east journeyed 
Roman merchants to buy the precious silk of Serica, 
and Persian ambassadors or fugitive princes passed 
seeking the assistance of the mighty Emperor of China , 
from east to west Chinese armies marched through 
Turkestan into the basins of the Oxus and Jaxartes, 
and even reached the Caspian, and Chinese pilgrims, 
like Fa-hien and Hiucn-lnsang, passed the fanes of 
Khotan on their way to the holy places of Buddhism 
&n India; traffic to and fro was continuous, and the 
oases of the Taklamakan could maintain many famous 
cities, rich temples, and monasteries of renown 
In those days of her importance, as still m these of 
her desolation, eastern Turkestan was under the 
political hegemony of China Legends, indeed, 
ascribe a remote date b.c to the first entry of the 
Chinese into Kashgana, but since real history (as apart 
from annals which have not yet been critically silted) 
can hardly be said to begin for China before the reign of 
the great reformer Tsin Chi-Hwangti (n c 350), ** the 
burner of the books,'* we are probably right in assign- 
ing the first Chinese occupation to the early days of 
the Han dynasty, under the cippef'or Han Wu-ti (d c 
100), and Its first real conquest to the famous General 
Fanchao, who is said to have earned the Chinese arms 
as far west as the Caspian, and to have attempted to 
open up direct relations with the Romans (about a d 
100) Henceforward Kashgana remained nominally 
tributary to China; but though individual emperors 
asserted their authority in the far west from time to 
time, the country does not seem to have been regularly 
organised as a Chinese possession until the reign of 
the great Emperor Tai-tsong, the first monarch of the 
T’ang (a o 634) Under his equally powerful son 
Kao-tsong we find Chinese viceroys installed in 
Turkestan, who entered into regular relations with the 
peoples of the west The last Sassanian King of 
Persia, Yazdijird, communicated with them, demand, 
ing Chinese assistance against the conquering warriors 

^ ''fisnd-bqrlcd Rvlni oT KhoUn , Pstaml Narratlv« of a JoiiniBy of 
ArMolpsiGM and GMsnphicil BnlorSfiAli In ChinCM TnrkailnD ' B* 

SI Aorfl SUin Ppu a-l-soa. (London Hunt and Blockotk Lid., > 
Pnoo 7 « 6^. not 
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of Istflm, who were now overrunning his kingdom, but 
Kao-tson^ refused to attack the Arabs F^ruz, a son 
of Yazdijird, fled to the Chinese court at Si-ngan-fu, 
and Kao-tsofig proclaimed him King of Persia after 
the murder of Yardijird He was, however, never able 
to enter into possession of his kingdom, the Arab 
conquerors of which sent a formal embassy to the 
Chinese Emperor four years later (a d 65^) 

Thus Chinese Turkestan served as a bridge betw'eep 
eai»t and west in the days of the great T'ang 

Since the period of the T'ang, Kashgpria has always 
remained nominally subject to China, qnd, despite the 
victory of the western religion of \lubammnd oyer 
Buddhism; Chinese civilisation has always retained it 
in lU KuUnrkrets ^ the Chinese authority has always 
stood for order and for civilisation, and whenever, as in 
the year‘> of independence under Yakdb Beg during 
the 'seventies of the nineteenth century, Isldm has 
succeeded ui ousting the inFidel rulers of the land, utter 
anarchy and barbansin has resulted The defeat of 
the Muhammedans by the Chinese general Liu 
Kin-lang in 1878 was a victory for civilisation 
To-day Chinese authority is more in evidence in Rash- 
gana and more firmly upheld than at any time since 
the days of the T'ang The whole story o^ the reten- 
tion of Kashgaria, not mi rely as an outpost o I Chinese 
civilisation, but aclunlly as a Chinese possession, 
throughout history, is an interesting testimony to the 
real civilised energj' and organising power of the 
Chinese, .is will as to their dogged persistence in 
pursuing IheiT ends 

Chinese lurkestan is, then, a land of rcnuirkable 
historical interest Further, it is, like Egypt, .i land 
in which .irrliEPologicnl excavation w'ould be likely to 
reap rich harvests, for hen, as in Egypt, wc have two 
faitors w'hich arc of inestimable service in preserving 
the relics of the past intact — dryness and desert sand 
The sand covers and protects, the dryness preserves 
Hence it is that systematic excavations in Uil 
manner, now for the hrst time essayed 
in Turkestan, have yielded such important results 
to Dr Stein Svcri Hcdin had already reported 

thf existence of ancient remains in the Takla- 
niakan, and Dr Stem has explored and ifxcavated 
them, bringing back with him an invaluable coliei tinn 
of relics of the early civilisation of this strange Und, 
the bridge between west and cast flis finds belong 
mainly to two distinctly marked periods, the third and 
eighth centuries a d The most important of the 

earlier sites is that in the desert north of Niya, hwjv 
to the cast of Khot.in Here was excavated a regular 
town of wooden buildings half buried m the sand, with 
the remains of the trees of its ancient orchards still 
standing around it The date of the settlement is 
given by a document of the reign of the Emperor Tsin 
Wu-ti, of the Later Tsin (a.d 265-390) Among the 
inhabitants Chinese officials were probably included, 
but the majority seems to have been of Indian origin 
This is shown by the discovery of numbers of wooden 
tablets and parchments inscribed with Indian 
Kharoshthi writing These are chiefly reports to the 
Indian rajas who governed the country From this 
w*c see that the tradition of an Indian conquest of 
Kashgaria in remote days is founded on fact That 
this Indian Mngdom formed a road by which the 
culture of thl|||rest penetrated to the east there is no 
doubt At Niya, indeed, has been found a striking 
confirmation of this; five hundred years after Alex- 
ander, we find in Turkestan an Indian letter sealed 
with a Chinese and with a Greek seal side by side I 
Greek infagli^were m common request in this remo,te 
Chinese dependency, 'and the influence, of the Hn of 
GandhAra on that of Khotan is very evident from the 
numerous small objects collected by Dr. Stem on cHe 
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Site of Yotkan, the ancibnt representative of Khdtan- 
town The questidn as to how fAr Chinese* art is realit 
indebted, through the medium of Khotan and Gand- 
hAra, to that of Greece has, apparently, yet to be 
worked out 

The other excavated iites are inter m date. The 
miscellaneous antiquities from Yockan partly bridge 
over the gap between the penod of Niya and the period 
of Dandan-Uiliq, the most important of the later 
sites, and the great Rawak Stupa in the Yurung-kash 
district, which has yielded to Dr Stein material of 
the most important kind for the history of early 
Buddhist art, belongs to the intermediate period. 
Ranged along the base of this sttipa is a senes of 
lolossnl s.tucco figures m rx)to-rilievo. representing 
Buddhas or Bodhlsattvas (Fig 1), and Attendant 
Arhats, these last sometinies represented ns grouped in 



Fic 1 — RlUavo Sialue of Dodhiiuiitvrf on Soutli-wcii Wsll, RkwaIc Siup 
Court From " Sand buried Ruini of Khotan '' 

the halo of a great Buddha These remarkable ex- 
amples of Buddhist art were iiiost 1 > too bulky and 
delicate to be removed, and so were rc-buned by th^ 
explorer after a complete senes of photographs had 
been t.'iken of them Many of these are published as 
illustrations to chapter xxx of Dr Stem's book 

Diindan-Uiliq is a site outwardly much resembling 
Niya, which Dr Stein afterw'ards excavated, and has 
yielded, like Niya, many written records, but of course 
of later and written in different languages and 
scripts. In some cases these are still of Indian origin. 
When the script is Brahml, the language is sometimes 
Sanskrit, sometimes an unknown tongue, no doubt the 
native Indo-Scythic of Turkestan, the language of 
the Yue^ichi The writing is usually upon paper, less 
usually on sfdocL llie contents of the Brahmi docu- 
ments M teUgious Civil records, analogous to thd 
Kha^bihfhl’ Wbtets of Niya, are chiefly ChinOse The 
settlement was, in fact, a Chinese Buddh]st monastery. 
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and its andent name was Hu-kwo The* Chinese docu- 
ments date to th^ end of the eighth century, long after 
the Indian kingdom was extinct, and when the Chinese 
dominion, which had been tnumphantly re-asserted by 
T’ang Tal-tsong, was seriously threatened by the in- 
roads of the " Ta-Fan ” or Tibet.nns Actual Tibetan 
relics were discovered at Dandan-Uiliq* 

Larger antiquities were also discovered here, chiefly 
Buddhist reliefs of stucco, and, more interesting still, 
frescoes which give us an unlooked-for insight into 
the art of Khotan at this period Exhibited in the 
Chinese section of the Bnti&h Museum is a remarkable 
fresco from Dandan-UiUq, one of the most important 
of Dr Stein's discoveries, representing two equestrian 
figures, with ihiir costume most carefully depicted 
This Is not lllustraUd in Dr Stem's book, and the 
omission IS to be regretted, as the picture is one 
eminently calculated to interest the general reader for 
whose use the " Sand-buried Ruins of Khoian " is 
chiefly intended 

Another site, bp\ond Niyfi, at Endere, ha*i yielded 


Incidentallv Dr Stem carried out very impbrtant sur- 
veys of the Kuen-Lun range (Fig 2), and connected his 
own surveys with the trigonometrical survey of India, 
thus doflnitely fixing the exact geographical position 
of Khotan Also he was enabled to do a great ^lervice 
to archeology by detecting and exposing the remark- 
able forgeries of ancient documents In " unknown 
scripts," the work of a i lever rascal named Isjam 
Akhun and a few lonfedcrates, which had been sold to 
travellers as genuine .intiquis, and had long mystified 
the learned into whose hands they had cortie It was 
the appearance m India of these forgeries (together 
With a few genuine relics from Dandan-Uiliq, which 
had given the forger the idea of his deception) which 
first impelled Dr Stem to the systematic exploration 
of the ruined " cities ” from which they were said to 
have come He has now iltarod up the mystery we 
now know what is genuine in the way of written docu- 
! meius from Turkestan and what is not But, above 
.ill, Dr StcMii has discovered reallv new arrhseological 
111 ilrri.al in the Khnroshthi tablets from Niya and in the 
Brahmi documents in a non-lndian 



tongue from Dandan-L/iIiq To 
students of Buddhism the relics of 
religious art from Dandan-Uifiq, 
the Rawak Stupa, and Yutkan will 
provide maUTial for very important 
work H R Hali 


BRHISh \SSOCl\T 10 N 
MEKTING AT ( WIRRinCK 

I S a former article (Nature, 
Vpril 2i), .1 preliminary lortcasL 
w.is given of the locfil arrangemrnts 
for the mot ting of the British 
\ssociatioii, to be held at ('ain- 
bridge from August 17 to 24 The 
piogranime is now m nn adv.inced 
state of preparation, and copies may 
be obtained after July 25 on appli- 
cation to the local sLcrc tant s at 
Cambridge It may be of interest 
to give a short aceount of the 
arrangements in .unplificalion of 
the incomplete summary already 
published 

It IS expected that meetings of a 
sub-romiTiiltee ,ippoijited by the 
International Meteorological Com- 


remains of the same date as those from Dandan-L^iliq 
This place, Endere, is the most easterly point w^hicn 
Dr Stem reached In his explorations ft is distant 
from Khotan some 2^0 milps, and from Kashgar 
no less than 550 miles This fact alone gives 
some idea of the extent of ground which Dr Stem 
covered in his rapid journeyings His explorations were 
indeed earned out with remarkable energy, and their 
great success is the fitting reward of this energy and 
pluck For it must be remembered that much of Dr 
Stein's work w^as carried out in the 'intense cold of a 
Kashgarian winter, when the thermometer often fcif 
to below zero Fahrenheit m the explorer's tent, when it 
was hardly possible to hold a pen for the cold, and even 
sleep was sometimes banished by its intensity kinder 
these extreme conditions Dandan-Uiliq and Niya were 
excavated If we add to these rigours the difficulties 
of the joumev from India over the Pamir ^passes, we 
gain some idea of what Dr. Stein has done. His 
inission has succeeded beyond his own most sanguine 
expectations, and the Indian Government has indeed 
served the cause of science well in sending him to 
Turkestan. 


mitUr at Southport in September, iqoj, to combine 
and discuss meteorological observations Irom the point 
of view of their relations with solar physics, will be 
held at Cambridge during the session of the associa- 
tion Thu committee consists of twcnt>-two members, 
of whom eighteen represent the observatories or 
nicteorological institutions of the Continent and 
\mcrica The primary object of the meeting m Cam- 
bridge will be to constitute the organisation of the 
commillee, and prepare a scheme of operations The 
members of the committee will take part in the pro- 
ceedings of Section A, particufariy the subsection 
which deals with cosmical physics, under the prcsi- 
denej of Sir John Eliot, F R S 

The conference of delegates of corresponding 
societies will meet on Thursday, August, 18. ^ind 
Tuesdtiy, August 23, at 3 p m , in the large lecture- 
rognl, Gonville and Can^^ College 

Mr. Balfour will assume the presidency, and dv|ivei; 
an address in the Corn Exchange on August 17, at 
8 30 p m A plan of the Corn Exchange may bp sie«^ 
in the reception room, and reserved seats secured up 
to 6 p rn on Wednesday, August jy For the con- 
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venience of visitors, a small number only of the seats 
will be allotted on Monday afternoon, and a consider- 
able number of places in all parts of the building 
will be held in reserve for those who arrive on Wed- 
nesday, August 17 

At 3 p.m. on Thursday, August i8, the Hi^th 
Sheriff of Cambridgeshire will entertain the assoaa- 
tion at a garden party in the grounds of Emmanuel 
College, and at 5 30 pm the Regis trary of the uni- 
versity will deliver a lecture at the theatre on the 
growth and origin of the university At 9 p m 
there will be a reception of the association by the 
local committee in Trinity College 

On Friday afternoon, August 19, the mistress and 
resident staff of Girton College will entertain 500 
members of the association at a garden party, and 
in the evening Prof George Darwin will deliver a 
lecture In the theatre on ripple-marks and sand- 
dunes 

Saturday, August 20, will be devoted to excursions 
to places of interest in Eiist Anglia I'he local com- 
mittee hopes that prominent members of the associa- 
tion will, so far as possible, take part in the excur- 
sions, which promise to be of considerable interest 
A set of excursion guides and a map, which has been 
^ecially prepared by the Director-General of the 
Ordnance Survey, will be given to each member of 
the association 

The following is a list of the excursions — 

Audley End and Saffron Walden — Audley End 
House will be visited by permi5<;ion of the Lord 
Howard de Walden , the church and museum in 
Saffron Walden form other items m the programme 
Brandon and Didhngton Hall — ^The most attrac- 
tive features of this excursion will be the flint knapping 
industry at Brandon, Lord Amherst's Eg^tian col- 
lections, rare books and illuminated MSS< atDidlington 
Hall 

Cromer — Mr Clement Reid, F R S , has arranged 
an attractive itinerary for those interested in the 
geology of the Norfolk const 

Dykes of Cambridge — ^This excursion includes an 
inspection of the well-known Fleam Dyke and Devil's 
Ditch, under the guidance of Prof Ridgeway, oppor- 
tunity will also be afforded for botanising on the 
dykes By the invitation of Mr, Richard Marsh, 
trainer to H M. the King, tea will be provided at 
Egerton House, Newmarket 
Ely — A visit to the cathedral, a building of excep- 
tional architectural interest, under the guidance of 
the Dean, forms the most important feature of this 
excursion, 

IVicfeen Fen and Upware — Members will travel 
from Cambridge to Upware in steam launches This 
excursion is likely to be of considerable interest tc 
geologists, entomologists, and botanists 

Hatfield and St Albans — A visit to Hatfleld House, 
by permission of the Marquis of Salisbury, visits to 
St Albans Abbey, the site of Verulam, the sites 
the battlefields of St Albans, and the orchid houses 
of Messrs Sanders, form the chief attractions, 

Lincoln — The exceptional architectural and archs- 
ological features of Lincoln seemed to the committee 
sufficient justification for arranging an excursion to 
this city, in ^fte of its distance from Cambridge The 
Mayor of Lincoln invites members to tea in the Castle 
grounds 

ATonifich.— The cathedral, the hospital of St Giles, 
And St. Andrew’s Hall are the most important build- 
ings (o be visited Hospitality is offered ^ the Mayor 
of Norwich, and by Mr, and Mrs. James Stuart. 

Sandringham, Lynn, and Castle Ruing. — ^This ex- 
cursion, which is likely to prove one of the most 
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popular, includes visits to the Lynn churches, the 
castle and church at Castle Rising, also the gimnds, 
kennels, stables, and dairy at Sandringham, Tea will 
be provided by invitation of H.M the King. 

Wisbech — The Lord Lieutenant of Cambridgeshire 
has kindly invited members of the association to visit 
the old-world town of Wisbech, and facilities will 
also be afforded for inspecting the woad works. 

The committee is greatly indebted to the authors 
the excursion guides for the full and interesting 
accounts which they have written of the places to 
visited 

On Saturday the master and fellows of Peterhouse 
invite 6cxj members of the association to an evening 
party at 9 p m 

On Sunday evening at S 30 pm, there will be a 
performance of unaccompanied sacred music by the 
combined choirs of King’s, Trinity, and St John's 
Colleges in the Chapel of King's College. 

On Monday, August 22, the Lord Lieutenant of 
Cambridgeshire and the Mayor will entertain the 
association at a garden party in the Botanic Garden 
at 4 p m On Tuesday afternoon Mrs. Sidgwick, 
principal of Newnham College, invites 500 members to 
a garden party in the college grounds The Ikrge 
room of the Cavendish Laboratory has been placed 
at the disposal of the committee for the exhibition of 
specimens For information as to exhibits, application 
should be made to Mr. P. V. Bevan, the Cavendish 
Laboratory 

Arrangements have been made for members to have 
exceptional facilities for visiting the Botanic Garden, 
University Laboratory, the Observatory, the Uni- 
versity Press, as well as college buildings and gardens 
Cambridge schools and the Addenbrooke’s Hospital 
may also be inspected at stated times, and visits have 
been arranged to several works in Cambridge, and to 
nursery gardens at Sawbndgeworth and Broxboume 

In a subsequent article some account will be given 
of the sectional proceedings, together with a list of 
some of the colonial and foreign guests. 

MODERN PRINTING PRESSES 
'^HE recent issue of M A. Ducrot's *' Presses 
^ modernes typographiques.” published by the 
house of Gauthier-Villars, Pans (7 f. 50 c ), provides 
an opportunity for a short account of modern printing 
presses The work is copiously illustrated, and de- 
scribes, from a mechanical point of view, every kind 
of machine, from the small but handy platen to the 
awe-inspiring rotary, whilst the intermediate classes 
of cylinder machines are represented by many varieties, 
both of the single and double kind 

The only English work of a similar nature, devoted 
exclusively Co machinery, is Wilson and Grey’s 
" Modern Printing Machinery,” published so far back 
as 1888, and therefore not up to date This is to be 
deplored considering the great advance made in that 
department of the printing craft 

Although artistic printing was not altogether an 
unknown quantity during the nineteenth century, 
much progress was made in a general way during- the 
latter part of that century, which also marked the intro- 
duction of machinery, but its general adoption was a 
matter of time Through William Morris's work at 
the Kelmscott Press, much impetus was given to what 
may be termed the decorative side of printing, but the 
invention of the many processes of repro£iction in 
connection with letterpress illustration, and the 
enormous development or such processes, have necessi- 
tated printing machinery of a different and much im- 
provea character in order to cope successfully with thA 
demand for graphic literature. 
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That American engineers have m recent years taken 
the initiative in this direction will be admittedi but it 
IS some consolation for English printers to observe that 
the home manufacturers are beginning to realise the 
situabon, and are endeavouring to make amends and 
thus regain their position in the field 

In looking abroad it is customary to associate 
Messrs, Hoe^ name with some of the best of American 
machinery j whilst for that of French origin the late 
M H Marinoni was looked upon as the best manu- 
facturer of machinery especially adapted for newspaper 
or magazine work. To specify other names in either 
country would require space, although in fairness to 
Germany it must be said that many really good 
machines of various kinds are now before the trade 
and at work in this country 

To the lay reader it may be explained that the 
various classes of machinery used for letterpress 
printing are divided under certain heads, and may be 
broadly grouped as follows — (i) rotary machines, (2) 
double cylinder perfecting machines , (3) single cylinder 
onc-feeder machines , (4) single cylinder two-feeder 
machines, and (5) platen machines 

Commencing with the rotary kind, as its name 
Implies, the action is that of continuous rotation whilst 
the machine is in motion. Although there are a few 
machines on the market with flat type beds that print 
from the red, this class of machine generally prints 
from a surface made from either stereotype or electro- 
type platp*i, and curved to the cylinder similar to the 
one which gives the impression — the paper as_ it is 
iin)^ound from the red passing between the printing 
-and impresision cylinders continuously whilst the 
machine is running 

TTie paper is m-ide to the required width and wound 
on reds , sometimes these webs contain paper two or 
three miles long, the length being regulated by the 
weight or thickness of the material Such machines 
are used mostly for newspaper work, or magazines of 
a non-illustrated character, where a large number of 
copies arc required, and each section or copy is cut 
and folded before it leaves the machine They are also 
made in duplicate, quadruple, or even larger sizes, so 
that the machine is self-contained, and ivill produce 
just as many duplicate copies as it is constructed for 

It IS true that illustrated work is now attempted on 
rotary machines, and whilst no doubt further improve- 
ments will be made m due course, the results are not 
altogether satisfactory so far, although illustrations 
in line are more successful than those produced by the 
half-tone process 

Perfecting machines have two cylinders, and 
are used mostly for newspaper or magazine work 
of shorter numbers, and occasionally for bookwork 
These print both sides of the paper, which is in single 
sheets, before it leaves the machine, but the double 
Impression is two distinct operations Although this 
class of machine has been used for a great number of 
years, it is not adapted for the best class of book- 
work owing to the difliculties of ink set-off These 
machines, and all other than the rotary kind, print 
from a flat printing surface. 

The single cylinder (one-feeder) U par excellence 
adapted for the best bookwork, whether illustrated or 
^ot Of this class there is a great variety, the 
English make being called the " Wharfedale, ” and 
built on the stop-cylinder principle, that is, the 
'Cylinder over which the sheets of paper are carried, 
and which gives the impression to the printed sheet 
as it revolves, is stopped or locked on the return travel 
of ihe machine, when it is automatically released and 
Involves again as the type carriage or bed travels for- 
ward once more 

Other single cylinder machines are those of the two- 

MO. 1812, VOL. 70] 


revolution kind, that is, the cylinder revolves con- 
tinuously in the same direction, once whilst the sheet 
is being impressed and again whilst the type bed is 
travelling back to its original position, thus making 
two revolutions for each copy printed This class of 
machine is well represented by the Miehle and 
Century, both of which are of American manufacture, 
and are admirably adapted for high-class illustrated 
work of the magazine order because the inking facili- 
ties are so well considered 

Another kind of single cylinder machine is the two- 
feeder, and it may be described as being somewhat 
similar to the ordinary Wharfcdale, but it has a 
longer travel for its type carnage, with an arrange- 
ment at both ends of the machine for inking and 
rolling the forme Unlike the stop-cylinder of a single 
feeder machine, which is stationary on the return 
travel, the impression cylinder of the two- feeder 
immediately reverses on the completion of the revolu- 
tion on the principle of the old tumbler " machine 
In doing this a fresh sheet is seized by a second set 
of grippers or fingers attached to the cylinder By 
this method a sheet is printed at each propulsion of the 
machine in either direction 
Those of the platen kind arc used for smaller ihork, 
mostly of a commercial character, and the action is 
somewhat similar to that of the old hand press, be- 
cause both type and paper are impressed on the flat 
They are made in many sizes, and some will print 
almost as large a sheet as the old hand press 
Although one operator only is required, he will, with 
the aid of power, produce at least three or four times 
ns much as two men at hand press with equally good 
results, provided the worker is a skilled hand 

Chas T Jacobi 


CANCER RESEARCH 

A S Dr Bashford remarks in his introductory note 
10 the report of the Cancer Research Fund,’ the 
solution of the problem of the cause of malignant 
disease in man is really the logical destination and 
centre towards which all channels of cancer research 
must converge, rather than the starting point thereof 
The zoological distribution of cancer has therefore 
formed one of the first lines of inquiry to be under- 
taken by the Cancer Research Fund, founded about 
two years ago, for investigating this dire disease By 
the willing cooperation of many workers, a most 
interesting scries of tumours has been obtained from 
the various domestic animals, from the mouse and 
hen, and from three species of fish, proving that 
malignant disease is not confined to man- The 
malignant growths of man seem to be incapable of 
transmission to animals, but a malignant new growth 
from one animal may occasionally be iransmilted to 
another individual of the same species This has been 
carried out by Jensen, of Copenhagen, and by Borrel, 
of Pans Through the kind collBboration of Prof 
Jensen, a specimen of epitheliomatous tumour of the 
mouse was obtained and successfully transplanted into 
mice, but not into other animals, thus confirming 
Jensen's results. 

The last half of the report contains an account of 
Dr Bashford and Mr Murray's investigations on the 
cytology of malignant growths, illustrated with a 
number of drawings The results obtained are 
practically the same as those of Prof Farmer, Mr 
Moore, and Mr Walker, already detailed in these 
columiis (Nature, voI Ixix. p. 319), viz that in the 
cancer process there is a transformation of the normal 

1 ''Sewiilie Raporti on eho Invoiilgnironfl of ihc Cucer Refaudi 
Fund No I The ZooIdkIgaI Ownbuildn, iho Llmiiatloin in ihi Traiu 
niid ihe CooipvAtlv* Hiiiological ntid Cyiolii|lc«] LharBGton 
of Mmliinut N«w OtowiIis.’ (Tnylor and Fruieiv i9''4 > 
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adult tUsues mto tnodified reproductive or gametoid 
tissue This, however, does ndt completely explain 
malignancy; there may possibly be in addition oon- 
jug'ation ot cells or of nuclei. Let ua hope that before 
lon^ Dr. Bashford and his colleaeuea may ^ive us 
further information on these and Other points so 
necessciry for the complete solution Of the cancer 
problem 

The reports of the cancer research laboratories of 
the Middlesex Hospital ' contain several papers which 
are, however, for the most part of purely medical 
interest^ e.g, cancer in certain organs, and various 
methods of treating the disease A report by Prof 
Karl Pearson on cancer statistics collected by Messrs 
Hillier and Tritsch is of considerable interest For 
this the histones of 3000 cases of cancer were care- 
fully analysed, and the results of Prof Pearson's 
mathematical analysis are — (i) as regards age in- 
cidence frequencies, that cancer is far more likely to 
occur in childhood in the male than in the female; 
(2) as regards a family history of cancer (that is, 
heredity in cancer), there seems to be a slight corre- 
lation between a case of cancer and a family history 
of canter, but this is so slight as to be within the 
probable error of random sampling; and (3) that there 
is little or no relation between the presence of cancer 
and a tubercular family history, but there is a relation 
between the presence of cancer and the presence ot 
tuberculosis 

1 ho first report of the Liverpool Cancer Research 
Fund ^ has also recently been issued ITiis fund has 
bien instituted by Mr Sutton Timmis, who has vested 
in two trusters a sum of 10,000/ , which is administered 
b) a committee empowered to spend 1000/ to 1500/ 
per annum until the fund is exhausted or the cause of 
tvincor discovered A cytolytic milk has been prepared 
by injecting a low wMth carcinomatous material, but 
the cases treated with it are not vet sufficiently 
numerous to allow nn expression of opinion as to its 
valiu Invrstigatiotis arc also being made into 
malignant growths of man and animals by Dr Albert 
Gninbaum, who has been appointed director of these 
researches 

Mr Cecil H Leaf in a booklet^ discusses the 
clinical causes and prevention of cancer of the breas^t 
with an analysis of 100 cases Of the ino cases, S4 
were married and ifi single, and the author thinks 
that very early marriages and errors in lactation may 
act as exciting causes In 35 of the cases there was 
a definite history of injury, and unsuitable corsets are 
suggested as taking sonic share in the production of 
mammary cancer Diet, e g excessive meat eating, 
use of alcohol, and of salt, could not, as has been 
suggested by some, be ascribed as a cause of the 
disease Finally, some suggestions are made with the 
view of prevention R T. Hewlett 

ELECTl^ICAL TRANSMISSION OF PICTURES 
AND SCRIPT * 

'I 'HE problem of distant electrical vision is One to 

* which much speculation and experimenting have 
been devoted Before this problem can be attempted 
with any hope of success, however, the preliminary 
one of the^ilectncal transmission of photographs over 
n distance has to be solved This problem, it may be 

’ “ AichlvM pf iha Mlddluea Hw^IbI Vol n Second Report ftom 
ihe Cnneer Reieuch Lnhantoriet ” £diied by AleJt G R roolerton, 
F H.C S (MeciniUu and Co , Ltd | 190^) 

* ‘ Piridi Anniul Report of ibe Liverpool Cnncer Rnenrcta (The Mrs 
Suiron Timniii Memorlu Fnnd), Albert S. Granbnura, M.D , Dlienar 
(Unlwniiy Preia oT Liverpool, 1904 ) 

* *'Th« Clinical Cm m of Cancer of ibe Brenut ud IM Prevnniioji.'' 
By Cecil H Leaf, MA., MB.FRCS, A^llrtui Surgeon to the Cnucer 
Hnipiiel. Pp 64 (AreMbdd Coiwtehle and Co , 1904 ) Price er, net 

* “ Elekiriscbc Femphoingniphie und Aebnlieheh'' By Dr Arthur 
Korn Pp 66 (Leiprg‘ S Hircel, iwm ) Price 1 nark 
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stated at once, has been mastered, and it is now 
possible to transmit photographs in this manner, and 
successful results have been obtained over telegraph 
and telephone lines 800 kilometres long. 

It does not need much consideration to see how 
important such a process would be for journalistic 
and police work if it could be industrially exploited^ 
and it were possible simply to hand a sketch or photo- 
graph m at the telegraph office and send the same as 
one now sends an ordinary telegram The evening 
papers would be able then to publish photographs 
taken at the seat of war in Korea on the same day. 
Unfortunately, with the apparatus at present to be 
had, the time taken to transmit a half-plate photo- 
graph is half an hour The cost of the use of a tele- 
graph line of any length for half an hour would be 
It is needless to point out, prohibitive The lessen- 
ing of the required time of transmission is, however, 
simply cl matter of further development, and no good 
reason can be seen why in a few years* time the process 
should not be an adjunct to every existing telegraph 
line 

The author of the present work has devoted con- 
siderable time to this subject, and his booklet consists 
of an exact description of the apparatus and processes 
he has W'orked out The author is to be commended 
on the very precise and careful way in which he has 
described every di tfiil, so that it would be possible for 
anybody, w'lth the help of this book, to reprodme, 
without any original work, the same results as he has 
obtained himself 

Ihe mi thod shortly consists of the following — A 
rav of light is made to pass systematii ally all over 
thi transparent film to be transmitted After passing 
through the film it impinges upon a selenium cell the 
resistance of which vanes proportionally to the 
amount of light which passes through the phota 
graph Thfse varying currents pass through the 
line and are received in a moving coil galvano- 
meter the pointer of which, in moving, inserts or takes 
out resistance in a high tension rircuit, according as 
the current flowing in the moving coil ihanges In 
the high tension circuit a small vacuum tube is con- 
nected, and it follows that the illumination of this 
tube IS proportional to the light passing through the 
plate at the transmitting end of the line This vacuum 
tube now passes over the sensitised photographic paper 
in synchronism with the ray of light over the trans- 
mitted plate, and thus a reproduction of the same is 
obtained The transmitted film and sensitised paper 
are each wrapped on a glass cylinder These cylinders 
are rotated oy motors, and synchronised once each 
revolution. Only one wire is needed for the trans- 
mission, with, of course, an earth return. 

In the case of the transmission of handw'ntmg and 
half-tone illustrations, the same are got up on metal 
foil with electrically non-conducting ink. A conduct- 
ing point then travels over the metallic foil, and closes 
and opens the sending circuit according as it is 
travelling on a marked or an unmarked place The 
receiver used by the author is a modification of that 
described above, the essential point being the use of 
the vacuum tube fed with the Tesla currents. The 
speed reached is i;oo written words pEt hour. For a 
half-tone illustration a strip f cm. wide and 10 cm. 
long can be sent in 100 seconds. 

It would seem that there is not very much practical 
value in the transmission of handwriting; the type 
printing telegraph of to-day fulfils all ordinary re- 
quirements, and it would he only very seldom thpt 
a transmission of handwriting would be required. It 
IS to be hoped, however, that this electrical *' distant 
photography ” will make rapid progress , 
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VOTES. 

We deeply regret to see the announrement that Dr Isaac 
Roberts, F R ^ , died at Crowborough on Sunday last 

The monument erected in the Place Breteuii. Paris, to 
Che memory of Pasteur, was unveiled on July 16 bv Presi- 
dent Lou bet The ceremony was attended by the members 
of the diplomatic body, by prominent men of si lence, and 
by representative Government officials Speeches eulogising 
the services rendered to science by Pasteur were delivered 
bv the French Minister of Public Instruction, the Prefeit 
of the Seine, and the president of the Pans Municipal 
Council Prof Herrera, of the ITniversity of Brussels, 
spoke in the name of the foreign subscribers i he monu- 
ment is the work of M Falgui^rp 

The Posliiiaster-General introduced into the House of 
Commons on Monday a Bill for the regulation of wireless 
telegraphy Ihe Bill makes no attempt to create i Stale 
monopoly in wireless telegraphy, but merely aims at regu- 
lating its use in the country in a way that shall prevent 
the undue clashing of conflicting interests The (lovern- 
ment hfib at present no jurisdiction over telegraphy unless 
both ends of the avsteiii are within the Ifniied Kingdom 
or within the three-mile nuritiine limit It is proposed to 
deal with the malter by' means of luenies It is obvious 
that the peculiar conditions under which wireless telegraphy 
IS worked, particularly the fact that neighbouring in- 
stallations cannot at present be operated without interfering 
with one another, make it very desirable that the Govern- 
ment should be able to exen ise a certain ainounl of authority 
in such questions, for example, as the selection of sites for 
transmitUng stations The great strategical value of 
wireless telegraphy to the Navy makes the matter of still 
more importance 

In connection with wireless telegraphy, we note that Mr 
Duddcll has recently been carrying out some experiments 
for the Post Office in Bushey Park wilh the new thermo- 
galvanometer which he exhibited al the recent Royal 
Society soiree This instrument is capable of directly 
measuring the current received by the aerial at the re- 
ceiving station, and thus affords a means of making scien- 
tific expcnnients on many of the problems lonnected with 
the subject which have long waited for a satisfactory 
elucidation 

Ihe weather report issued by the Meteorological Office 
for the week ending July 16 shows that from the beginning 
of the year the rainfall has equalled or exceeded the mean 
in all districts except the norih-east and east of England 
-and the midland counties, where it is still an inch below 
Che average In the north of Scotland the fall is 4^ inches 
Above the meant Ihe temperature for the week was above 
Che mean in all districts, amounting to 6“ in the midland 
counties, where the maxima reached 85" The same value 
was recorded in south and east England On Sunday fast 
Che maxima were still higher, reaching 91° in parts of 
Hertfordshire Thunderstorms have occurred in many 
places. 

The Bombay branch of the Royal Asiatic Society will 
celebrate its centenary on January 17, 1905 

The International Botanical Congress will meet in Vienna 
in 1905 from June u to June 18 

Tim deaths are announced of Prof Albert Rdliet, of 
Geneva, of Prof V Mnrz, formerly of Zurich, and of Prof 
Karl Bopp, formerly of Stuttgart 
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The death is announced of Prof F Knapp at the age of 
ninety-one Prof Knapp was for many years professor of 
applied chemistry in the Chemical Institute at Brunswick 
He was u former student and son-in-law of Liebig 

Sii,NOR P1EIK0 BlASfHNA has been elected president and 
Signor branceMO d'Ovidio viie-president of the Reale 
Accademia dei Lincei, of Rome, Prof (jiuseppe (labrielli 
has been appointed librarian 

Dh E Rure, of Marburg, and Dr F Dolezalck of 
Berlin, have been raised to the rank of professors , Prof F 
Schilling, of Gollingen has been appointed at the terhnual 
s of Danzig, and Prof von Margold, of Aachen, hah 
alvu bien appointed there, both ns professors of mathe- 
matics 

The specimens and other material lollccted by the Scottish 
Antarctic Expedition have arrived at the headquarters of 
the expedition in Edinburgh ihe Scotia, with the members 
fif the expedition on board, is expected to reach the ( Ivde 
tn-day 

Provisional arrangements hive been made bi (he 
American Society of Civil Engineers and Ihe Canadian 
Society of Civil Engineers for the forthcoming visit 
of members of the Institution of Civil Engineers In 
the United States and Crinada Broadly, the visit will 
commence with a week spent in New York and the neigh- 
bourhood Thence, a journey Will be made to Montreal bv 
a special tram placed at the disposal of the partv A week 
Will be spent in Canada, for which similar special travelling 
facilities will be provided , and this part of the tour will 
be concluded at Chicago, whence the party will proceed 
(again by special train) to Sr Louis, which is expected to 
be reached on September 30 The party will leave Liverpool 
by the Cunard ss Etruria on September 3, and may expcH't 
to reach New York on September 10 

The following is an abridged summary of the prizes 
offered by the Belgian Academy for 1904 and 1905 — I* or 
1904, in mathematics and physics, critical phenomena in 
physics, viscosity of liquids, study of n-lmear forms where 
thermal conductivity of liquids and solutions, each 
a prize of 600 francs , unipolar induction of Weber, &00 
fiancs In natural scienies, the Cambrian rocks of Stavelot 
(Belgium), Soo francs , modifications produced in minerals 
bv pressure, 600 francs , development of Amphioxus (see 
BullcUtf, 1904, No 4, for cormted annoumement), 1000 
francs, effects of osnioliL pressure in animal life, and 
Devonian flora of Belgium, each boo frimes , hetercccism 
of parasitic fungi, Hoo francs, and physiological action of 
histones, 1000 francs \ll memoirs to be wniten in French 
or Flemish, and sent in before August i, 1904 For 1905, 
111 mathematiis and phvsics, LombinationN of halogens, 
Jooo francs , physical phenomena accompanying mutual 
dissociation of liquids, Hoo francs , linear complexes of the 
third order, 600 francs, principal terms m the periodic 
deviations of the vertiial 600 francs In natural science 
for the same year, effect of albuminoids in nutrition, repro- 
duction of Dicyemidre, formations intermediate between 
the Bruxeliian and 1 ongnan in Brabant, giological age 
of certain Oligocene deposits in Belgium, sexuality of the 
individuals resulting from division of a single ovum in 
certain dioecious plants, prizes, looci franis for each of 
these five subjeits, siluates of Belgian rocks, &c , 
800 francs In addition to these ordinary prizes the 
academy will award ihe following — June yo, 1905, a 
Charles Lemaire prize relating fto public works, June 30, 
1904, a Louis MeUena prize for applied chemistry or 
physus, December 31, 1904 a Charles Lagrange prize for 
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terrestrial physics, on May 1, 1906, a Selys Longchamps 
prize for researches on the Belgian fauna , on December 3/, 
1904, a Th^ophile Gluge prize for physiology , and in 1906 
a Fran9ois Deruyts prize for higher synthetic or analytic 
geometry, 

Mr Balfour presided on July 14 at the annual dinner 
of the Royal Economic Society, of which he is vice-president 
In proposing the toast *' The Royal Economic Society," he 
said in the course of his remarks " If a man of science 
once lets the public think that he is speaking not m the 
interests of his science, but in the interests of his party, if 
he once allows the view to get abroad that his expression 
of opinion may have its origin in his scientific views, but 
has a double parentage, and that the scientific views are 
in some sense moulded in conformity with our political 
differences, his whole authority from that moment will 
absolutely vanish So far as political economy is a science 
at all — and I am the last person to deny it that proud title 
to distinction — it must be absolutely international in its 
character People talk of an English, a German, a French, 
or an American school of political economy In so far as 
they talk in that way they show conclusively that political 
economy to that extent has not yet thoroughly earned its 
title to a position among the sciences There is no such 
thing as English physics as distinguished from German 
physics, or German mathematics as distinguished from 
French mathematics. 1 do not say there may not be certain 
schools having the impress of great teachers belonging to 
one or the other nationality, but qua science and as a science 
political economy must be, and is, and will be, absolutely 
international in its character Let everybody who has the 
chance, not only treat economic problems m a strictly 
objective spirit, but let him make it clear that that is the 
spirit in which he is trying to treat them Thus and thus 
only will the student and the investigator obtain that 
authority Over the changing fories of ordinary public opinion 
which It should be the proudest boast of men of science to 
obtain, which if they truly pursue science in a scientific 
spirit they have always obtained in the past, and I 
cannot doubt for a moment they will always obtain in the 
future " 

The second part of vol v of Antiotaliones Zoologtcae 
Japonenses contains the description of a new deep-sea 
polychate annelid by Prof A Isuka, additional notes on 
Japanese cicadas by Prof S Matsumura, and the first part 
of a biological and geological essay on the island of 
Hokkaido by Mr E Klocke 

In reply to a question of Mr Morrell, not answered orally 
in the House of Commons, Sir W Anson stated that the 
Board of Education is aware that those interested jji 
agricultural investigation recognise the value of the drift 
mops prepared by the Geological Survey as a basis for soil 
maps Superficial deposits are being mapped m all districts 
where work Is going on in connection with the survey 
'ihlrty-Ave 6-inch maps of North Staffordshire have been 
published with drift, and others of South Wales and of the 
area around Leicester are in course of preparation for publl> 
cation The board does not contemplate the publication of 
drift maps on the 6-lnch scale for the entire country, but 
manuscript maps of any part surveyed on this scale may be 
obtained at the cost of copying, and whatever informatioA 
with reference to superfidal deposits the officers of the 
survey have Uiown upon their field maps of other parts of 
the United Kingdom Is available for reference at the offices 
of the Geological Survey. 
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In La Nature of July g, M J R Plumandon, of the Puy 
de DAme Observatory, contributed an interesting article on 
the dryness of the air " Relative humidity." or the per- 
centage of saturation of the air with aqueous vapour, plays 
a more important pan in meteorology than " absolute 
humidity " , its variations produce or dissipate clouds, and 
give rise to fine or wet weather, it is always irregularly 
disseminated in the atmosphere, its diurnal variation follow- 
ing inversely the range of temperature, and its annuaf 
variation generallv exhibits a maximum in winter and a 
minimum in summer But almost everywhere it exhibits 
another minimum in spring-time which frequently exceeds 
that of summer The minima, or in other words the 
periods of dryness of the air, present the greatest interest, 
owing to their irregularity bolh as regards date and 
intensity M Plumandon shows by means of very clear 
diagrams that the annual minimum is more marked, and 
occurs at varying periods, according to the greater altitude 
of the station Near Pans, at a height of ^o metres, il 
always occurs in spring, while on the summit of the Pic 
du Midi (2B59 niftres) it occurs at all seasons At Toulouse 
(194 metres) the greatest dryness of the air occurs nearly 
always in summer, but sometimes also in spring. At 
Clermont-Ferrand (338 metres) it occurred in spring in 
twenty-one years out of twenty-five, and at the summit of 
the Eiffel Tower (also 338 metres) it occurred in March or 
April in seven years out of eleven On the Puy de Ddme 
(1467 metres) it took place in twenty-one years out of twenty- 
two during the cold season, between September 20 and 
March i The diagrams also show the intensity of the* 
minima in the various months 

M PoTiER has presented a large and valuable tollection 
of pamphlets and works on physics to the French Physical 
Society for distribution among any members of the society 
who are interested in the particular branches of which they 
treat 

In several recent numbers both in this and last year's- 
volumes of the Bullehn mternaUonal of the Cracow 
Academy, Prof Ladislaus Natanson discusses the pheno- 
menon of accidental double refraction in liquids and its 
connection with the theory of relaxation The author 
further criticises papers by M St Zsremba, who also 
contributes a number of writings on the same subject to 
the same journal. 

In the June number of the Journal of the Royal Micro- 
scopical Society, Mr Keith Lucas describes a microscope 
in which the usual planed sides of the body-tube and limb 
are replaced by geometric slides The instrument thus 
involves an adaptation to biological and other microscopes 
of a device the use of which has hitherto been generally 
restricted to measuring microspopes 

Frovi Messrs Ulrico Hoepll, of Milan, we have received 
the latest issue of their " Biblioteca scientifico-politecnica,"' 
a catalogue extending to more* than three hundred pages, 
and comprising scientific and technical works and periodicals 
published both In Italy and iit other countnes, up to the 
end of 1903. In all cases where foreign works have been 
translated into Italian the translation is mentioned in thie 
catalogue. 

A SECOND and enlarged edition has been Issued of Prof 
Augusto Righi's small book on " La moderna teona dei 
fenomenl fisici," in which the author describes modern 
views on radio-activity, ions, and electrons The book 
forms the third of a senes published by Nicola Zanlchellf* 
of Bologna, under the title ‘‘Attuallth scientifiche " Jl 
extends over 165 pages, and contains a fairly complete 
bibliography of the subject 
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In a paper on " Edge Corrections m Condensers," com- 
municated to the Proceedings of the Amencan Academy of 
Arts and Sciences, Mr J, G Coffin works out a number 
of electros tat leal problems in two dimensions by the con- 
formal transformation of Schwarz and Christoffel. The 
problems here considered include as particular cases many 
of the cases solved in Prof. J J Thomson's book, and 
they have application to condensers, such as one formed of 
two silvered glass plates, the capacities of which have not 
previously been determined 

In his presidential address to a Joint meeting of the 
American Physical and Mathematical Societies, delivered 
In February last, Mr Arthur G Webster chose as his 
subject " Some Practical Aspects of the Relations between 
Physics and Mathematics " The address has been reprinted 
in the Physical Review for April, and deals with the work 
of the late Prof. Willard Gibbs, the endowment of research, 
and the relative parts played by mathematical and physical 
teaching and general culture in the education of the 
physicist in schools and colleges. 

Some interesting properties relating to the polarisation 
of electrodes are described by M. E Rothd in the Bulletin 
of the French Physical Society, No 214 In particular the 
author obtained a deposit of hydrogen on a platinum wire 
with a single Daniell cell when the anode was a large 
lamina, althougli i 7 volts would be required to decompose 
water in ordinary circumstances This deposit ceased 
when the anode became polarised by the absorption of 
oxygen It thus appears that gas may be deposited on a 
single electrode when the electromotive force is just sufficient 
to overcome the counter-electromotive force of that electrode 
alone 

An account of the department of international research 
in terrestrial magnetism of the Carnegie Institution is 
given in Terrestrial Magnetism and Atmospheric £Zec- 
fricity, IX , I The object of the department will be to 
investigate such problems of world-wide interest as relate 
to the magnetic and electric conditions of the earth and its 
atmosphere, not specifically the subject of inquiry of any 
one country but of international concern and benefit 
Among The problems suggested are a magnetic survey of 
Ocean areas and unexplored regions, international observ- 
ations of the variations, including the establishment of 
-secular variation or repeat stations throughout the globe, 
observations in ocean depths and atmospheric regions (for 
'Which the first step consists in devising suitable instru- 
ments), and other problems 

At the recent show of the Royal Agricultural Society, the 
oew Just-Hat maker process for drying milk was exhibited 
The milk is fed continuously on two cylinders, one-eighth 
of an inch apart, and revolving inversely These are 
heated %y eoperkeated steam within, and have a surface 
temperature of iio” C. The milk passing between the 
revolving cylinders forms a thin layer on each, becomes 
evaporated to dryness, and Is stripped off as a thin sheet 
■of milk solids, all within a single revolution. The thin 
sheets are reduced by slaving to a powder, which can be 
compressed Into tablets. Mixed with warm water the 
powder Immediately forms a liquid having all the properties 
of boiled milk The advantage to traveHers of having milk 
in a concentrated form— the powder contains only 6 per 
cent, of moisture— IS obvious. Moreover, thei^y milk 
•■s It leaves ttie machine Is completely iterills^. With 
rennet or acid we find 4h4t the mbeture of dried milk and 
water curdles, but the curd la not coherent, a property 
which may add to its digestibility but destroys Its value for 
^riaJji culinary purpoeas. Owing to Its cooked Uste, the 
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new product can never replace fresh milk, so that its intro- 
duction is no menace to the British milk industry , on the 
contrary, farmers should benefit if the milk supply associ- 
ations they deal with possess this apparatus for drying any 
surplus over the daily requirements The public will find 
that discrimination is necessary in the purchase of the dried 
milk, as It can be made from either whole or separated 
milk 

We have received a copy of the fifth annual report of 
the Plymouth Municipal Museum and Art Gallery, in which 
an unusually large number of presentations to Chat insti- 
tution are recorded. 

In the July issue of Bird Notes and News the Society 
for the Protection of Birds directs attention Co the extent 
of the trade in cage-birds, and the evils attendant on the 
capture and maintenance in captivity of such birds The 
subject IS emphasised in the case of the linnet by a special 
leaflet, " A Linnet for Sixpence," in the course of which 
it IS stated that sixty per cent of these birds perish during 
the first week of captivity, in addition to others killed in 
capture and the number of hens wantonly destroyed by 
iheir captors The practice of selling in London rock- 
linnets in paper-bags for sixpence is specially deprecated 

The Popular Science Monthly for July cdntains an illus- 
trated account by Prof Bashford Dean of Che zoologital 
station at Misaki, Japan The station, which was removed 
to Misaki in 1S97, now contains two buildings with con- 
venient workrooms, for which Actings and books are 
periodically sent from Tokyo in accordance with the needs 
of Investigators The great feature of the station is the 
crew of fisherman, who are accustomed Co carry on their 
trade in deep water, with lines which may be as much as 
a mile in length, and often bring up rarities The shallow 
water of the bay yields numerous Interesting types — among 
others a giant Balanoglossus — while from deep water 
further out are obtained the remarkable shark Mitsunkina, 
perhaps identical with the Cretaceous Scapanorhynchus, the 
frilled shark (Chlamjdoselachus), and one of the Port 
Jackson sharks, in addition to numerous interesting inverte- 
brates, such as swarms of glass-sponges and specimens of 
the stalked crinoid Metaennus 

In No 10 of vol 11 of the Circulars and Agricultural 
Journal of the Royal Botanic Gardens, Ceylon, Che director, 
Mr J. C, Willis, gives an account of the history of the 
institution ; originally simply a botanic garden at Pera- 
deniya, Ic has gradually developed into one of Che greataaC 
botanical and agricultural establishments In the tropics, 
comprising six botanic gardens with a cultivated area of 
356 acres in different climates and elevations, three experi- 
ment stations of a total cultivated area of 360 acres, and 
forest reserves for scienCiAc purposes of S50 acres There 
is a European staff of nine, including Four boCamsts, an 
entomologist, and a chemist, and well equipped laboratories, 
library, museum, and herbarium, all open freely Co workers 
from abroad No less than twenty-two icientiAc men have 
visited Peradeniya for purposes of original research during 
the last Seven years, and the institution now publishes a 
botanical journal devoted to pure research 

" Tub Fungous Diseases of Fruits in Michigan " forms 
the title of a special B^lleUn prepared by Mr Longyear and 
issued by Che Michigan State Agricultural College The 
author has brought into a small compass the diagnoses of 
fungal pests which attack common fruit trees and plants, 
Cogetlwr with hints as to preventive or remedial treatment 

Seeing that no comprehensive account of the flora of 
Norfolk Island has been published since Endlicher/s " Pro- 
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dromuB Plorx Norfolkicx," which came out in 1833, the 
contribution to this subject presented by Mr J H Maiden 
to the Linnean Society of New South Waleii last year Is 
eminently useful The paper bef^ins with a critical enumer- 
ation of the flowering plants and cryptogams, in which 
the author deals with a number of synonyms and doubtful 
references, bei^idcs adding '•everal new records for the i>iland 
A somewhat novel fealure for a flora is a separate list of 
plants of ernnomic and horticultural value The author 
reserves for a second part his observations as to ongm and 
distribution 

SoMF interebting- ecological observations of certain swamp 
areas in Michigan and Arkansas counties, USA, are re- 
corded by Dr S M Coulter in the fifteenth annual report 
of the Missouri Uotanical Garden On the island of North 
Maniton, in Lake Michigan^ a small lake, having no out- 
let, is being filled up by the encroaihing vegi tatiun 'The 
pioneer plantii are ihe peat-mosses, followed by cranberry 
and leather leaf, CaTTandra calyculala , tamarack, Lorir 
Imerirana, and blaik spruce crowd on the shrubs, and us 
the ground gets drier deciduous trees obtain a foothold 
In the swamp region of the St Trane is River two character- 
istic trees are found, the tupelo gum, Nvssa umflara, dis- 
tinguished by having a continuallv increasing dome-shaped 
base, and the bald cypress, Taxodititn disUchum which 
devf lops a conical butt and peculiar " knees " 

Dr N Zaroiinv has leturned from his last journey to 
Persia, and has brought back rah ornithologica) collec- 
tions 

We learn from the Bulletm of the Russian Society of j 
Naturalists of St Petersburg that the biological station < 
which has been established near Alexandrovsk, on the ‘ 



Ffc I —The biolagical itatlon aa rhe Norman coeat of the Kolapeninsnlap 
North Ruuu View Trom che north weu at low water The pump- 
ing nuchmeiy and a covered lea-waler basin are shown on the Un 


Norman coast of the Kola peninsula, is now in working j 
order It is provided with all the necessary apparatus for 
pumping sea-water to a basin and an aquarium, as well as 
with a special Bailing boat and all apparatus required for 
Ashing and dragging During last summer the exploration 
of the bay and Its nearest surroundings proved that both 
yield nch material for research The sea-bottom opposite 1 
the Dog’s Cape of Catherine Island is covered with Litho- ' 
thamnium, upon which there are many annelids (Nereis 
pelagicas Glycera cap%tata, Ac ), numerous worms, the 
Cucumafta /rondosa and C calcigera, Piolus phantapus, 
many Ophlurkic, Plananx, Nemertins, a variety of 
crustaceani and molluscs, two Actinlm, one of which is the 
AcUnoloha dianthus, Ihe deep-water mediusa, P§ctyllts archca, 
and muy other foniia of life Altogether it appears that 
vlthm a distance of less than one and a half milea from 
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the station there is already a deep-water fauna which Uvea 
at the comparatively small depth of from 30 to 70 fathoms 

Tt has been generally considered that the naphtha wells 
of the Kuban province of north-western Caucasus take their 
origin in the Sarmatic and Mediterranean layers of the 
1 ertiary deposits of that region The mining engineer, 
\\ I Wind, brings fonvnrd (in the Bulletm of Ihe St 
Petersburg Socipt\ of Naturalists, 1904, No 4) some data 
tending to prove that naphtha in Kuban originates also 
in deeper lying Tertiary strata which consist of a dark, 
almost black clay, containing enormous quantities of re- 
mains of Ashes (chiefly Meletta), as well as thin layers of 
carbonised plants 

A NEW inHlahnent of “ Flora Caurasica cntica, ’* by N 
KurneUnfl', N Busch, and A homin (fascicules 3 to b), 
appears jn the }f€t 9 iOirs (Ifudy) of the St Petersburg 
SoLietv of Naturalists, vol xykii , part in A special fasci- 
cule of the same volume is de\oted to the memory of A 
Bekeloff, and contains the following works — “ The Influ- 
ence of ihe ("oncenlrotion of Solutions on Respiration 
and Exchange in Plants," by V Palladin and Mnie A 
Komleva, "The Influence of Wuunds on the Formation of 
Tnassimilable Albumens and Niiclen-pioleids in Plants," by 
1 Kovshoff , " J he Vegetation of the Povycnets District of 
Olonets," by E Ispolatofl, "On the Vegetation Covering 
the Sands in Tiiurida," by ihe same author, "The 
Influence of Exterior Conditions on the Division of Nuclei 
in the Roots of 1 ifi« /aba/' by V Sablin , and " On the 
Influence of Saccharose on the Respiration of Seeds,” by 
S VVoicehowski 

A NRW edition of Dr H R Mi UN " Elementarv Class- 
book of General (leography " has been published by Messrs 
Macmillan and Co , Ltd The book, which first appeared 
in 1889, was largfly re-wntten in igcx), and ha^ again been 
thoroughly revised Recent political changes and rolonia! 
developments have been noted, and all slalistics have been 
brought up to date by reference to the returns 0/ the 
censuses of 1900 and 1901, and to recent official publications 

A stLSCTlON of the brilliant lectures and essavs of the late 
Prof W K Clifford, together with a biographical sketch 
of the author, has been published by Messrs Macmillan 
and Co , Ltd , in their sixpenny series In their cheap 
form these essays and addresses should be widely read, and 
there 19 every reason to hope that Clifford's influence will 
be increased greatly by the publication of his teachings at 
this small cost 

We have received from Messrs John J Griffin and Sons, 
Ltd , a copy of u new issue of their illustrated catalogue 
dealing with apparatus for the study of magnetism ard 
electricity Among other novelties, particulars of which 
are given in the catalogue, we notice moving coil volt- 
meters and ammeters which can be obtained at a reason- 
able price, and apparatus for showing Prof Elihu 
Thomson’s experiments on the electromagnetic repulsion 
between an alternating electro-magnet and a conducting 
ring. The convenient arrangement of the catalogue and 
the large number of illustrations it contains should render 
the publication of real service 

A NINTH edition of the late Prof Babington's " Manual 
of British Botany " has been published by Messrs Gurney 
and Jackson The book has been enlarged from the 
author's manuscripts and other sources The work of edit- 
ing the new edition has been done by Messrs Henry and 
James Groves, Species, varieties, additional characters 
and remarks which have been Inserted by the editors are 
printed in amaller type,, and where intro^ced in the text 
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are enclosed in square brackets A fresh account of the 
^enua Hieracium has been drawn up by Miss R F 
Thompson and included In the book. A conspectus of the 
groups and species from tl^e *' Handbook of British Rubi," 
by the Rev W Moyle Rogers, has, by permission, been 
added as an appendii 

Since its publication in 1^94, Preston's " Theory of 
Heat " hai been regarded as a standard work on the subject 
Teachers and students will welcome the new edition which 
has just been published by Messrs Macmillan and Co , 
Ltd The revision, necessary in view of the recent progress 
made m this branch of physics, has been done by Mr J 
Rogerson Cotter, of the University of Dublin Among the 
changes in the new edition may be mentioned the trans- 
ference of the section on the dynamical equivalent of heat 
from chapter viii, to chapter iv , a few unimportant 
omissions, and the addition of some hundred pages of new 
matter The additions have been enclosed in brackets Mr 
Cotter has succeeded in bringing the book well up to date, 
and in this way has ensured a continued popularity for an 
excellent treatise 

An interesting and simple mechanical mode] devised for 
the purpose of illustrating to students the gas laws and 
(he nature of Carnot’s cycle is described by Dr F fi 
Kenrlck in the May number of the Journal of Physical 
Chsmistry 

We have received a copy of the ChemikaUen-Zeiiung, a 
new journal to be published fortnightly under the editorship 
of Dr R Pauli, Berlin The journal will be devoted to 
matters relating to the manufacture and application of 
chemical substances in the industries Onj of the chief 
objects of the promoters is to produce by means of the 
fortnightly publication a work of encyclopaedic charactei 
dealing with this aspect of technical chemistry. 

We have received voL i , No 1, of the Memo%rs of the 
College of Science and Engineering, Kyoto Imperial Uni- 
versity, a publication containing original papers by mem- 
bers of the university. Among other papers worthy of 
notice are " Synthesis of Indigo and Its Methyl Deriva- 
tives." by M- Kuhara and M Chlkashigl, and " Defects of 
Uncarburetted Water Gas as Fuel for Laboratorv Use," by 
M Chlkashigl and H Matsumoto 

In the Physikalischc Zeitschrift (No. la, 1904), Me^^^s 
Elster and Geitel describe a new form of electroscopic 
apparatus for the Investigotion of feebly radio-active bodies 
With this a large number of different kinds of earths, 
minerals, lavas, and water deposits has been examined 
The activity of the sedimentary deposits from the hot 
springs at Baden-Baden is remarkably high, the sludgr 
deposited at the source having approximately the same 
activity as uranyl potassium sulphate As the distance of 
the deposited matter from the source increases, its activity 
falls off rapidly 

Some recent experiments by M Henrlet communicated m 
the Comptes rendus (vol cxxxvlli p isya, 1904) show that 
formaldehyde is present in consIderabJe quantity in the atmo- 
sphere. The method of estimation consiata in aspirating 
the air through a tube containing red oxide of mercury 
heated Co 350^ In which the formaldehyde Ja oxidised to 
carbonic add, which la then, absorbed in potash bulbs. The 
carbonic ^ci4 already present in the original air has to be 
subtracted from the amount thus found, and the difference 
corraaponda to fonnaldehyde. In 100 cubic ^ pietres of 
normal air Inrmaldehyda jj present to dw extent of a-0 
grama. 

In view of Ifaa high atomic weight of radln and tta, 
nmarkaUe ionlalag properties of (he salte^ it would nor 
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have been surprising if the electrolytic properties of radlupi 
bromide had been altogether abnormal That this is not 
the case la clearly shown by the recent measurements of 
Kohlrausch and Henning, published in the Verhandlung of 
the German Physical Society (vol v. pp^ I44~6| March 15). 
The electrical conductivity is perfectly normal over the range 
fiom N/ao to N/ij.ooo, and closely resembles that of the 
corresponding banum The molecular conductivity 

rises from lou o to 123 6 over this range of dilution, and the 
limiting value is given as 13^ The mobility of the radium 
ion IS therefore 57 as tninpared with 56 for barium, and 53 
for strontium and caUium ft is of interest to note that 
Runge and Precht's value lor the atomic weight would 
give an altogether abnormal value, by, for the ionic mobility 

We find in the Bulletin of the Society of Naturalists of 
St Petersburg (1904, No 3) an interesting paper, by N 
Karakash, based on a recent journey of A Zhuravskiy and 
on previous exploration, giving fiome idea about the 
little known eastern portion of the tundras of Arkhangelsk, 
which 15 known as the Rolshezemelsk tundra, and lies 
between the Petihora and the northern Urals and the 
Pai-hoi Range This portion of the tundra has not the 
flat and marshy character which it has in the west, but It 
IS covered with mounds, hills, and narrow low ridges of 
Boulder-clay, reaching a height of 100 and occasionally 
200 feet, and a length of from is to 20 mileh 
Between these mounds and hills are found countless lakes, 
marshes, and spaces which can be described as true patches 
of the tundra All thehe hills are undoubtedly of morainic 
origin, the Boulder-clay having only been washed by water 
on Its surface and covered here and there with sand 
As to the boulders, they consist of granites, porphyntes, 
gneisses, and various melamorphic slates, as also of lime- 
stones and sandstones 1 he latter contain Devonian, Car- 
boniferous, and C arbo-Permian fossils, such as are well 
known from ihe western slopes of the Urals, as also Permian 
and Jurassic fossils, such as are known further south in the 
basin of the Petchora 1 races of a post-Glacial sea have 
only been found near the shores, but it is known from the 
previous researches of Barbot-de-Marny, Tchernysheff and 
others that large spaces of north-eastern Russia, up to a 
level of about lao metres, were covered by the sea during 
the post-Glacial period 


OVR ASTRONOMICAL COLUMN 

Radial Velolitv ot riiE Orion Nehui-a — From the 
measurement of 4 senes of spectrograms of the three 
brighter stars in the trapezium of Orion, Messrs, rrost and 
Adams have determined the radial velocity of those parts of 
the nebula located by thp-.e stars Seven plates of the star 
Orionis (October, 1903, to hebruary. 1904) gave a mean 
velocity for the nebula of +193 ***" • three plates 

(December. 1903, January and February, 1904) of the star 
Bond 640 gave 18 o km , and one plate (March 8, 1903) of 
the Bohd star 619 gave +14 **"1 The general mean was 
+ 185 km,, which 18 slightly higher than the values 
obtained by previous observers, eg +17 7 “O’ obtained by 
Keeler in 1890H51. Surprise is expressed as to the low value 
determined for the last named star, as the plate measured 
was an exceptionally good one, but Che observers hesitate 
to draw conclusions from the results obtained from one 

^'*rhe radial velocities of the stars themselves were also 
determined from the dark-line spectra on the same plates, 
and the provisional values are given for the two Bond stars 
Regarding the peculiarities of the spectrum and the 
binatv character of the star will necessitate (he study of a 
much greater number of plates before defiiiite value* can 
be obtained. For Bond 640 a mean value of +*0 km. was 
de(«'mln^, whilst for Bond 619 a value of +48 km , 
strikingly greater than that of the nebula, was obtained. 

liie same observers also publish the results of similar 
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obierVBtloni of four Btars of the Orion type (9 Camelopardl, 
IT Cancrl, /a 5 a|^ittarii, and A' Lyrz) which have variable 
radial velocities (i 4 sfro^hyjicaI Journal, No. 5, vol. xix ) 

Maib and Shape of Jupiter —At the June meeting- of 
the Royal Aatronomical Society, Mr. Bryan Cookson read 
a paper ^ving the reiuItB of a lerieB of heliometer observ- 
ations of Jupiter's satellites made by him at the Cape 
Observatory during 1901-2 

Within two months 0/ the opposition of the planet he 
made 783 observations of the satellites in distance and 
pOBition angle The values obtained for the mass were 

1 1047691009 and 1 1047661006 

during 1901 and 1902 respectively These agree very well 
inter re, but differ considerably from Prof Newcomb's 
adopted value of 1 1047 35, a difference which haa yet to 

be explained or eliminated 

The value for the compression-constant of the planet was 
also different from the adopted value, being 11 per cent, 
greater As determined in the paper, the ellipticity is 
1 15 B, but direct measurements of the equatorial and polar 

diameters gave i 165 Part of this difference may be 
real, but part may be due to the difficulty experienced in 
measuring the planet's diameter {Observatory^ No 346) 

“ Reversals " in Sun-spot Spectra — In a paper appear- 
ing m No 5, vol XIX . of the Asirophysical Journal, Mr. 
\v M Mitchell, of the Princeton (N J ) Observatory, pub- 
lishes the results of four sets of observations, made during 
March and April with a Rowland grating spectroscope 
(ao,ooo lines) attached to the 23-inch refractor of the Halsted 
Observatory, of the lines reversed in sun-spot spectra in the 
region X 6770 to X 4915 The number of lines more or less 
affected in this region was more than 270, and Mr Mitchell 
gives a table containing about 70 lines which were found 
reversed, and 6 lines which were thinned In the region 
C-D about 35 per cent of the lines affected were seen 
reversed, whilst for a further 5 per cent the appearance 
of reversal was too uncertain to give definite results The 
C line was observed partially reversed on April 8, but the 
6, E, and D groups were never affected D- was not seen 
at all 

Escape ok Gases from the Earth's Atmosphere — In a 
communication 10 the Philosophical Magaeme (June, 1904) 
Dr. Johnstone Stgney directs attention to a recent letter 
from Mr S R Cook, published in Nature (March 24), on 
the " Escape of Gases from Atmospheres." After stating 
that he arrived at the same conclusion as Mr. Cook, by the 
^ame methods, thirty or forty years ago. and has since had 
to abandon that concluBion, Dr Stonev shows that the flow 
of helium from springs into the earth's atmosphere is from 
3000 to 6000 times more than can be accounted for by the 
minute quantity dissolved by the rain in falling, yet the 
relative quantity of helium in the atmosphere apparently 
remains constant Therefore, he says, helium is escaping 
from the atmosphere, the rate of escape being equal to that 
of the influx Further, Dr Stoney also shows that 
theoretically the conditions under which the flights of 
gaseous molecules take place in the upper atmosphere 
sufficiently explain the outflow, as it would only be necessary 
for the chance of escape for each molecule to occur once 
in several days In order to account for the amount received 
by the atmosphere from the earth. 

Forthcoming Return of Encke's Comet ^In No 6, 
vol i , of Knoviledgo and /lluftrafsd SeienUfie News, Mr 
Denning publishea a few notes in reference to the return 
of Encke's comet during the coming autumn Due at 
parihelion on January 4, It should be observable in large 
lelesoopes about August or September, and will be nearest 
the earth, at a distance of about 35,000,000 miles, in the 
third week In November. On October 4 it will uiparently 
be about half-way between jB Andromeda and a Trianguif, 
ihence, travelling wcatward, it will arnve at about 5** N.E 
of $ Pegaai on November i 

The' present period, according to Prof Seagrave, la about 
iso6d. a»a5h.f and during the coming apparition the 
favourable conditions 'of 1B05, 1838, and 1871 (period 33 
years) X should be repeated. It is possible that early in 
December, when eloee to Altair, the comet may be viiibic 
lailhe naked eye.. 
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THE UPPER CHALK OF ENGLAND AND 
i ITS ZONES. 


have received two important contributions to our 
j knowledge of the Upper Chalk in this country Thw 

.one on " The Upper Chalk of England ” is the third and 
concluding volume of Mr J ukes-Browne's memoir on thn 
Cretaceous rocks of Britain, issued by the Geological 
Survey (price loj ) It Is a goodly volume of 566 pages. In 
which the stratigraphicdl features of the Upper Chalk and 
the fossils of the successive zones are very fully dealt with 
As in previous volumes, Mr William Hill has contributed 
particulars of Che microscopic structure of the Chalk The 
ample topographical and palsontological descriptlonB of the 
Chalk will enable the student readily to ascertain what is 
known, and the author has been fortunate in being able 
to embody the results of a great part of the recent work 
accomplished by Dr Rowe In one chapter he discussea 
the bathymetrical conditions during the formation of the 
Upper Chalk, pointing to facts presented by the Chalk rock> 
b^s which indicate a general upheaval of the British area 
Later on, during the period of the Micraster and MarsupiCe- 
zones, evidence of subsidence is afforded, and this was- 
probably succeeded by re-elevation during the time of the^ 
Belemnitella zone This volume contains a general 
account of the economic products of the Chalk, including 
water-supply, and reference is made to the bournes or nail- 
bournes, notable examples of which, as at Croydon and 
elsewhere, have recently manifested themselves The Chalk 
escarpments and other features of Chalk districts are de- 
scribed There is also a general list of all the known fossils 
from the Chalk of England, with references to zones and 
localities, and there is a full bibliography Mr Jukes- 
Browne is to be congratulated on the completion of this 
exhaustive work We only wish that it had been some^ 
what better illustrated 

Turning to the other work, " The Zones of the White 
Chalk of the English Coast, part iv , Yorkshire," by Dr 
Arthur W Rowe, we find a work of a little more than a 
hundred pages, with twenty-two beautiful photographic 
plates and other illustrations, issued by the Geologists' 
Association (vol xviii , part iv , price 35 ) 

The previous portions of Dr Rowe's work on the zones 
in Kent and Sussex, in Dorset and in Devon, have been 
already noticed in Nature The present part is the result 
of " 42 days of steady work " on the cliffrsections and 
adjacent chalk-pits of the coEtst near Flamborough Head 
The time seems limited (as the author observes), but as he 
went fortified with the accumulated knowledge and ex- 
perience of many years’ assiduous study, and was accom- 
panied, as before, by Mr C D Sherborn, he was ready 
and able to make the fullest use of his time When he 
refers to the region as " a veritable terra incognita " we 
can hardly agree with him, despite his own saving clauseS- 
But that he has enriched our knowledge to a very large 
extent, as he invariably does, was inevitable, and alf 
geologists will rejoice 

The essay itself fills the reader with enthusiasm, for 1 b 
is written with vigour and with a heartiness that is con-* 
tagious The work proved less easy, though not less 
interesting, than was anticipated. The record of the fauna 
was found to constitute a veritable zoological romance ” ’ 

It was " wholly impossible to Institute any valid com- 
parison between tfiis marvellous coast and any of the 
sections which we had previously described '* 'The vari- 
ations in the distribution and range of the species, the 
rarity of zonal guide-fossils, the hardness of the rocks, to 
say nothing of tne difficulties of getting at the strata, were 
alike remarkable^ At the same time the results of Dr. 
Rowe's work afford " overwhelming proof of the validity 
and homogeneity of the zonal theory," and we cordially 
commend (he work to all students. In an appendix Mr 
G W. Lamplugh cohtnbfitea aome notea on the conditions 
of accumulation of the Yorkahlre Chalk, and refers to the 
finding of an ammonite, 3 feet In diameter, beneath which 
was an agglomeration of amali foiiiU, aviderttly protected 
from decay by the huge ammonite. He remarks that a 
considerable portion of the Chalk was probably due to the 
pulplngMloilrn ' of calcarboub bodiCa by -lowly organic 
bgencias. Referring ^back so Mr, J gkes- Browne 'a .‘vohinie 


NATURE 


987 


1904] 


(P 343 )> ^ ^ " Ai a whole 

the unorpfaoui material of the Upper Chalk abpaari to be 
made up almost eotirelp of the debris or calcareous 
org-anismi.'* 

VmVERSlTY A^D EDVCATIO^AL 
imELUGEmE. 

Da. HAROtxk A Wilson has been elected senior lecturer 
m physics at King’s College, London, and Mr. S. C. Laws 
junior lecturer. 

On July 37 Sir Thomas H Elliott, K.C B , Secretary to 
Che Board of Agriculture, will open the extensions of the 
Midland Agricultural and Dairy Institute at Kingston-on- 
buar 

Prof Chantbmxssb has, at his own request, been trans- 
ferred to the chair of hygiene at the University of Fans, 
vacant through the death of Prof. Proust. The chair of 
experimental pathology thus vacated has been Ailed by the 
appointment of Dr. Roger to succeed Prof Chantemesse 

We learn from Satnce that Mrs Henry Whitman, of 
Doston, has made public bequests amounting to more than 
40,0002 , including 22,000! to RadclifTe College and 2000! 
to Harvard University , and that Mr George Ehret, of New 
York, has given 2000! to the permanent fund of Hamilton 
College 

Mr. H a Clark, late assistant lecturer in engineering 
at the University of Leeds, has been appointed head of the 
engineering department of the Northern Polytechnic Insti- 
tute, London Mr Clark was Ramsbottom scholar at 
Owens College, Manchester, a Whitworth scholar, and is 
in associate of the Royal College of Science 

Ihe Arst annual report of the University Extension Guild 
has now been published The object of the association, 
which was founded last December, is “ to promote among 
all classes, at times convenient to all, the extension of 
university teaching " The report states that the work 
accomplished and the InAuence exerted by the guild have 
been considerable, and give great hopes of success in the 
future The honorary secretary of the guild is Mr Max 
Judge. 7 Pall Mall. S W 

"Ihe Montgomery County Council recently discussed a 
resolution, passed at the Swansea conference of county 
council delegates, riecommending to county councils the 
establishment of schrr’s of forestry, and the feiving of granfs 
10 existing colleges Ihe Chairman said all are agreed that 
planting is a very desirable agricultural improvement, and 
that the management of woods in many cases leaves much 
to be desired It would be, he continued, for the advantage 
of the country if the council provided forestry instruction 
in addition to the instruction they had provided in other 
branches of rural pursuits, and at his suggestion delegates 
were appointed by the council to attend a conference to be 
held for the purpose of discussing the question 

The Prince of Wales, who was accompanied by the 
Princess of Wales, on July 16 laid the foundation-stone of 
the new buildings of the Working Men's College, which was 
founded by F, D. Maurice. The plans of the new buildings 
fthow a hall to accommodate 250 persons, common rooms, 
rlhb rooms, and gymnasium for the students, a library Atted 
(for 10,000 books, and a museum. There are added electrical 
and chemical laoorafories. with which the old college was 
not equipped Altogether there Is teaching space provided 
for 700 students. Replying to an address— i^sd by the 
principal of the college, Prof. A V Dicey — the Prince of 
Wales expressed his cordial sympathy wtth the aims and 
objeota 01 the college, which are to bring within reach of 
the working classes the means of knowledge and culture 
As the Prince of Wales said later, “ the Working Men's 
College has seen its alms fulAlled and Its pioneer work 
thken up and extended by those numerous and great Instl- 
(Utlona tor coramoroiaJ and technical instruction which have 
been' estabUihed In tha capital and in all pBs(» of the 
fftpire.*' 

Tiia importance' of establi^mg. a national scf^ool of 
Ij^atry Was ^ecqntly urgnd. by, the Association, of ChjKmbers 
dr CtoihifteM. I^e folTawlng reply, has sent to the 
dnodlSiioQ'by Sit THoihai fliioU, on behalf of 'the Board 
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of Agriculture “ The President of the Board of Agri- 
culture and Fiifaenes fully recognises the Importance wmeh 
attaches to the question of afforestation end to the provision 
of a national system of instruction in forestry Steps have 
already been taken in more than one direction to give effect 
to the recommendations of the departmental committee 
which was appointed in 190s, under the chairmanship of 
Mr R, C Munro Ferguson, M.P , to inquire Into the 
subject Through the agency of the Commissioners of 
Woods and Forests a school of forestry has been established 
in the Forest of Dean, and a movement is on foot for 
securing a suitable area of land in Scotland for the purpose 
of demonstrating scientiAc forestry The Board has taken 
steps to secure the establishment of at least two lectureships 
in forestry in England, and some of the leading universi- 
ties and agricultural colleges have been giving attention 
to proposals under this head The agricultural departments 
of the University College of North Wales, Bangor, and of 
the Durham College of Science. Newiastle-upon-Tyne, 
appeared to offer special advantages as centres of instruc- 
tion in forestry, and grants in aid of the establishment of 
schemes of education in the subject will be made by the 
Board to those institutions The Board hopes that the 
arrangements thus made will result in a considerable im- 
provement of the facilities available in this country for the 
acquirement of a knowledge of practical forestry " 

The following are among the awards of Carnegie 
research fellowships, scholarships, and grants for the 
academic year 1904-5, under the Carnegie trust, for the 
universities of Scotland — pELLowsHira. — Physical, D B 
McQuistan , Chemical, C E. Fawsitt, Dr. J C Irvine, 
W Maitland , Biological, J Cameron, Dr F H A. 
Marshall, H J. Watt, Pathological, C H Browning, 
J C G Ledingham, S A K Wilson Scholarships 
Physical, P. D Innes, H W Malcolm, J H Maclagan 
Wedderburn, J R Milne , Chemical, Adam Cameron, 
W A K Christie, F W Gray, J Johnston, F J. Wilsori, 
J Wood, Biological, Margaret T Hamilton, W D 
Henderson, Agricultural, S F Ashby, C Carter; Physto- 
logieal, J S Rose, Pathological, C M Campbell, R D 
Keith, W G Rodger Granis — Physical, G A 
Carse, Prof MacGregor, T. Oliver, W Peddie , Chemical, 
Prof G G Henderson and Dr Gray, Dr A N Meldrum , 
Biological, Dr J H Ashworth, Dr J Beard, Cyril Cross- 
land, Prof J Cossar Ewart, Prof Paterson, Dr John 
Rennie, W G Smith. Dr D Waterston, Dr J. H Wilson. 
Prof R. Patrick Wright and A N M'Alpine, Anafomicaf, 
E B Jamieson, Pharmacological, Prof R Stockman; 
Pathological, Dr J K Love, E Bramwetl, Prof Carstairs 
C Douglas. A H Edwards, Dr A Goodall, J. M Kirk- 
ness, Prof Robert Muir, Peter Paterson, W B Tngbs 
Pollock, D P Watson, Dr J M Bowie, Dr James Scott. 
D C Watson The twenty-four sKhnlarshipS, twelve 
fellowships, and thirty-Ave grants awarded for 1904-5 
amount in all to 5300! Ihe amount expended by the trust 
under this scheme for 1903-4 was 3400I 

SOCIETIES AND ACADEMIES. 

London, 

Royal Society, May 19.— "On the Liquefied Hydrides of 
Phosphorus, Sulphur, and the Halogens as Conducting Sol- 
vents " Parts 1. and li ^ D. M'mtMli, B D BtMls, 
and E H ArchlbAltfi Communicated by Sir William 
Ramsay, K C B. 

In this paper the behaviour of phojphuretted hydrogen, 
sulphuretted hydrogen, hjdrogen chlorMe, bromide, and 
iodide as conducting solvents has been investigated, and, 
in order to try and explain certain abnormalities in the 
vanatjon of conductivity with concentration of their solu- 
tions, the following physical constants have been deter- 
mined (1) The vapour pressure curves from which the 
melting and boiling points are obtained (a) The densities 
at various temperatures. (3) The molecular surface energies , 
from these it is seen that the hy^lrldes of phosphorus and 
chlorine when llqueAed are more or lets associated to form 
complex molecules, whereas the remaining compounds occur 
as simple molecules. (4) The viscosity temperature co^ 
efficient This was meaiumd In order to compare with 
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M^OiMratuffl coefficient of electrical conductivitx* (A 
Sd^blKtlee and co^ductlrltlett ^ l^rffe number of lu^ 
dtancei w^ra examlnol, and Jt w4t foiiqd that many organic 
H^ompoijndf containing oxygen Qf nitrogen ditBQlv^ reacHly 
Ifl HCl^ Hl^, HI, and HiS, and formed solutions which 
•conducted well 

fnorganfc substances, pn the other hand, did not dissolve, 
if so nly in the merest traces An exception Co the 
latter geqlralisatlon occurs in the case of H^S dissolved in 
MBr , these liquids mix In all proportions, but the mixture 
does not conduct the current 

Juno i6. — “ On Flame (Spectra. " By Charles de Watte- 
ville Communicated by Arthur Schuster, F,R S 

In order to obtain the spectrum of any substance, it has 
generally been considered sufficient to introduce a small 
quantity of If into an already formed fldiuc In the 
course of • a photometrJcal investigation of flames which 
had^been coloured by injecting the spray from saline solu- 
tlon» IDth the gas to be burnt, M Gouy discovered in the 
ap^trg' of the flames several new lines belonging to the 
iptftal ^contained in Che solution {AnnaUs de Chttnic ei de 
Physique, jth series, vol xviii , 1879) iifstead of appear- 
ing throhghqut the whole flame, aa did the previously 
kilo W(f lines, these new lines were only emitt^ in the 
vicinity of the Inner blue rone — the origin of the Swan 
spectrum, 

The method employed by the author is, in short, that 
which baa been intrc^uced by M. Gouy 

Ihe lines m the spectra obtained under the conditions 
of his experiments are very much more numerous than is 
the case when all the portions ot^ the flame do not partici- 
pate in the production of the phenomena Moreover, the 
name spectra extend sufficiently far into the uftra-vlolct in 
order to enable the line 3194 of tin to 'be observed 

The lines which are found in the flame spectrum are 
those which ary the strongest lines hi the arc spectrum 
in certain ca^es, some of the more intense arc lines d^e 
absent, whereas less intjsnsc arcjliAes are to be found in 
the flame spectrum. On the other hand, none of the 
characteristic lines of the spark spectrum are ever seen in 
the flame spectrum 

There is a most striking similarity between the flame 
spectra of iron, of nickel, and of cobalt, and the oscillatory 
sparic spectra of the same metals in the region included 
between about 4300 and 3700 Angstrbm units The simi- 
larity ol the two spectra is so great that, except for very 
small differences of intensity, the oscillatory spark spectrum, 
which Is photographed as a companwn spectrum in the 
cqntre of the flame spectrum, appears to be a prolongation 
of' the latter In the ultra-violet the spectrum of the flame 
inpeara to fade away a little more rapidly than that of the 
olcinatory spark, but it is probable that this difference 
v^ould be s^uc^ by prolonging the time of exposure, 
sffice It U, of murse, tVie radiations of the shortest wave- 
length which ore moat absorbed by different media 

is very probable that the reason for this similarity 
between the spectrum of the flame ond the spectrum of the 
oscillatory spark is entirely a question of temperature. 
On the one hand, ^he Increase in the number of linds of 
the flame spectrum obtained by the use of the sprayer may 
be attributed to the fact that the hottest regions of the 
flame take part In the production of the phenomena, and, 
on the other hand, the diminution in the number of lines 
In the spark spectrum when the spark becomes oscillatory 
Is due to a diminution of its temperature. 

Nbw South Wales 

Royal Society, 4. — Prof F B Gulhrlcp president, 

in the chair. — Prof F B Quthrlo delivered the presidential 
addrqss, in which he gave a risumi of the condition of 
chemistry and chemists in the State Of the teaching'' 
Institutions, the university made ample provision for teach- 
^Ing chemistry, about 300 students were In attendance at 
lectures, and about 150 doing practical work in the labor- 
atories. In conclusion, stress was laid upon the necessity 
for central fling chemical research work At present there 
existed the op^ilte tendency — to decentralise it as the de- 
partmental work grew* Personally, he would like to see 
established a central scientific institute, where all the scien- 
/iflc'work could be conducted. Palling this, a great deal 

MO. 181a, VOL. 70] 


could be done In cposoHdatlng sclentiflc work and incritasiiig 
Its >ffipjenby by me creation of a controlling Bcfeqce , de- 
partment, would administer Ihe different aclqntific 

establishments under departmental control. This would be 
of great advantage in research, especially where it rcoulred 
the cooperation of more than one branch Of science 
Investigation into subjects of national importance could 
then be earned out ih coolinuity 
June I -—Mr C. O. Burge, president, in the chair — 
Possible relation between Sun-spots and volcanic and seismic 
phenomena and climate H 1 JonMn. This paper is a 
sequel to the author's note communicated to the Royal 
Societ) of New South Wales on June 4, 190a The paper 
IS divided info two parts In the first part it is shown that 
while there has been a marked rise in solar activity aincb 
the middle of 1902, seismic and volcanic disturbances have 
fallen off on the earth, both in violence and frequency, almost 
Co a minimuni In the second part of th^ paper various 
bun-Bpot and meteorological theories are considered. The 
illmates of Australia and Mauritius are discussed, and the 
occurrence of heavy rams at sea during drought periods, 
the retreat of glaciers during cold winters, and the diminu- 
tion in the number of cyclones during sun-spot minima are 
ascribed to the same cause, namely, the feebler circulation 
of the atmosphere due to the diminution in the amount of 
heat received from the sun during sun-spot minima An 
index to literature and tables of earthquake and eruption 
statistics follow — On the absence of gum, and the presence 
0/ a new diglucoside in the kinos of the Eucalypts H G 
•■filth. In this paper, which is the first of a senes dealing 
with Eural)ptus kinos, the author shows that the supposed 
gum occurring in many Eucalyptus kinos is not gum, but a 
peculiar tannin diglucoside — On some natural grafts 
between indigenous trees J H Maldvii. The author 
obtained from George's River a composite log which in 
bark and timber showed the absolute fusion of white or 
cabbage gum (Eucalyptus haefnasioma, variety micrantha) 
and strlngybark (Eucalyptus capiiellata) The red timber 
of the former contrasts well with the pale brown of the 
latter, and the fusion of the two timbers is perfect. Such 
instances of the organic union of two species of the same 
genu^ have been rarely recorded 
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THE GEOLOGIST AS GEOGRAPHER. 
North Affierica (The Rej^ions of the World Series ) 
By Prof Israel C Russell Pp viii + 435 , 7 coloured 
maps and 39 other illustrations (London » Edin- 

burifh, and Glasgow - Henry Frowde, 1904 ) Price 
yr 6d. net • 

T he geologist might well rest content with the , 
usefulness of his science even if its only harvest 
were the revolution which it has wrought in man’s 
conception of his mundane surroundings as expressed 
In the new geography It may be that here and there 
the geographer still lingers who is satisfied to bound 
his ideas at the surface of things and to Jose hold of 
reality in his dream of eternal seas and everlasting 
hills It IS true that the old geography still persists 
In children's school-books as ancestral customs still 
linger in children's games, and that the delineation of 
Lountv boundaries and the names of obscure villages 
are still drilled painfully into the youthful mind as 
essentials of earthly knowledge But the antique 
trammels have at least been loosened, and not in the 
Americas only is it that a new world has been dis- 
covered by the geographer 
We could not wish for a better exemplification of 
new spirit than may be found in the lucid description 
of a great continent which lies before us Prof 
Russell quotes with approbation the saying that 
“ f?t*ography is the geology of to-day," and through- 
out his book we are made to feel that in its every 
■ispect the present condition of the land is the 
evanescent expression of all preceding time It 15 not 
without cause that " prehistoric " time is relegated, 
in his chart on p 309, to the period preceding the 
Archsan, and that from the beginning of geological 
evidence he regards all time as histone 

lo the geologist the sea is only land inconveniently 
covered by water, and we arc therefore prepared to find 
that Prof Russell's idea of the North American 
continent is not bounded by the coast-linc, but includes 
the submerged " continental shelf ” The first chapter 
of his book deals with this shelf, its structure, its river 
valleys, its marine life and its geological history, with 
that of the land margin by which it is bounded 
Then, m chapter h., the topography of the land 
is> described under the broad headings of (i) coastal 
plains and plateaus; (2) Atlantic mountains, (3} 
continental basin, (4) Pacific mountains; (5) An- 
tillean mountains This part of the book is 
vitalised by the author’s wide personal know- 
ledge of the continent, gained in the service of the 
U S Geological Survey, and by his ke^n sympathy m 
wild nature With vivid touches of description, sure 
and true, and free from the cloying sentiment by which 
such attempts are too often overclouded, he brings 
before us the feeling aroused in him by^ the van^ 
"scenes of the ' wide continent. There are many 
passages which we should have l]ked>' to reproduce, 
but, lacking space, we must content our^elvA by re- 
ferring, as examples, to the bird's-eye view of the 
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prairie plains (p 97) ; tb the expression of their strain- , 
ing rrtonotony (p 103) ; to the sketches of the fantastic 
Bad Lands (p iii), of the gloridu^' summits of the 
Californian Sierra (p. 151), and of the dense forcst*» 
around Puget Sound (p 240) , ' 

The third chapter deals with the climate of the 
continent, and, like every other part of the book, goes 
back to first principles in the course of the exposition, 
so that the untrained reader may gather much general 
as well as special knowledge by a studious perusal 
Ilf it We imagine that if the writer had been a 
Canadian his southern boundary for the " boreal 
/one," as shown on the map, plate lu , would have 
been somewhat differently arnnged, and that it would 
not have included Vancouvei Island and the toast of 
British Columbia, nor have divided Manitoba froit) 'the 
greater part of North Dakota Ihe description of 
agriculture of this rone is contained in the follov^ng 
sentences — - 

" On account of the low mean annual temperature 
[of the northern portion of the zone], and especially 
because of the shortness of the growing season, agri- 
culture is of small importance Along its southern 
border, more especially in sbuth-eastern Canada and 
Newfoundland, such small fruits as cun ants, huckle- 
berries, raspberries, blackberries, crdiiberries, , 
grow wild and yield abundant returns when cultivtited 
In favoured localities white potatoes, turnips, beet, and 
lertain varieties of the apple, as well as the more 
hardy cereals, are cultivated with moderate success " 
(p 202) 

As practically the .whole of Canada, except small 
portions of the south of Ontario and Quebec, is 
relegated to this zone, the above statement is decidedly 
inadequate Wc notice also that in the margin of the 
map referred to there is a letterpress indication to 
symbols which arc not visible on the map 
I The plant life of the continent is described in 
I chapter iv , wherein the characttristic features of the 
great forests, the cactus plains, the treeless praines, 
the sage-brush lands, and the Arctic tundra are in turn 
presented In this p«irL we recognise that the author 
shares the repugnance fcU by every good American 
to the term " desert " as applied to the and lands 
of the western States So, in the map which forms 
the frontispiece to the volume, all the sage-brush 
and cactus country is swept into the " grassland " 
division, to which term, however, the qualification, 
" partly with Scrub, &c is added in the index 
Yet, even allowing for the potential irrigation of 
limited oases m the future, there are vast stretches 
that must remain, as at present, worthy only of the 
name of desert, and such herbage as they have is 
desert-herbage In concluding his account of the 
plant life, the author refers briefly to the **Iow migra- 
tion of forests under geological changes of climate by 
which nature, like a careful husbandman, socures a 
rotation of crops 

" The suggestion in this connection furnished by 
geologists IS that we are living in a spring-lime follow- 
ing the great winter, known as the Glacial epoch, and 
that the tropical, temperate, and subarctic forests arc 
migrating northward in an orderly march, and each 
in turn ascending higher and higher on the more lofty 
mountains *’ (p. 257) 
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The discussion of the Bnimal life occupies another 
chapter (v }, and here we are given a succinct account 
of the life-regions and life-zones, with lively descrip- 
tions of the best known representative mammals, m 
which again it is shown that America is or was blessed 
by the abundance of large herbivores and the 
rarity of dangerous carnivores. And how ill she de- 
served the blessing is also shown 

As for the birds, why ' — ** when one attempts to 
write an account of the birds of North America, the 
heavens seem darkened with such a multitude of varied 
and beautiful forms and the air filled with such a 
discordant clamour mingled with the sweetest of 
music that failure to convey an adequate idea of the 
countless numbers and diversity of the feathered 
throng within the compass of a few pages must be 
recognised from the start ” ’—wherein, somehow, we 
feel that The Eagle, for once, has flapped his wings 

Chapter vi , describing the geology of the con- 
tinent, IS the longest in the book It claims, and de- 
fends the claim, that North America should be re- 
garded as the most typical " of all the continents 
by reason of its comparatively steady growth from one 
fnain nucleus and the resultant simplicity of its general 
structure An outline of its evolution from the earliest 
recorded time is presented, with the inevitable inci- 
dental exposition of the fundamental principles of 
geology, the relation of the past to the present is 
clearly brought out; and the mineral resources of the 
continent, but more especially of the United States, 
are somewhat fully reviewed 

Then follows a chapter (viu) on the aborigines, in 
which the author guardedly agrees with PoweJI ** that 
Ihe primordial occupancy of the continent antedates 
present geographical conditions, and points to a remote 
time which can be discovered only on geological and 
biological investigation ” (p 357), and he states the 
lines of evidence which have Jed to this provisional 
conclusion The sad history of the outcome of the 
European invasion upon the original inhabitants, 
whether Eskimo or Indian, is briefly retold, and it is 
acknowledged that the Canadian Government has been 
less unsuccessful than that of the United States in its 
dealings with the natives, but the whole record is 
pitiful 

It IS mentioned in the preface that much curtail- 
ment was found necessary in the treatment of the 
economic phases of geography, and in a foot-note, 
reference (p 408) is made to the omission, through 
exigencies of space, of chapters that had been written 
on the geography of fisheries, forestry, mining, com- 
merce, agriculture, &c As it stands, the boolw is so 
full of information that he will be indeed a liaidy 
reader who can assimilate all that is provided and still 
dc'^ire more The volume concludes with a short 
chapter* (viii ) on political geography, and in the foot- 
note already referred to it is explained that space has 
been found for this part “ for the reason that it pre- 
sents a view of political adjustments not usually taken 
and in a way perhaps possimistical, which may awaken 
opposition The different kinds of political 
boundaries to be found on the continent are then con- 
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sidered, and a lament is raised that so many of the 
boundaries should be arbitrary where the conditions 
were so favourable for an ideal subdivision of territory 
Here once more the wings of The Eagle are spread. 
The essential conditions of an ideal nation are defined 
(p 421)— conditions that naturally find their fulfilment 
in the United States Then (p 423) — 

‘‘In North America, perhaps, several such eligible 
sites for a definite number of people might be chosen^ 
but in no case without the drawing of unnatural 
boundaries The continent, as is shown by its geology 
and geography, is a unit, and the most typical ot 
comparable size of any on the earth These same con- 
ditions point to a single political unit. Arguing from 
geographical relations simply, and not considering the 
racial differences and local self-interests, the one 
boundary in North America should be the shore 
boundary, except at the 30-mile-wide Isthmus of 
Panama 

In illustration of this chapter, a coloured map is 
given, showing in vividly contrasting pink and blue 
the areas respectively under two radically different 
principles of government — the monarchical and the 
republican,” or ” the countries self-governed ” and 
” those still acknowledging allegiance to hereditary 
rulers ” 

But surely there is a touch of unscientific prejudice 
in the insistence upon this distinction Is not the 
Government of Canada to all intents, except in name, 
as purely democratic as that of the States — ^nay, is it 
not even more democratic w'hen we take count of the 
political state of the negroes, the Indians, and the 
Chinese immigrants south of the border? And shall 
San Domingo and the Central American ” republics ” 
bear the colour of Freedom on the map which is denied 
to the Dominion^ 

Throughout the book we find that the author is at 
his best when describing those portions of the con- 
tinent which lie within the States, but this is pardon- 
able, or even commendable, since he is thus the 
better able to give the acceptable tinge of personal 
experience to his descriptions Nevertheless, it is 
probable that Canadian geographers will feel that the 
background of the picture is sometimes a little out of 
perspective Certainly they will object that the name 
of their charming moun tain-resort Banff should be 
spelt Bamf (p 126) G. W L 


TWO METHODS OF DEFENDING FREE 
TRADE 

The Return to Protection By William Smart, M A , 
DPhil., LL.D., Adam Smith Professor of Political 
Economy in the University of Glasgow. Pp x+284 
(London ; Macmillan and Co , Ltd., 1904 ) Price 
• 55. net. 

Free Trade By the Right Hon Lord Avebury, P.C. 
Pp x 4'164. (London Macmillan and Co., Ltd*, 
1904 ) Price 5s. net. 

N OW that everyone has made up* his mind as to 
the advisability or not of an alteration of ear 
fiscal jxsiicy, and the question is relegated to the 
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political arena to be settled by political methods, it 
seems unnecessary to recapitulate arguments which 
should be familiar, and we may be content to refer 
readers to Lord Avebury’s “ Free Trade,” where they 
VI jJ] find two chapters of the ” Essays and Addresses ” 
recently reviewed in Nature expanded and brought 
up to date In it are many illuminating, if familiar, 
statistics and telling arguments for use by the con- 
vinced free trader, but it is not likely that a tariff 
reformer will be influenced by these, for it is quite 
obvious that his case is neither understood nor met. It 
is no use to repeat that we have progressed wonderfully 
since 1846, when the whole argument of the reformer 
that the continuance of this progress is threatened 
It 15 quite time that free traders realised that a picture 
of the distress prevalent in the 'thirties does not carry 
conviction to those who say that free trade has been 
good, but there arc now changed conditions and a 
better way This position is not essentially absurd, 
and Lord Avebury’s arguments, loose and inconclusive 
as they are in many cases, will not aflect it 
On the other hand, no tariff reformer can afford to 
neglect Prof Smart's argument It would not have 
been surprising if, after fifty years’ almost un- 
questioned acceptance m Great Britain of the principle 
of free trade, those to whom it had become axiomatic 
had been found unprepared to meet a sudden attack 
from new quarters, and with quite unusual weapons. 
It would be idle to deny that the attack has been 
sharp, that the defenders have learnt much, and that 
economic science has benefited by the examination, 
revision, and modification of its doctrines No one 
can now speak on the subject of foreign trade or 
tariffs without a careful analysis of the possible effects 
of the sudden changes artificially introduced by the 
policy of foreign nations or of combined capitalists 
Prof Smart is one of those found ready to meet the 
^iitack, and tariff reformers will find it difficult to move 
him or the readers of his book except by the hard 
blows of rigid and convincing logic 
For future readers there ib a delightful note in the 
preface that the book ” was written during the 
universal discussion which accompanied and followed 
Mr Chamberlain's propagandism of Preferential 
Tariffs, and Mr Balfour’s advocacy of Retaliation ” 
It may be hoped that the implied prophecy will be 
fulfilled, and that the book may occupy a permanent 
place as the best statement of the case for free trade 
m 1904 Perhaps because Prof Smart was " a Free 
Irade manufacturer in this country, and a Protected 
manufacturer in the United Slates," before he became 
a teacher, his writings are always marked by a simple 
practicalness as well as by lucid reasoning There is 
an almost complete absence of the use of technical 
terms, but without them it is found possible to disrobe 
arguments in favour of this or that modification 
of freedom of trade of their speciousness, and 
to show exactly in what circumstances they are 
true Prol Smart finds the most deeply rooted 
reason of the Very general (foreign) * Approval of 
protection in the idea that " the continued exist- 
ence of a nation, as a nation, depends on its find- 
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ing employment for its own people ” No proof has 
ever been offered either from theory or statistics that 
protection regularises the demand for labour, whether 
permanently by stereotyping an existing division of 
labour, or temporarily by diminishing the amplitude 
of the fluctuations related to the periodic ebb and flow 
of commercial credit It is true that when an industry 
IS well established, capital invested and labour 
specialised, much temporary loss may ensue if a 
sudden artificial diversion of the channels of trade la 
made, and it often appears that this might be met 
by protection , and it is certain that a sudden removal 
of protective barriers, already existing, would bo 
di<«a5trous Backed by such reasoning, there la 
always a strong minority in favour of protection, just 
tis there used to be strenuous opposition to the intro- 
duction of machinery, while the uncombincd majority 
of consumers is often mute This line of argument at 
best supplies a case for specific and temporary pro- 
tection, and IS completely dealt with bv Prof Smart 
when he shows that as a matter of history it has not 
proved possible to restrict protection to 'iny point that 
economic science might assign 

" When a Government once adopts the protectionist 
faith, it IS driven by force of circumstances, not to 
select and categorise, but to tax everything; and when 
it tries to let in some things free, or at a redueexi rate, 
is met with a storm of opposition from hundreds of 
vested interests ’’ 

Without assenting to or denying the plea that pro- 
tection can be advantageous in some cases, it is shown 
that practically vested interests are established, and 
that science gives way to political exigencies, a con- 
dition m which the pushful and unscrupulous succeed 
better than the deserving 

The treatment of the possibility and use of retali- 
ation IS marked by similar appreciation of the reasons 
alleged in its favour, and practical examination of its 
difficulties in detail In the absence of any specific 
proposals, it is always open to a relaliator to say that 
the plans analysed are not the ones in question, but 
most of the possible cases arc considered, and the 
special difficulties in England’s way arc shown. 

" So far as 1 can see, the only part of Retaliation 
for W'hich we are prepared is the threat of it So 
great is the power of the British Lion’s roar that it 
even seems enough to show th.it he is opening his 
mouth ominously Suppose the other beasts of the 
forest do not fall down and creep to his feet, what 
then? Would it not be belter to change his mind? 
It will scarcely be dignified to pretend that he was 
only going to yawn ” 

Prof Smart admits the possibility of dumping, but 
considers that its extent is much exaggerated, that in 
Ihe nature of things it is temporary, and that there is 
no practical remedy The reader is left with the im- 
pression that a remedy would not be refused on any 
pedantic grounds if a strong case were made out 
The absence of pedantry, and the broadness of view 
which marks the whole book should make it at the 
same time of great service to the hot-headed free trader, 
and a not disagreeable corrective to the tariff reformer 
who 15 not too sure of his ground A. L B 
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PLACE.NiMES OF SCOTLAND 

Place-names of Scotland, By James B Johnston, B D, 
Second edition, pp cxi + 308 (Edinburgh David 

Doug^las, 1903 ) Price net. 

T he author of this viork aims to do for Scotland 
what Dr Joyce in his " Irish Names and 
Places " has already done for Ireland It is a laud- 
able attempt and one that is full of interest Not 
only do wc ^et het^ an alphabetical list ol a larg'e 
number of the place-names of Scotland, with explana- 
tions of their origin, but introductory chapters 
dealing- at some leng-th with the different sources from 
which have sprung- the characteristic names of North 
Britain Thus Mr, Johnston gives an account of the 
Celtic. Norse, English, Roman, Norman, modern, and 
ecclesiastical names, aiming to make his treatment of 
the subject no mere dilettante trifling, but a work 
based on historic evidence He has in many cases 
ransacked old books and documents to get the older 
forms of the words as a guide to their original 
meaning, and this is really the most valuable part 
of the task he has undertaken Had he consistently 
followed out his own principles enunciated in the 
introduction, his work would have been of a much 
higher order and free from the defects which too 
obviously encumber it As it is, many of his deriva- 
tions are quite as fantastic as the mouth-esk-burgh ” 
for Musselburgh, which by the laws of phonetics he 
solemnly rejects 

The real reason for the inequalities which even a 
second edition of the book, after twelve years’ in- 
terval, has failed to remove is the author’s inadequate 
acquaintance with the Gaelic language As he admits 
himself, the Celtic names constitute the largest and 
most complicated portion nf his task 

The Celt’s warm, emotional heart loved to seek 
out the poetry and colour in the world around, and 
many of his place-names show that ' stern nature 
was his daily companion, and friend ’ Indeed, the 
majority of Celtic names give either the simplest 
poi^sible description of the site named, or describe some 
prominent feature, or else the colouring or appearance 
of It as it strikes the eye ” 

In view of this, it is obvious that a thorough know- 
ledge pf the original language spoken in the country, 
as well as of the topography, is essential to the writer 
who would adequately discuss the meaning of the 
place-names ; without it there must necessarily be much 
juggling with words 

If Mr Johnston really knew the Celtic laws of 
aspiration and eclipsis, he would never say that the 
Gael loves to speak of the " Shawms of David,” nor 
would he, when deriving Nairn from G an earrann, 
find it necessary to suppose that Auchenairn must be 
AuchcncQirn through loss of c. Clachnaharry is clach 
na h’aire, ’’stone of watching,” and yet he cannot 
think what Altnaharra is unless allt-na-charraigh, 
" stream with the pillar or rock," or from marbhaidh, 
" of the slaughter.” 

Allt, which IS a streamlet passing through a ravine, 
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he interprets sometimes as a glen or river. Kil, so 
common in the place-names of Scotland, becomes at 
one time cill, church, at another cao], narrow, again 
cul, back, and yet again coille, a wood, in the most 
arbitrary fashion Auchter suffers in the same way, 
being uachdar or achadh j'ust as suits his fancy 
Take the three words ending in ellan, Kiilellan, we 
are told, is "church of St. Fillan," Inellan, en 
eilean, "bird-island." Balmaclellan, "village of John 
Maclellan " On the same principle Balmaghie be- 
comes in this book "village of Macghie," whereas it 
more probably means "wind-swept town," like 
Tonderghie, not far away from it, which means " back 
to the wind " Another form of the word, Balmuchie, 
ludicrously appears as " the house or farm of swine." 
Banavic, he says, is probably not the " Vicus 
Bannavern " of St Patrick’s birth, why probably 
in a matter so entirely certain by every form of 
evidence ’ 

Mr Johnston says " every ’ ness ' is Norse, this 
being the Icel ncs, Dan Naes, a nose," and he 
admits that it may be traced in names like Stromness 
and Deerness Yet when he comes to Alness he has 
recourse to the extraordinary derivation G ath'n-mnis, 
" ford of the island " (the Black Isle) It would in- 
deed lake as violent a stretch of imagination to suppose 
that the Cromarty Firth was fordable at Alness as 
to imagine that Rogart means "red enclosure," 
" from the Old Red Sandstone here " As a 
matter of fact there is no Old Red Sandstone there, 
only granite. But these derivations are no less in- 
genious and far-fetched than that for Belleville, near 
Kingussie, which in a footnote Mr Johnston says is 
in G baii-a-bhile (jtr) " village at the brae-top." 
Who with any claim to Celtic literary knowledge does 
not know that Belleville is the name which James 
Maepherson of Ossianic fame gave to the house 
which he built in the eighteenth century, thus super- 
seding the former name of the place, which was called 
Raitts? No Highlander would translate allt grad as 
" ugly burn," or write achadh fuas for " field above " 
as the derivation of Auchtose Ptolemy in his ancient 
map did not apply the name Varar, as here alleged, to 
the Moray Firth, but to the estuary of the Farrar, now 
the Beauiy 

Many of the most beautiful ancient names in the 
country, such as the names of farms, little hills, 
lochs and rivulets, as well as hundreds of names be- 
ginning With prefixes such as tigh, allt’tobar, Ceann, 
Cnoc, &c , are left wholly untouched One 'wonders 
on what principle the author selects some of the names 
he inserts and omits others There are not more 
than about 500 names worthy of note in his own 
county of Stirling, he says Why I there are almost 
as many in tnany a parish 

Yet for all its defects Mr Johnston has written a 
book which is a good foundation for a better, and 
will have a fascination for a great many people, and 
it is quite true, as he says, that the historian, the 
philologist, the antiquarian, and the anthropologist 
will, each and all, find in it sidelights both helpful and 
interesting 
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AJi IMPRESSIONIST TEXT-BOOK OF PAPER 
MAKING. 

Chapters on Papertnaktng Vol i By Clayton 
Beadle Pp 151 (London H H Grattan. 1904 ) 

T here is a “mission ” for science in relation to 
industry which is to re-infuse into its reiterated 
routine operations that measure or kind of interest 
which we know as “ intelligent “ Our factory 
workers arc not the craftsmen of the past centuries; 
division of labour makes this difficult, and in many 
cases impossible But though shut out from the 
“ joy " of the craftsman, and far removed from that 
higher order of appreciation which makes the craft 
of the Oriental a part of his rcligionj our w'orkers 
enn cultivate an intelligent interest in their work 
The book before us is directed to this particular aim, 
and is especially justified in regard to the att of 
papennaking. not only because modern papermaking 
is in all essential respects based on the ancient craft, 
but the various operations are interdependent on such 
obvious fines that whatever particular section of the 
work a man may be engaged in, he can easily acquire 
and keep an intelligent grasp of the whole 
The book may be described as a senes of studies of 
special points, largely and evidently such special 
points as have from time to time challenged the 
interest of the author in the course of his occupation 
as chemist to one of our oldest and most important 
paper mills There is no essentially logical sequence 
in these studies, but we agree with the author that 
there IS no occasion to multiply routine text-books 
It is obvious, therefore, that there is no call to read 
the chapters in any particular order The subjects 
treated may be briefly summarised as follows — Raw 
fibrous materials and cellulose, bleaching and geiieraJ 
view of the chemistry of the operations, the whole 
question of the function of water in relation to the 
manufacturing opera tions, as well as the physical and 
chemical points involved in the relation of water to 
the celluloses ; paper in relation to the entire range of 
its applications, and the destructive agencies which 
it is required to resist and survive 
In dealing with these subjects the author follows 
the original method, that is, he develops his theme 
largely by original observations and investigations, 
trusting to the particular perspective of his own ex- 
perience to give the subject-matter its cohesion. The 
result IS quite satisfactory There is room for con- 
tributions of this kind 

As a particular illustration of the author's methods, 
we may mention the statistical discussion on pp qo-93 
of the total contribution of basic matters in working 
up a rag pulp, both engine sized (resin) and tub sized 
(gelatin and soap), m relation to the sulphate of 
alumma required to be used. This subject might be 
very much extended to involve many of the most 
interesting developments of modern chemical science, 
e g. the ionisation of salts and the peculiar functions 
of the organic colloids in relation to electrolytes in 
solution. There is no doubt that the reactions m the 
beater will not be understood until studied tn relation 
to these questions. 
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In a discussion of the theory of the bleaching 
process, the author returns to some questions arising 
in the study of one of the systems of electrolytic 
bleaching, which was based upon the circulation 
continuously of the electrolysed (MgCl^) solution 
between the elcctrolyscr and the potcher There is no 
doubt that this condition gives an unexpected maxi- 
mum of bleaching efficiency, possibly because energy 
may be earned in some particular forms not neces- 
sarily expressed in the simple oxidising actions of the 
solution, as, e g , on HI or As^O, In this connection 
It IS to be noted that Brunck advances a similar hype^ 
thesis in relation to ozone and its oxidising reactions 
(j^eiisch angew Chem , 190 p 894) 

Further, according to the specification of recent 
patents (Schuckert), the addition of certain organic 
compounds, more particularly rosin (soda resinate), to 
<1 solution of an alkali chloride to be electrolysed 
enables a very much higher concentration of “ bleach- 
ing chlorine “ to be economically worked Certainly 
there are points here which should attract investi- 
gators to a rc-examination of the phenomena 

On the general question of bleaching actions, the 
author IS somewhat discursive, and there are one or 
two inaccuracies and omissions in small but not less 
essential points Thus, on p 90, the reaction of 
sodium sulphite as an “ nntichlor “ is stated to add to 
the alkalinity of the pulp The normal sulphites in 
oxidising to the normal sulphates do not affect the 
balance of alkalinity In cases where potassium 
iodide 15 decomposed by a paper, t e by a constituent 
of the paper, w*ith liberation of iodine, the methods of 
Wurster should certainly have been imported into the 
investigation The investigations of Russell should 
have been noticed, and the subject connected with the 
general question of autoxidation, 

Wc mention such puints to show that the methods 
of the author are suggestive rather than exhaustive, 
and paper mill chemists especially will hnd these 
lectures full of matter to set them thinking, observing, 
and in turn investigating a number of phenomena 
which they might otherwise neglect or pass over. 

We apply in conclusion the text which opened this 
brief review — ^'Fhcre is the human side even to the 
highly competitive production of modern times, and 
authors who contribute to this aspect of industry, and 
notably to the pleasure of the w'orker, are deserving 
of the particular cncourageiiicnt of a large circulation 


THE DEVELOPMENT OF THE HUMAN 
BRAIN 

Dte Entwicklung dcs menschhehen Gehirns wahrend 
der ersten Monate Untersuchung&ergebnisse von 
Wilhelm His Pp iv+176 (Leipzig S. Herzel, 
1904 ) Price 12 marks. 

T his work, as its title indicates, deals with the 
development of the human brain during the first 
four months Half of the book, on the development 
of the cerebral hemi spheres and the origin of the 
intramedullary tracts, is original matter, and continues 
the work already commenced in 1890 by the author's 
paper on the organisation of the medulla. The re- 
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Tnaining- half of the book deals with the early histo- 
'genesis of the nervous system, and is practically a 
recapitulation of the author’s previous results, all, 
liowcver, carefully re-studied in the light of additional 
material, and copiously illustrated with original 
:photogTaphs 

Apart from its scientific value, for which, indeed, 
the author’s name is a sufficient guarantee, the book 
19 a striking testimony to the debt neurology owes the 
late Prof His, for not only is the entire work, com- 
prising practically all that is known of the develop- 
ment of the human brain, based on the author's own 
observations, but most of the facts here described owe 
their first explanation to Prof, His 

In the introduction, the author briefly describes his 
methods, chief of which is his graphic reconstruc- 
tion,” originally described by him in 1880, the only 
difference being that photographs of serial sections 
are now used instead of drawings Following this 
is a tabular statement of the embryos used, and a dis- 
cussion of the difficulties of age estimation, and the 
introduction closes with an earnest appeal for 
systematic measurements of all prematurely born 
embryos at gynscological institutions 

The first portion of the book deals with the develop- 
ment up to the close of the first month, and commences 
with an account of the author's myelospongium, 
which, in opposition to Koelliker, he believed to be a 
syncytial network formed by the union of outgrowths 
from the spongioblast cells 

The author originally held that connective tissue 
cells took part in the formation of the definitive 
neuroglia, and especially that this was the mode of 
origin of Deiter’s cells, in the present work, however, 
he agrees with the majority of neurologists that the | 
original neural plate is alone concerned in the form- 
nation of the supporting tissue I 

The author's ” Keimzellen,” as he showed in 1891, I 
form both nerve cells and glia cells, and, as Schaper 
maintained in 1897, they are merely undifferentiated 
-cells of the myelospongium in active mulbphcation, 
not, as the author originally supposed, a special form 
of cell to be distinguished from all other cell-elements 
in the neural plate 

The author gives a brief criticism of recent papers 
in opposition to the neurone concepbon, on behalf of 
which, it will be remembered, Prof, His was one of 
'the first advocates; in parbcular he deals with Bethe’s 
paper of 1903, in which the nerve is made to arise 
from a linear syncytial cell series which also later 
forms Schwann’s sheath; His shows that Bethe is 
really dealing with the mesenchymatous sheath, which 
in the lower vertebrates, t t chick, appears very 
early; in man, as His's photographs clearly show, 
there is no possibility Of confusing the growing end 
of the non-medu Hated nerve bundle with the surround- 
ing tissue, and*- especially is this the case with 
Meynert's ” fremdarbger ” strands, as these grow 
Into regions of the myelospongium practically free 
from cells This portion of the book closes with a 
full description of the neural tube of vn embryo at 
the end of the fourth week, ” Embryo N already de^ 
JSC r I bed in previous papers. 
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The second portion of the book deals with the de- 
velopment of the cerebral hemispheres, and commences 
with a description of the author’s well-known models, 
this IS followed by a detailed account of the histo- 
gcnetic differentiation of the hemispheres up to the 
close of the first month, and is illustrated by numerous 
exceedingly clear photomicrographs A few pages 
follow on the blood vessels of the fore-brain. The 
last twenty-five pages deal with the origin of the intra- 
medullary tracts 

The whole book is written expressly for the pro 
fessed neurologist, and abounds in tabular statements, 
references to individual embryos, and so forth; but 
there IS much, especially in the earlier parts of the 
book, which is also of interest to the student of general 
morphology, and it is on behalf of such students that 
we could wish the numerous excellent photographs of 
brain sections had been provided with reference 
letters 

No bibliography accompanies the book, a want duly 
apologised for in the preface It should also be noted 
that, as indicated above, the whole development of the 
brain is not dealt with; in the author’s words, 

” Ich theile mit, was mir mehr oder minder 
abgeschlossen vorliegt Die Zwischenkapitcl hofle 
Ich, falls mir Leben und Arbeitskraft bleiben, in 
absehbarer Zeit 2U konnen ” 

All zoologists will regret that this hope is not 
destined to be fulfilled G C C 


THE TURBELLARIA AS PARASITES AND 
PARASITE-CARRIERS 

Die TurheUarten ah Parasiten und Wtrte By L. 
von Graff, pp VI + 65 (Graz Leuschner und 

Lubensky’s Universitats-Buchhandlung, 1903 ) Price 
14 50 marks 

OROF VON GRAFF’S latest work dealing with 
^ the Turbellana is no less interesting than any 
of its predecessors, and students of parasitology must 
stand greatly indebted to him for putting together in 
such an accessible and stimulating form a full sum- 
mary of all that is at present known of parasitism 
amongst the Turbellana The first half of the work 
IS devoted to an account of the anatomy of six species 
of parasitic rhabdocoels Although all of these have 
been previously described by von Graff himself, or by 
other writers, the ampler accounts here given clear 
up many doubtful points and supply precise infor- 
mation not hitherto available on various anatomical 
features This part of the work is illustrated with 
three plates of great excellence 
The second part is devoted to considerations of a 
more general character. It includes a list of all 
known Turbellana which have adopted a parasitic 
or commensal habit Amongst them von Graff dis- 
tinguishes four principal grades of parasitism, namely, 
(1) occasional commensalism; (a) ectoparasitism ; (3) 
occupation of some chamber in the body of the host 
which communicates with the exterior; and (4) endo- 
parasitism The author points out that the effects of 
parasitism of the second and third grades do not pro- 
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duce any very marked results on the parasite The 
development of organs of adhesion is not greater than 
in the frec-Iiving species Eyes may or may not be 
present, and the size of the pharynx vanes with the 
species The character shared by the largest number 
of representatives of these groups appears to be the 
loss of cilia, especially on the dorsal surface There 
IS hardly an indication of that increase in size of 
the genital glands 50 conspicuous in endoparasitic 
forms where the eyes and adhesive organs are fre- 
quently absent, the pharynx and nervous system much 
reduced, whilst the body, on the other hand, is in- 
variably completely ciliated. As might be expected, 
the number of families represented m grades (2) 
and (3) 15 greater than the number of those which 
contain endoparasites , the majority of the latter belong 
to the VoiticidcC The hosts most affected by parasitic 
Turbellaria are holothurians, Crustacea, and niollusca 
Other echinoderms, worms, tumcates, and vertebrates 
are also preyed upon to a lesser extent 

Von Graff makes some interesting comments on 
the classification of the platyhelminthes The species 
of the genus Temnoccphala usually regarded as 
transitional forms between the Furbellana and 
monogcnelic trematodes might, he points out, be 
referred with equal justice to the vorticid genus 
Dcro<)toma Again, Fecampia, when sexually ripe, 
agrccb in characters of systematic importance with 
the cestodes In fact, “ the more thorough our 
knowledge of the platyhelminthes becomes, the 
more difficult it is to define the classes of the 
phylum But just as so-called bad species are of 
value to the student of evolution, so these ‘ bad 
classes * of the ffat-wormb supply him with arguments 
which are the more convincing in that they rest on 
the sure ground of ascertained morphological facts 
The work concludes with a useful list of the very 
numerous parasites with which the Turbellaria them- 
'^clvcs may be infected These range from symbiotic 
algs and bacteria to trematodes and nematodes It 
IS curious that the hrst recorded orthoneclid, found by 
Keferbtcin in Leptoplana tremellarts thirty-five years 
ago, has not yet been adequately described It differs 
considerably from the other orthonectids noticed since 
then F F Laidlaw 


OVR BOOK i^MKLF 

Apphcations of the Kinetic Theory to Gases, Vapours, 
and Solutions, By W. P Boynton, Ph D ^New 
York The Macmillan Company, London. Mac- 
millan and Co , Ltd , 1904 ) Price 7J net 
Therx are probably few mathematicians who can 
follow the long and difficult investigations by which 
It has been attempted to dispense with the second 
law, and to represent thermodynamical properties of 
matter as the changes which must necessarily take 
place in a molecular system for which the principles of 
dynamics and the laws of probability are assumed to 
hold good, Such attempts have been found practically 
m every case to involve some further ^assumption, 
whenever ^ a kinetic theory has been applied to the 
ronsideration of irreversible phenomena, and Mr. 
Burbui^ has unearthed this inevitable assumption 
ivhen it has escaped the attention of writers of several 
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recent papers It is probably as impossible to build* 
up an irreversible thermodynamical system out of 
reversible dynamical elements without any assumption 
as It Is to build up a Euclidean geometry without some 
axiom of parallels. 

But apart from such considerations as this, a 
kinetic theorv of considerable use to the ordinary 
physicist in furnishing him with a mechanical repre- 
sentation of the properties of matter in its vanous 
states Dr Boynton has taken as his standard the 
requirements of a reader who is familiar with the 
elements of the calculus, and he has produced a book 
which will be of great value to students both of physics 
and of chemistry 

It IS perhaps unfortunate that those English 
physicists who are most competent to write books like 
the present one are usually too much tied down by 
other duties to undertake such work, especially as the 
task IS in most instances an unprofitable one to the 
author It is therefore satisfactory to find that Dr 
Boynton's book is written so much on the lines of an 
English text-book that it seems well suited for intro- 
duction into this country The features which we 
particularly like are, firstly, that the author is careful’ 
to give his readers no excuse for believing he has proved' 
a result when lie has only given an elementary in- 
vestigation of it, and secondly, that instead of intro- 
ducing irrelevant philosophical digressions or views 
of his own, he has kept strictly to an exposition of 
I commonly accepted theories 

It 15 much to be wished that the same could be 
said of all the books which find their way into our 
class-rooms from the ocher side of the water. It is- 
becausc they do not generally come up to the present 
standard of excellence that the difficulty of writing 
English text-books that are worth writing la to be 
regretted G H. B 

Handbueh der Physik By Dr A Winkelmann 

Second Edition First part of vol iv., Electricity 

and Magnetism 140 figures Price la marks 

First part of vol vi , Optics 170 figures Pnee 

14 marks (Leipzig Barth, 1904 ) 

Every student of physics will share the satis- 
faction of the editor of this treatise that a 
second edition was called for so soon; for he has 
found It to be an indispensable storehouse of expert 
knowledge in all branches of the subject, and the 
need for another edition enables it to be brought once 
more abreast of the rapidly advancing tide of know- 
ledge. 

The book 15 of the nature of an encyclopsdiap for 
each section is written by an expert in the section; 
twenty-two of the leading physicists of Germany 
collaborate in this way with Dr Winkelmann, the 
editor, in its production Of the two parts before us, 
that on electricity and magnetism 15 contributed by 
Drs Graetz and Auerbach, while the part on optics 
15 the work of Drs Czapski, von Rohr, and Eppen- 
stein 

References are brought up to the middle of 190a. 
Thus amongst cleLtncal instruments the Dolezalek 
electrometer finds a place; the large amount of recent 
work on the properties of dielectrics is very amply 
discussed, including the double-rcfractlng properties 
for electric waves Great stress is laid on the impor- 
tant advances made in the construction and standard- 
isation of standard cells 

The optical portion is wholly occupied with geo- 
metric optics and applications to optical instruments. 
The fact that the writers are connected with the firm 
of Zeiss is a sufficient guarantee of the quality of 
their contributions The only regret that one feels in- 
glancing through the book is that the tremendous. 
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amount of material to be dealt with makes comprev 
51011 a sine gua non. It js only a taste we get; but 
the voluminous references to original sources forming 
the extensive footnotes point the way to a fuller feast 
It IS as a reference book that the chief value of the 
volume will be found ; it is not intended for consecu- 
tive reading 

Each paragraph is a highly condensed account of a 
particular part of the subject Thus von Rohr con- 
centrates into a few pages the principal facts treated 
at more adequate length in his treatise on photo- 
graphic objectives, 

Again, von Seidel’s method for dealing with the 
aberrations of lenses is limited to what seems very 
scanty treatment when the importance of the method 
is taken into consideration But for fuller information 
the author is obliged to refer to a forthcoming work 
by A, Konig and himself — there is only room for 
outlines in a work like the present 

The work throughout is produced with the 
thoroughness w^hich is chriractenstic of German 
publications We look forw^ard to the completion of 
the entire book 


Laboratory Exercises in Physical Chemistry By 
Frederick H Gctman Pp viii + 241 (New York 

Wiley and Sons, London Chapman and Hall, Ltd , 
1904) Price 8s 6 d net 

The title of this bonk might lead one to expect that 
what IS really a distinct want had at length been 
met Beyond the title, however, there is little in it 
that merits favourable iximment, both in conception 
and in execution it is most inadequate One finds, 
for example, that viscosity and surface-tension are 
accorded fourteen pages, of which four are purely 
theoretical and wholly out of place, whilst solubility is 
disposed of in four and a half pages. Again, we dis- 
cover moletular volume in the chapter on thermometry, 
and poLyimctry m the chapter entitled The Spectro- 
scope 1 Not only is the author hopelessly deficient 
m the general sense of proportion and arrangement, 
but in matters of detail he is equally at fault He 
actually (p 30) introduces the temperature correction 
o! the barometer into the calculation of a vapour 
density by Victor Meyer's method— the only method 
given and does not even succeed in doing it cor- 
^ I oi resistance as the intcr- 

nationai ohm (p 153). and then gives his data in terms 
ot the Siemens mercury unit (p 172), which is never 
defined or even mentioned Turning to his practical 
instructions we encounter the same thoughtlessness 
and omission of important details The student who 
conductivity measurements at 
different dilutions according to the instructions on 
p 177 1 for example, would obtain truly wonderful 
results, for no mention is made of the necessity of 
pipettes so adjusted that one withdraws 
exactiy the same volume as the other delivers What 
again, is a student to make of the instruction on 
JO cc of a N/32 solution of pure 
the dor acid of 

wWch the basicity is sought These instances 

the volume one can only express the hope 
I may spe^ily be forthcoming a book whirfi 
shall be m fact what this is in pretension 

LesAnmaux domesttques By J Anglais. Pp 103, 
lilustrat^. (Pans Schleicher Frires ct Clc ; 1904 ) 
The object of this volume may be best described W 
paraph^smg the first portion of the introduction, 
where Dr Anglais states that it has been his aim, with 
the aid of a number of ingeniously planned coloured 
plates, to describe the essential characteristics, both 
external and internal, of a certain limited number of 
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’ types of our most familiar domesticated animals It 
is addressed to all who desire to make themselves 
acquainted with the leading features and characteristics 
of such animals, without the drudgery of long and 
profound practical study, and to acquire a general idea 
of their physiology and the history and object of their 
subjugation by map As many details as possible of 
the peculiarities of the external form and of the internal 
anatomy are displayed in the illustrations and de- 
scribed in the text, so that it is hoped the work will 
serve in the case of some readers as an epitome of 
comparative anatomy and morphology, while for 
others it may form a starting point for more detailed 
study The animals selected for illustration are the 
horse, the cow, the sheep, the pig, the dog, the cock, 
and the goose, each being illustrated and described 
on the same plan 

The illustrations of each species are five in number, 
and are printed on both Mdcs of the cards, which are 
cut out to the shape of the animal, and so arranged 
as to fold over one another The first shows the 
external form, the second the skeleton, the third the 
vascular system, the fourth the muscles, and the fifth 
the nervous system and viscera 

So far as anatomy can be learnt by means of 
diagrams, the work appears to deserve all that is 
claimed for it, and it will probably prove of consider- 
able assistance to artists Whether nil the subjects 
selc^cted for illustration would meet with commend- 
ation at the hands of breeders may, perhaps, be open 
to question R L 


LETTERS 10 THE EDITOR 

The Editor does not hold himself responsible for opimoni 
expressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, refected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of arionymous conimunicaiions j 

Traction of Carriages 

In tentative answer tn your correspondent, p 270, I 
suggest the following — 

I he best angle of traction on a rough or irregular surface 
is at an upward inclinalion to im general slope This 
upward slanting pull can bi applied to a two-wheeled 
\ehicle, and to the fore-wheels of any vehicle, but not to 
the hind wheels — especially if they are far away 
Consider, further, the summit of u hill, and let a waggon 
bp so elongated that its hind wheels ate still ascending 
labile the horse is descending his pull is exerted at a very 
bad angle on this part of the load, and in extreme cases 
the hill might almost act as a detent 
1 should like to take the oppnrcunity of saying that 
whether the traditional heavy draught of a long-bodied 
carnage is well founded or not, 1 am convinced that the 
ordinary hanson cab is badly balanced, and that a horse 
would be better with some load on his back, except when 
descending a hill Ihc comfort of a wheelbarrow over a 
balanced cart is considerable 

Though it may be easy to overdo the loading, nothing 
can be worse than a constant upward pressure on the chest 
of a horse a pressure which at present automatically in- 
creases on an up grade, thus tending to deprive the animal 
of part of his own weight, on the existence of which the 
effiracy of every locomotive depends 

Oliver Lodge 


Lobster Hatching. 

^ Perhaps your readers interested In economic marine 
biology may care to know, as a small contribution to the 
record of times and seasons, that the berned-lobsters kept 
at the Port Enn Biological Station started hatching out 
their young on July 15, So far the loss after hatching has 
been under i per cent. We find the best food for the young 
lobsters to be finely teased up fresh liver of the common 
*hore crabs. W A. HerdHAN. 

Biological Station, Port Erin, Isle of Men, July sa 
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im PRESENT STATE OF AGRICULTURAL 
EDUCATION IN ENGLAND 

W E have just received from the Essex Education 
Committee a little illustrated pamphlet whiuh 
tells us what is being done in that county for the 
education of the agricultural cummunity It repre- 
sents a different system from any prevailing else- 
where, hence it may be worth while to examine it not 
only on its own account, but from the more general 
point of view of the organisation of rural education, 
so great is the diversity of procedure in the various 
countie'^ 

The centre of the Essex system is a set of 
liiboratones, chemical and botanical, in Chelmsford, 
here samples of manure, foods, soils, seeds, &c , arc 
tested for the local farmers , here also various 
mvistigations in connection with the field experi- 
ments or With special problems arising in the 
agriculture of the county are earned out The 
laboratories form primarily an investigating and 
advisory centre; at the same time a considerable 
amount of direct instruction is given there, mainly in 
tJic form of short courses for adult students There 
IS a winter school of agmulture giving a nine weeks’ 
course, shorter courses still in horticulture and dairy- 
ing, Saturday classes for the instruction of elementary 
schoolmasters, and a series of occasional lectures on 
market days for farmers From this centre also 
emanate the lecture courses given in the winter up 
rind down the county 

Of course, this does not exhaust nil the work being 
done in this direction by the Essex County Council, 
at Dunmow there is an intermediate school with a 
strong agricultural side, and at one end of the scale 
there are scholarships to be won at Cambridge, at the 
other classes in such manual operations as ploughing, 
shepherding, farriery, Sic. On the whole, then, the 
Essex farmer is not badly served, he has a scien- 
tific organisation working out the local problems 
which he can consult for technical advice, and a recog- 
nised system of education by short courses is being 
developed for him, though ns yet it is in a somewhat 
imoerfect state. 

But It is noteworthy that neither the Board of Agri- 
culture, which has charge of all higher education in 
agriculture, nor the Board of Education can even 
advisc, much less control , the whole scheme is 
managed by a committee ** which, with the single 
excepnon of the Chairman, consists entirely of Essex 
farmers." All honour to such a committee for the 
open-minded way it has attacked the problem, but 
in the end so restricted an administration cannot make 
for efficiency 

The county unit for educational purposes is valu- 
able, always provided the central authority is active to 
coordinate, to give continuity of policy, to prevent, on 
the one hand, overlapping agencies, and on the other 
to see that the whole field is covered It would be easy 
to point out the weak ipots in the Essex programme, 
the scanty provision for secondary and the neglect of 
primary instruction of a rural character, but the county 
authority is working hard according to its lights and 
to its resources. Turn to the neighbouring counties, 
and the need of some central stimulus is seen ; Herts 
does ^bout as little as it can, a few lectures and some 
Courses on cottage gardening represent its^ method 
of shelving its duties, while in Suffolk we are informed 
that patt at least of the technical instruction money 
goes In 5! doles to village flower shows I These 
counties and many others like them have but slender 
funds to devote to technical education, so slender that 
it does not ^eem to be worth anyone's while, inside the 
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county or out, to see that they .ire rationally stciiL 
The only authority which hasi any power is the Local 
(jovcrninpnt Dnard, the .auditor of which has to sec that 
lh<‘ ixpcnditun is on something that can be made to 
square with a definition of technical education * 

The Lime has come when either the Board of 
kduc'iLion or the Board of Agriculture (and it is 
also a pressing matter that one or other of these bodies 
IS made wholly responsible for ngriiultural education) 
should stop jn .and tell the counlv councils what they 
ought to do and how^ they must set about it. By ibis 
tunc experiments enough hive been made, for it is 
well known what sort of work will succeed and what 
schemes are fiasible, m one lountj or other every 
sort and grade of rural education h.is had a Inal, and 
some survive 10 do excellent work of their kind Only 
n ctnlral authority knows what has answered else- 
where and can be made to answer .igain , at present 
wc sec county after county embarking on schemes 
foredoomed to failure, schemes which each committee 
thinks to be new inventions instead of the obvious 
mistakes into which every beginner falls, unless he has 
the forethought to get up his subject The free ex- 
perimenting of the lait ten lears has done its work, 
it IS time now to apply the successful results And 
unless the central authoiity docs intervene 111 earnest, 
it IS not too much to say that the purely rural counties 
will never get any agricultural education at all, they 
are poor and unenterprising, they are isolated and 
bitterly averse to cooperating with neighbouring 
counties as feeble as themselves (even cast and west 
Sussex cannot join forces to support the same agri- 
cultural school), lastly, they are angry at being called 
upon to meet the unexpectedly heavy demands for 
elementary education, and will divert as much of the 
" whisky money " to that end as they can It is not 
that the country is without agricultural education; 
we have now many organisations as good as anything 
in America or Germany, which have equally won the 
confidence of the farmers for whom they were de- 
signed Among others, we need only instance the 
Kent and Surrey joint scheme which makes a centre 
of the Wye College, or the Cheshire School at Holmes 
Chapel, but whole tracts of the country that are even 
more in need of similar work are absolutely blank, and 
are likely to remain so unless a central authority can 
step in with some power and a determination to shake 
the self-complacency of the backward county councils 
From another point of view the lack^ of a central 
authority with a wide general outlook is even more 
disastrous — there is no provision for the furthering 
of research. Now it is not only a truism that any 
scientific teaching that is to be of value must he based 
on research, but anyone who has had experience m 
that line has learnt that you can only secure the 
sympathy and cooperation of farmers by instituting 
investigations in which they are interested A course 
of lectures on agricultural chemistry would go un- 
heeded, little more attention would be paid to a course 
on manures; but offer them the results of some first- 
hand experience in the shape of expenments dealing 
with a problem of local importance, and they wUl 
come to hear and remain to discuss How does the 
American Department of Agriculture seek to commend 
itself to its farmers? Almost wholly by research 
Principal Reichel’s article, again, in the reports of 
the Mosely Commission, tells us how the great 
Canadian agricultural college at Guelph only took 
root when it got hold of the farmers by expenmenta 
followed by discussion. Yet the Locni Government 
Board, which passes many curious things masquer- 
ading as education, draws the line at research, and 
even the Board of Agriculture, which has some money 
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to spend op furthering^ higher agricultural education, 
has decided that research is outside its purview 
Yet if there is one field of work of proved public 
utility which wants the fostering of a central 
authority it is agricultural research. To begin with, 
when it is only possible to raise one crop in a year the 
progress of an agricultural investigation is necessarily 
slow, and requires to be continued without any 
external pressure to produce a result quickly Again, 
the problems of the nutrition of plant or animal are 
so complex that the investigator, eliminating variables 
to obtain a crucial test on some particular point, ap- 
pears altogether unpractical to the farmer. Now that 
the main principles of the action of manures and their 
adaptation to particular crops and soils are known, 
or ginal investigation, which is really breaking new 
ground, will not appeal either by its methods or even | 
by its results to the ordinary man It will be done for 
the benefit of the teacher and the expert, and will get 
translated into practice by modifying the instruction 
or advice which they give to the actual working farmer 
But research of this kind will never obtain the support 
of the county councils, except so far as it is undertaken 
out of pure keenness by individuals on the staff of the 
various teaching institutions, the county councils 
require demonstrations of the application of known 
principles to local conditions and experiments for the 
enlightenment of the current generation of farmers 
Even with such trials it is diflicult to secure the 
necessary continuity of policy, Somerset has just dis- 
continued Its experimental farm after a very few years* 
trial, and there is a local movement directed against 
ai^other county experimental farm which is very 
ominous in view of the pressure on educational funds 
brought about by the new Bill For permanent in- 
vestigations, ** travaux k longue haleine," we have 
in this country only Rothamated and the Royal Agri- 
cultural Society's station at Woburn , Rothamsted has 
but 25002 a year (each American State gets at 
least 40002. a year for its experiment station I), and is 
asking for further funds to enable it to do more than 
continue to exist, yet it does not appear to have con- 
vinced the Board of Agriculture that research is part 
of education or is A^orthy of assistance As to the 
Woburn farm, who can say what will happen through 
the financial straits into which the society has been 
driven by its show at Park Royal ^ But in any case 
compare these two solitary agencies with the great 
organisation possessed by the United States, of which 
we get a personal impression in Prof. Armstrong’s 
paper in the Mosely Commission reports Yet it can- 
not be argued that we need such work any less than 
America, W even if in England itself " agriculture 
only stands for shillings where commerce stands for 
pounds," the proportion is very different when we look 
at the Empire as a whole Teachers and investigators 
are being constantly called for; how are the experts 
to be trained, the teachers to be inspired, if there is 
no adequate provision for research at home^ Up and 
down our dependencies men may be found doing expert 
work in agriculture, men whose knowledge, both of 
agriculture and of science, has been acquired by work- 
ing as assistants in commercial analytical laboratories; 
these men are doing excellent work, but they cannot 
wholly escape from the defects of their training. 

Nobody familiar with the facts can fail to recognise 
the enormous advance that has been made within the 
last twelve years, before which time agricultural 
education did not exist for the ordinary farmer ; now 
it IS good " in parts," and the time is ripe for a strong 
central administration to take the work in hand, level 
up all round, and put research, which should be the 
mainspring of the whole,^ on a sound independent 
footing. 
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TWO BOOKS ON LOCAL NATURAL 
HISTORY^ 

TV/IR TREGARTHEN’S bnghtly written and a. 
iVl quisitely illustrated book is absolutely redolent 
of the breezy uplands and the surf-beaten beetling' 
cliffs of the western duchy, and is evidently the 
work of a sportsman-naturalist of the old-fashioned 
and best type. It is true that the author 
deals with his subject more from the porting 
than from the natural history aspect^nd to a 
great extent with the methods of sport belong- 
ing to d bygone day — but perhaps it is none the 
worse for this, being entirely free from all traces of 
that " faddism " which tends to lamt the work of many 
of the self-styled field-naturalists of to-day. Whether 
he is describing fox-hunting in the olden time, the 
habits and wiles of foxes and their cubs, dilating on 
the fascinations of digging out badgers from their 
subterranean retreats, or narrating the perils att^- 
dant on a midnight descent through a tortuous adit 
to the rocky cave where dwell the seals, he is equally 
delightful and fresh All the photographs of 
animal life, to say nothing of those which portray the 
striking coast scenery of the Land's End district, are 
admirably well chosen and well executed, the one m 
fox cubs herewith reproduced being only a sample of 
the general excellence of style 
Although ostensibly devoted to sport, the work 
contains here and there some interesting observations 
with regard to the fauna of the county We are told, 
for instance (p 165), that hares are almost non-existent 
in this part of the country, their scarcity being due 
apparently not to excessive persecution, but to the 
iinsui tabicness of the climatic or other physical ^n- 
ditions Some years ago, upwards of 150 of these 
animals were turned out in various parts with the re- 
sult that within a comparatively short period nearly all 
had disappeared It is satisfactory, however, to learn 
that the badger (why will the author call it one of 
the most ancient of animals?) is as abundant as the 
hare is scarce, the author stating that it generally 
shares a burrow with the fox Seals, too, thanks to 
their wariness and the almost inaccessible caves they 
select for their abode, show no signs of decrease on the 
northern coast. , 

To the naturalist, the description of the seal-caves 
and their living denizens is, indeed, the cream Of the 
whole book, and many readers would, w,e feel sure, 
long for an opportunity of beholding the scene de- 
scribed, were it not for the attendant dangers and 
difficulties. The particular visit described was made 
by night at low-water, when the entrance to the cave 
was barred by exposed boulders, thus rendering it 
impossible for the seals to escape. " We advanced to 
the edge of the water," writes the narrator when 
describing the visit, " With a torch in each hand, hold- 
ing them well up, and forward at full arm's-length. 
It was the sight of a lifetime. Five huge beasts, two 
grey, the rest a dirty yellow, mottled with black spots, 
lay swaying on the sand, prepared to make a rush— 
they can shuffle down a slope at a great pace — if we 
entered the pool, and these were not all, for in dark 
recesses beyond 1 saw indistinct forms move, and once 
I thought I caught the gleam of liquid eyes " 
llie numerous species of sea and shore birds fre- 
quenting the Land’s End claim the author’s attention 
in the concluding chapter, where reference Is also 
made to several m the rarer birds of the land. Both 

1 *' wild Ulb I he Luid's End , Obfarvations of Ihe Hibitasnd Hhidc 
of the Badfir, Ouer, Sul, Han, ud of thalr Punuan in Cornwall.'* 
By J C TnBErthep Fp. xii+ajd , illuBtrated. (London . John Many, 
igo4.) Price lor 6^ net „ , 

" In the King'f County ” By E K. RoblnwD Pp viU+asi. (London 
libivter and Co , 1904 ) Prict 6r 
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magpies and men woodpeckers are stated to be more 
common at tne present day than was formerly the 
case, while it is only of late years that the pushing I 
starling has taken to breed in the district With a I 
bare reference to the account of the author’s last sight | 
of a pair of Cornish choughs — possibly the last of 1 
their kind — we must take leave of a charming 
volume 

In any work devoted to outdoor life in Norfolk the 
element of sport is certain to loom large, next to which 
birds will probably claim a considerable share of the 
author's attention, and Mr Robinson’s volume is no 
exception to this rule Such subjects as ” a royal 
shoot " and “ beside the covert ” are, indeed, inter- 
calated with chapters on panics in bird-land," " the 
hawk's harvest," and the "birds of autumn," and 
throughout the portions devoted to the wild life of the 
count) there will be found scattered many observations 


RELATION OF RAINFALL TO RVN OFF. 

I V Nature of January 7 fvol Ixix p 226) notice was 
directed to the attention paid by the Geological 
Department of the United States to the water re- 
sources of the country, and to the series of reports 
that had been issued relating to the supply available 
for domestic and business purposes, for power and for 
irrigation We have recently received a further series 
of reports relating to the progress of the stream 
measurements for the year 1902 carried out on the 
northern and southern Atlantic coasts, Mississippi 
River, Great Lakes, Pacific coast and Hudson Bay 
drainage districts , the hydrography of California and 
the storage reservoir there , and an account of the 
irrigation of India 

With the exception of the last, these volumes 
consist almost entirely of statistical records of the flow 



which cannot fail to be of interest to the field-naturalist 
and lover of the country. A feature of the work is the 
candid and straightforward, manner in which the 
utility or harmfulness of the mammals and birds gener- 
ally classed by keepers as “ vermin " are discussed, 
no special pleading being used to afford any of these 
creatures exemption from destruction when, in the 
author's opinion, it is well merited Among the 
mammals which, according to Mr. Robinson, rightly 
occupy a place in the " keeper's museum " are the 
stoat and the hedgehog, the indictment against the 
latter, from the keeper’s point of view, being even 
heavier than the one in pcH’s " British Quadru- 
peds " ^ 

residents in Norfolk the book should prove 
sjj^ially welcome, but It is also one which' Can be 
taken up to while away an idle hour by every reader 
interested in sport and country life- R 
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of streams, and although of great value to American 
hydrologists, do not call for any special notice, 

Paper No Bo of the series of hydrographic investi- 
gations on the relation of rainfall to run ofl, compiled 
by Mr, George W Rafter, contains information which 
is of value to those interested generally in the ques- 
tion of water supply 

The author of the paper commences by saying that, 
as the result of many years* study of the problem in- 
dicated by the title of the paper/ he has come to the 
conclusion that no general formula is likely to be 
found expressing accurately the relation of rainfall 
to the run off of streams, for these vary so widely in 
their behaviour that every stream is a law unto itself. 

Mr Rafter directs attention to the desirabili^ of 
the adoption of uniiorjnlty or standardisation of the 
units of measurement, and warns engineers to be very 
stow to add (o the number of standards of pnusure 
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for ilo^^lng water already in use Jn the United 
States, as in this country, the cubic foot is 
taken as the unit of volume and the second as 
the unit of time when measuring flowing w'ater in 
streamsj while here the gallon is generally adopted 
as the unit when dealing with supplies for domestic 
purposes In the United Stales the million gallons 
in twenty-four hours appears to be recognised as a 
standard for city watir supply, and an acre in area 
covered one inch or a foot deep m a month or a year 
js used for irrigation purposes The unit of inches of 
rainfall per acre on the catchment area and the result- 
ing run ofl in gallons for town supplies, or m cubic 
feet for drainage, is a measure of very general adop- 
tion, In India many irrigation engineers have adopted 
the term " cusccs ** as representing cubic feet per 
second 

With regard to the proporbon of rainfall that finds 
Its way into a stream, the author deprecates the use 
of averages, and expresses the opinion that safe de- 
ductions can only be obtained from using the minimum 
rainfall and talcing into account the longest period 
such minimum s may be expected to occupy The 
records of the United States show that this ininimum 
period may be expected frequently to last more than 
three years 

In this country the general rule is to take the 
average of the longest period over which the rainfall 
records of the district extend, from this to deduct one- 
fifth to allow for the mean annual rainfall of the three 
consecutive driest years, and from the product further 
to deduct from eleven to fifteen inches for loss by 
evaporation, soakage, &c , according to the character 
of the ground, the remainder giving the quantity 
a\ a liable for storing If compensation water has to 
be provided, a further deduction of one-third of the 
available supply has to be made Fourteen inches is 
oornmonly taken as the figure representing evapor- 
ation, &c., in this country. For example, with an 
average annual rainfall of thirty inches, ten inches 
would be available for run off or storage, or, where 
compensation water has to be given, 6-67 inches would 
be available for storage. Taking an inch of rainfall 
as ^630 cubic feet per acre, lo inches would give 36,^00 
cubic feet or 226,300 gallons to the acre of gathering 
ground. « 

As a general statement, Mr Rafter’s investigations 
have led him to the conclusion that the minimum 
rainfall varies from half to one- fourth the maximum. 


be collected in a reservoir a minimum fall derived 
fiom an average o-f years 'may be^a trustworthy guide, 
but where provision has to be mbde for carrying off 
the water in artificial channels for drainage purposes, 
or where the water has to be puq^ied, as in low-lying 
districts, the data to be ascertained is the maximum 
rainfall that has to be dealt with in a short period 
Thus, while the rainfall of the year, or even of the 
wmtor months, may not have been excessive, yet 
floods may have ensued due to heavy rain falling for 
a few days on ground already saturated In the Fen 
districts on the east coast of England, which depend 
entirely on artificial drainage, the rule is to allow for 
a discharge equal to a continuous fall of a quarter 
of an inch of rain dunng twenty-four hours The 
mean daily fall of the ram which caused the twenty- 
one floods in the Witham district since 1852 was an 
average of o 26 inch spread over seventeen days ; 
the average annual fall of the district for the wet 
period was 32 39 inches, and over a period of seventy 
>ears 22 93 inches The greatest fall during this 
period averaged o 41 inch spread over fourteen days, 
in November, 1885, and also in October, 1883, when 
there was considerable flooding ’ 

The figures given in this paper show that in the 
eastern States of America with a maximum rainfall 
of from 20 to 60 Inches half the rainfall runs off, and 
that with a minimum fall from a fourth to a sixth. 
In the western States, with a fall of about 12 inches, 
the run off vanes from half an inch to an Inch 
The total run off of a stream depends very largely 
on the run off of the storage period Usually about 
075 to 085. of the total rainfall of this period nihs off 
in the stream, while for the summer, or growing 
period, not more than about ai of the rainfall appears, 
this small quantity being due to evaporation and 
absorption by vegetation The total run off for the 
year depends very largely on whether or not the rain- 
fall from December to May is large or small Whether 
any given stream is low during the summer months 
or has then a well sustained now will depend very 
largely on the rainfall of the month of May. When 
the May rainfall is heavy enough to prepuce full 
ground water, the flow is likely to be well sustained. 

The extent of afforestation seems to have a consider- 
able effect on the run off of streams, catchments with 
dense forests showing a larger run off for the same 
rainfall than those which are deforested. 


The late Mr Symons's proportion for this country 
was that the rainfall for the wettest year was half as 
much more than the mean, and for the driest year 
one- third less, or, taking the average of three wettest 
years, one-fifth less than this average. 

Mr Rafter considers that averages derived from a 
shorter period than thirty-five years are not to be relied 
on within 2 per cent. The same conclusion was 
arrived at by Mr H R Binnie in his paper on the 
average^ annual rainfall reported in the minutes of 
pmeedings of the Institution of Civil Engineers, 1892. 
This figure was derived from an examination of rain- 
fall statistics from 153 stations situated all over the 
world, While short periods like five years' average 
gave an error of 32 per cent , and thirty years 5 8 per 
cent,, the error for thirty-five year periods was only 
2) per cent , and fifty years came no closer 
Although the annual quantity of rainfall varies very 
much in different localities and in different countries, 
the same law universally applies as to the relation of 
the wettest and driest years to the average fall if taken 
over a sufficiently long penod 
As pointed out by the author of the report, caution 
is necessary in taking the average of the rainfall as 
a guide; for storage purpotes, where the water has to 
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‘ THE ARAPAHO SUN DANCE • 

T he scientific value of the anthropological series 
of the Publications of the Field Columbian 
Museum, Chicago, has been sustained by the im- 
portant memoir on the Arapaho sun dance by Dr. 
G A Dorsey, the energetic curator of the Department 
of Anthropology Although only very recently pub- 
lished, the work bears the date of June, 1903, which 
will cause superfluous trouble to bibliographers Dr. 
Dorsey witnessed the sun dance in 1901 and 190a, and 
he has taken great pains to give a clear and minute 
account of this eight-day ceremony The description 
Is illustrated with a great wealth 01 illustrations, there 
being no fewer than 13^ plates, many of which contain 
two figures , it is probably safe to say that no ceremony 
has hitherto been so amply illustrated It is also a 
matter of congratulation that the description is so 
detailed, as the significance of a ceremony can only 
be adequately realised when all the details or the events 
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are cSrefuDy recorded We cun heartily congratulate 
the author and the rnuseum authorities on the publi- 
cation of this authd^itative memoir. More inforin- 
.ition would, however, be welcome as to the precise 
part taken by the sevara] social groups of the Arnp.tho 
in this national festival, as this is usually an important 
element in social ntual Apparcnilv the ceremony may 
take place at any tune, but it is (^tnerully durinjf the 
winter It IS performed in compliance with a vow 
Manv ceremonies are performed in connection with 
n Rabbit-tipi (or tent), which is erected on the firs! da\, 
and the men who perform the rites are known as 
R.ibbit-mcn, the orig-iii of the name is due to a mylh 
On the second day a sweat-Iod^je is built, not only as 
a means of bodily purification, but because they want 
to be cleansed from former sms, evil desires, and to 
be protected from all kinds of plagues Next, a bison 
should be caught and killed , now they have to content 



Fie I — The slraight pipa baleg mnolced by ihe Siin Dance prieite end 
Hence n 


themselves with any old buffalo robe that is available, 
and this skm has to be painted On the fourth day 
the centre-pole for the Offerings '-lodge is cut down by 
two women f and brought into the canip and erected in 
its^ midst with great ceremony ; as this new lodge is 
being completed, final rites are held within the 
Rabbit-tlpi. In this very large lodge is the altar, and 
here dancing takes place, which is at the present day 
of a simple character. Near midnight of the second 
and fourth days a remarkable symbolic ceremony takes 
place between the grandfather and wife of the Lodge- 
Maker, The former personifies the sun and the latter 
the moon, and the ceremony brings strength to the 
people and increase to the tribe. The sixth day is 
known as Medicine Day ” \ the dancers have now 
fasted for about forty hours, and St is supposed that 
by this time their minds are in a proper condition to be 
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susceptible to the influence of the sun, and they are 
exhorted to be of a reverent frame of mind The 
rising sun is greeted with a dance During this most 
im|)ortant day of the senes new chiefs are in- 
augurattd and names changed There is a consider- 
able amount of evidenci that in former times un- 
bridled license prevailed throughout the camp on this 
night, which w.is taken advantage of by all, as it was 
considered one of the rites of the ceremony, 111 more 
recent years this has been tnlirely given up, but the 
occ.ision is utilised for courting The seventh day 
commences and ends with sun dances, and then takes 
place ihe ceremony w'lLh the symbolic sun-wheel The 
dancing is parliculaily fatiguing, and finally, in Ihe 
I ceremony witnessed by Dr Dorsey, a gre.'it shout W'as 
\ sent up by all, for the lerenionv had come to a happy 
termination without anyone falling by the way and 
I without a mishap This impressive exhibition of 
endurance and faith is termed “ gambling against the 
Sun " It expresses on the part of each dancer his 
earnest prayer and effort to conquer, to survive, and 
to complete his three day?' fast without falling, in 
spite of the opposition of the intense heat of the sun, 
to survive means lo wdn benefit Then follow the 
bathing and purification of the dancers 

On the last day of the sun dance ceremony there 
takes place the final dancing nut to meet the sun , the 
method of advancing by degrees outside the lodge 
IS a form of asking the Man-Above and the Cirand- 
father to listen to their prayers, it also typifies the 
going after something which is gtxid A shaking of 
blankets which takes place may be regarded as a purifi- 
cation rite whereby sickness and sorrow are shaken 
off The smoking of the slraight-pipc (Fig i) at this 
time, on the part of all, which forms the final per- 
formance in the ceremony, is to the effect that all 
might follow a straight road, that all might be pro- 
tected, and that the families of those who have fasted 
and taken part in the ceremony might be guarded from 
harm, inasmuch as they have performed the ceremony 
according to the orders of the Man-Above 

Before dispersal, parents, often accompanied by their 
children, enter the Offerings’-Iodge, and after pray- 
ing, tie on to the centre-pole the clothes discard^ 
by their children during the year One of these 
prayers is as follows — “ White Man-Above, my 
Father, here arc the clothes of my child 1 am going 
to deposit them They are no longer good for my 
child By doing this I ask you to watch ^ over him 
from day to day and keep him from temptation May 
he grow up to be a man, to understand your teach- 
ings which we have just gone through ! I hope you 
will hear our prayer for my child ” 

A C Haddon 


THE UNGULATE MOLAR * 

I N the course of his attempt to tolve the puzzle of 
the homologies of the cusps in the more compli- 
cated types of ungulate molars, the author of this 
bulky memoir takes the opportunity of directing atten- 
tion to certain points with regard to mammalian 
dentition in general, and also comments on the exceed- 
ing intricacy and difficulty of several of the problems 
presented thereby The solution of one difficulty, he 
observes, not un frequently gives rise to a whole crop 
of fresh problems, and, paradoxical as it may seem, 
every increase in our knowledge serves only to reveal 
the depth of our ignorance 

With the enormous amount of variation displayed 
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by the molars of the numerous types of ungulates 
peculiar to the Tertiary formations of South America, 
Dr Ameghino has almost a superfluity of matenal 
upon which to work So vast, indeed, is his subject, 
that It would be impossible, within the limits of our 
space, to follow him m his survey from one type to 
another, or, indeed, to discuss his general con- 
clusions, and I shall therefore confine myself to direct- 
ing the attention of my readers to certain points of 
special interest in the author’s work 

In the first place, it may be noted that Dr Ameghino 
reiterates his opinion as to the falsity of the tritu- 
bercular theory of molar development, tntubercular 
molars, instead of being the primitive type, having 
been derived, on his view, from those with four or six 
cusps Whether this opinion is in any way biased 
by the author's contention that the earlier Patagonian 
mammals are of Cretaceous age may be worth con- 
sideration 

Of greater iniportance is the support given by Dr 
Ameghino to the view that the molar formula of the 
placental and marsupial carnivores is numerically 
identical, that Is to say, that there are three true 
molars in both (when the full series Is developed) 
instead of three in the one and four in the other He 
consequently regards the replacing marsupial premolar 
as the third instead of the fourth, and the tooth behind 
it as a persistent milk-molar The numerical identity 



Fig I — Rigbi upper molar 
of liorie entero in 
tamiil piller; hy^ poi 
ten iDtarnel plllir 



Fia a —T eTt upper molar 
or NiJgai to jfaoHT accea 
sorr pillar between the 
iwomnininnercreicenu 


of the marsupial and placental series was urged long 
ago by Prof Gaudry, and this view was more fully 
developed a few years since by the present writer, 
when evidence in favour of the above-mentioned homo- 
Jogy of the marsupial replacing tooth and the one 
behind it was likewise adduced Although it has su^ 
sequently received the assent of Dr Wortman, this 
view has not, however, yet been accepted by zoologists 
generally It may be added that it is a question on 
which only those with a considerable amount of 
palsontological knowledge are competent to form an 
opinion 

Another point of great interest referred to in Dr, 
Ameghino *5 memoir is the alleged occurrence in 
Nesodon and certain other Patagonian Tertiary 
mammals of three distinct dentitions. Since the 
existence of this remarkable phenomenon Is stated to 
have been accepted by Dr Scott, it may apparently 
be taken ^ as fuUy authentic The ** pre-lacteal *’ 
cheek-dentibon, according to the figure given, consists 
of three very small teeth, differing somewhat In form 
from their successors of the milk-series Dr. 
Ameg ^n o, whose view is almost certainly in this 
instaiflp influenced by his opinion as to the age of 
the Patagonian mammals,^ regards the " pre-lacteal ” 
dentition as a direct inheritance from reptilian 
ancestors In view^ however, of the specialised 
characters of Nesodon and its allies, and th6 absence 
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of a functional " pre-lacteal ” series in any other 
mammals, it would seem much more probable that it 
is a superadded feature. 

The last point to which we have space to allude 
relates to the homology of two of the cusps in the 
equine molar To render ^hls point clear, two figures 
have been introduced Into this notice. 

Since the date of publication of the first part of 
Gaudry 's ” Enchainements," the antero-pillar of the 
equine molar (p in Fig i) has been almost universally 
regarded as one of the pnmibve consbtuents of the 
tooth, corresponding to the inner extremity of the 
anterior transverse ridge (protocone) of the rhinoceros 
or anchitherium molar. From comparison with a 
large number of extinct forms, Dr Ameghino comes, 
however, to the conclusion that this antero-internal 
pillar (which is detached m Hippanon but joined to 
the body of the tooth in Equus) is really a superadded 
element, derived from the cingulum, and correspond- 
ing to the " accessory pillar ” of the molars of manv 
ruminants (Fig. 2) Consequently, the protocone will 
be represented by a part of the anterior inner crescent 
of the horse’s molar. Apparently Dr Ameghino has 
made out a very strong, if not a conclusive, case for 
Che new interpretation, I may add that the same 
opinion was independently arrived at and published by' 
Dr Forsyth-Major so long ago as 1873, but has been 
generally neglected in favour of the Gaudnan theory. 

Without in any way endorsing all his views, it may 
be confidently stat^ that in this memoir Dr,' 
Ameghino has made a very important contribution to 
mammalian odontology, R, L. 


DR ISAAC ROBERTS, F.R S, | 

'PHERE is one class of scientific amateurs which' 
^ seems to be the peculiar product of English 
society. Dealing with astronomy alone, and confining! 
our attenbon to those who have passed away, we have; 
such men as Lassell, Barclay, De La Rue, &c,, all of‘ 
whom, after amassing a considerable fortune in com-' 
mercial pursuits, have devoted the evening of theiri 
lives to furthering the in teres ttsf their favourite] 

science. The latest example of tfiia earnest attachment, 
to this particular branch qf ^ science waa Dr, Isaacj 
Roberts.whose death we reoord with profound regretj 
It is possible that he may be nearly the last of a dis-! 
tinguished series, for it is not unlikely tha^, as science! 
tends to specialise in parbcular directions, such 
instances will become less and less frequent. The 
wealthy amateur, it may be, will continue to provide 
the means for others, but the requirements tor the 
production of valuable woric^tend to become more and^ 
more severe, and the actual prosecution will soon be 
reserved to those who have been able to give up their 
whole life to special study, But Dr. Roberts was 
fortunate in fining a subject at which he could work 
with effect personally, and his own exertions were 
rewarded with valuable results 
For some years Dr. Roberts seems to have wavered 
between geology and astronomy as a congenial pursuit 
in his leisure hours. But possibly it was the appli- 
cation of some form of mechanical inquiry tnat 
attracted him in either direction. Among his early 
papers are the results of Investigations affecting the 
circulation of underground water and the filtering and 
hygroscopic properties of Trlasslc sandstone. In 
studying the movements of underground waterB> of 
which the observations were carrM on with great 
regularity, he employed mechanical contrivances wMch 
he designed himself Similarly, in pracdcal questions 
such as the determination of the pressure of grajbv 
on the Walls of lofty warehouses, when stored to great 
height, the mechanical side of the question seems to 
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have had the greatest attraction for him Finally, 
when he settW down to the continuous study of 
astronomy and procured a powerful reflector suitable 
Tor hi9 purpose, he introduced many small conveniences 
to assist the work, which no doubt contributed in a 
large measure to his ultimate success; for at the 
tune he began his work astronomers had not recog- 
nised with the keenness they do now the necessity of 
controJled driving clacks to equatorials, and other 
happy suggestions for lightening the labour or the 
irksomeness of prolonged exposure in photographic 
work This was the direction in which Dr Roberts 
chose to work, and in which he earned a well merited 
reputation It may be said of his early photographs 
that they were a revelation, and they are still worthy 
of profound study, though others working with more 
powerful instruments, and guided, it may be, by his 
earlv experience, have equalled and possibly surpassed 
them in the amount of detail shown Two handsome 
volumes containing photographs of nebulx and star 
clusters, which Dr Roberts published at his own 
expense and widely distributed, speak to his industry 
and liberality, and ins mechanical genius found another 
outlet by constructing a machine for the ready copy- 
ing or transference of the positions of the stars photo- 
graphed, to copper plates, from which they could be 
readily printed How far this device has been used 
IS uncertain , probably mechanical photographic pro- 
cesses have supplanted it 

Another feature in Dr Roberts’s methods which was 
eminently practical and worthy of imitation was the 
care he displayed m selecting a site for his observ- 
atory His desire was to secure a good observing 
atmosphere and the greatest freedom from clouds, and 
many and minute were his inquiries, both at home 
and abroad, before he settled on Crowborough Hill, 
where his observatory was Anally situated Even 
shortly before his death he visited Las Palmas for the 
purpose of making some observations which required 
good observing conditions, and it will be to the regret 
of many friends that his activity and his energy arc 
lost to us while he was still eager and capable of 
pursuing his favourite study 

The deceased astronomer, who had been elected a 
fellow of the Royal Society and many other learned 
bodies, was in his seventy-fifth year He was twice 
married, on the second occasion to Miss Dorothea 
Klumpkc, whose name and reputation are known 
throughout Europe, and to whom the deepest sympathy 
will be tendered 


JVOrE5. 

^VE regret to have to record the death, at the age of 
«ightv-two, of Sir John Simon, K C D , F R S , which took 
place on Saturday last 

The death la announced of Prof Traabot, formerly 
■director of the Alfort School, at the age of seventy-two 
years He had been a member of the Paris Academy of 
Medicine since 1S86, and was the author of many works 
relating to pathology, epidemic diseases, and sanitary 
‘administration 

Tii£ death is announced also of Dr J Bell Hatcher, 
curator of vertebrate zoology at the Carnegie Museum, Pitts- 
burg, at the age of forty-six years 

The Berlin correspondent of the Lancet states Prof. 
Koch will vacate his position as chief of the Royal Institu- 
tion for Tnfectioua Diteases on October i, in order that he 
may have more tune for sctentlfic research He will, how- 
ever, continue to be connected with the Institution, and, by 
'Special order of the Government, will have on the premises 
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a laboratory furnished at the public expense, and the clinical 
material of the institution will be placed at his disposal 
We learn also from the same source that Prof Koch is to 
succeed Prof Virchow m the membership of the Rovai 
Academy, Berlin, and that his successor as chief of the 
Institution for Infectious Diseases will be Prof GalFky, 
now of the University of Gipssen Prof Gaffky’s acceptance 
of Prof Koch's chair in the University of Berlin was 
announced In our issue of July 14 

tr IS announced in Science that Mr H C Russell, 
Government Astronomer of New South Wales, is to retire 
I at the end of the present jear, after fort) -six years* service 

The seventy-second annual meeting of (ho British Medical 
I AssoLiatioii was opened at Oxford on TuetiOay last, when 
the president, Dr Collier, delivered hi', address In the 
1 evening a reception was held in the Sheldonian Iheatre, and 
the Middlemore pn/e for the bi vt original work on 
nphthalmoJogy brought out during the past three vnars uvus 
awarded to Mr J Herbert Parsons 

The Lord Provost of Glasgow opened on Thursday last 
the health exhibition which has been organised in connection 
with the twenty-ninth autumn congress of the Sanitar) 
Institute now in seSMon ac Glasgow Ihe exhibition 1^ 
divided into colonial, niunicipal, and cduLatiunal sections 
and among the exhibiLs are a model hospital and a model 
one-hovise dwelling 

The congress of Ihe Rovai Institute of Public Health at 
Folkestone was opened on Ihursday last and closed on 
iuesday 

An intercolonial agricultural conference was opened in 
Pretoria on Monday Inst, ind the delegates will discuss, 
among other subjects, Ihe formation of a Central South 
African Agricultural Union, African coast fever, the native 
question, irrigation, and fruit and cotton growing 

The sixth centenary of the birth of Petrarch opened at 
Arezzo on July 20 The Count of Turin represented the 
King of Italy, and Signor Orlendo, Minister for Public 
Instruction, represented the Italian Government An 
aitistic tablet was unveiled at the house in the Via dell’ Orto 
in which Petrarch was born, and later there was a memorial 
ceremony in the Politeama Aretino The festivities lasted 
until July 25 

The new hall of the Royal Horticultur'il Society m 
Vincent Square, Westminster, was opened by His Majestv 
the King on Friday last The building, whiihj includes a 
library, oifices, council r hainbcrs, and ri lecturb room, in 
addition to the large hall in which the society ^ill hold its 
fortnightly exhibitions, has hern buill to celebrate the 
centenary of the society In the address which Sir Trevor 
Lawrence read to the King and Queen the work of the 
Royal Horticultural Society was reviewed, and in regard 
to the eilorls of the collectors sent out by the society in the 
nineteenth century, it was said, in the words of Mr Andrew 
Murray, that " the results have affected the appearance of 
all England Nowhere can a day's ride now be token wheie 
the landscape is not beautified by some of the Introductions 
of the Royal Horticultural Society ” Perhaps nothing 
indicates more clearly the way in which the society has 
piomoted the science and art of horticulture than the fact 
that whereas there were one thousand three hundred fellows 
in ,1887, there are now eight thousand, one hundred and fifty 
Baron Sir Henry Schroeder presented the report of the 
buildjng and appeal committees, in which ic was stated that 
twenty-six thousand pounds had been subscribed towards 
the cost of the hall, which will amount In the end to forty 
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thousand pounds His Majesty received rong’ratulatory 
addresses on behalf of the society Dr Maxwell Masters 
presented those from the Soci^t6 Roy ale d ’Agriculture et de 
^QtaniqiiP (Jp Gande and from the Horticultural Society of 
HriiSBia , Mr Edwin Mawley that from the National Rose 
Soripty, His Majesty then declared the hall open It is, 
we iindefstand, the intention of the society to provide scien- 
tific instruction as well as practical training m connection 
with the gardens at Wisley 

Arrangements have been made which will make it un- 
necessary to close the Museum of Practiial Geology, 
Jermyn Street, for a month in autumn as heretofore , the 
museum will therefore remain open to students and visitors 
daily 

Tub International Astronomical Congress will I'^gin ils 
meetings at Lund, Sweden, on September 5 

The tenth International Congress of Navigation is to 
be held at Milan from September 34 to 30, 1905 Appli- 
cations for the local organising committee’^ letter of 
invitation to the congress, and for the programme of the 
arrangements made, should be addressed to the general 
secretary of the congress, Signor E Sanjust di Teulada, 
3 Via Sala, Milan, or to Prof L F Vernon Harcourt, 
6 Queen Anne’s Gate, Westminster 

An interesting exhibition of about 700 incandescent electric 
lamps, including the first experimental lamps made by Mr 
Edison, IS about to take place at the St Louis Exposition 
The collection is stated to be complete and unique, and to 
Include a specimen of every kind of filament lamp ever made 
In Europe or America 

According to the Indian correspondent of the Lancet, Mr 
Tata left a will by which his heirs and trustees are 
required to tarry out his intentions with reference to the 
research Institute in which he took so great an interest 

The Pans Academy of Sciences has awarded the Lecomte 
prize of fifty thousand francs for the most interesting work 
in physical science to Prof. Blondlot for his researches on 
the n-ra>B. 

A GOLD medal has been awarded to Commander Peary 
by the Socidtd de Gdographie, Pans, In recognition of his 
work in the North Polar regions 

The Elliott-Cresson medal la to be conferred on Dn Hans 
Goldschmidt, of Essen (Ruhr), Germany, by the Franklin 
Institute, Philadelphia. 

Afteb an absence of a year and eight months the 
Scottish National Antarctic Expedition has returned to 
Scotland, leoving, however, Mr R C Mossman, the 
meteorologist, in the South Orkney Islands to continue his 
research work At the meeting held to welcome home the 
expedition, Sir John Murray, as president of the Royal 
Scottish Geographical Society, read the following message 
of congratulation which had been telegraphed to Mr Bruae, 
the leader, by Lord Knollys — " I am commanded by the 
King to congratulate you and the officers and crew of the 
Scotia on yitar ^nd their safe return and on the completion 
of your addition to scientific knowledge and discovery in 
the south-eastern part of Weddell Sea — Knollyb,” A 
number of other congratulatory messages were also read, 
the gold medal of the Royal Scottish Geographical Society 
was conferred on Mr Bruce, and a gold watch-seal pre- 
sented to taptain Robertson 

According to the EUcincal Review, the United States 
Naval Wireless Telegraph Commission will shortly 
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recommend the establishment of wireless telegraph 
Stations at various strategical points on the sea coast 
These stations will transmit all Government messages, in- 
cluding weather bureau information, and it is probable 
that commercial telegrams will also be accepted The 
fieasury proposes to provide revenue cutters with wireless 
telegraph apparatus It is also stated that a lontrart 
has been signed between the United States Government 
and the De Forrest Wiieless Telegraph Co , by 
the terms of which it will ultimatelv be possible to send 
wireless messages between New York and Jripan The 
Government, which will defray the cost of the various equip- 
ments, will have the use of the various instulliitions for 
naval and other purposes, and the company will be bound 
to nidintain them in good working order with the right to 
tiansmit commercial messages 

W'e have received from the secretary a programme of ihe 
proceedings of the sixth International Zoological Congress 
to be held at Berne from August 14 to ig Up to the pre- 
sent 250 persons have joined the congress, and a number 
of countries and scientific societies will be represented, while 
no less than seventy communications have been announced 
to be read at the various sections These sections are six 
in number, and in them the study of geographical dis- 
tribution IS assigned an important position The proceed- 
ings will Lommente by a meeting in the great market-hall 
on the evening of Sunday, August 14. 

Mr J G Millais is to be congratulated on his good 
fortune in having been able to add an entirely new mammal 
to the British fauna m the form of a vole {Microius 
orcadensis), of which the description appears in the July 
number of the Zoologist In a postscript by Mr O 
Ihomas it is slated that the new species Is totally distinct 
from all other known forms, differing from the common 
short-tailed field-mouse {M agrestts) not only In external 
characters, but in the number of folds in the second molar, 
and being apparently equally distinct from the Continental 
firld-mouse (Af arvalis) and the eastern M vatttceps and 
their immediate relatives It forms, in fact, a small 
zoological and geographical puzzle In the same number 
Mr R J Howard describes an Instance of the long-eared 
owl nesting on ihc ground 

A NOTE in the Scientific American directs attention to a 
communication which was recently addressed to the 
French National Society of Agriculture by M Bignon on 
the efficacy of artificial clouds in preventing late frosts, 
M Bignon has for many years successfully protected his 
vineyard by the method he describes Ihe vineyard is 
divided into five parts, separated from east to west by 
walks of from 12 to 15 feet wide, and is encircled by on 
avenue of equal width These walks facilitate the placing 
of the fires, which are built in small basins sunk into the 
earth some 50 feet apart, and filled with 15 or ao pounds 
of resinous matter and some pieces of pine and other 
vegetable debris During 1903 (in one week of which the 
frosts were very heavy) the method saved, it is reported, 
35 per cent, of the harvest, or some 125 to 150 barrels of 
wine. It IB stated that any substance can be burnt which 
gives a thick and abundant smoke, such as green herbs, 
moss, damp straw, tufts of grass, Ac , but best results 
have been obtained by the heavy oils which are the residues 
of gas 

M Eusis Reclub is preparing for the Belgian Society 
of Astronomy, Meteorology and Physical Geography a 
monograph descnptlve of the volcanoes of the world and 
maps showing their distribution One map, io colours, will 
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be on n scale of i ' 40,000,000, and this will be supplemented 
by others on a scale of 1 a, 000,000 On the proposed maps 
all the areas the surface of which is formed of eruptive rocks 
will be shown, and the location of the various forms of 
volcanic phenomena will be marked Volcanoes that are 
believed to have been extinct since the historic period, those 
that have been active since the befj^inning- of human history, 
4ind those which have more recently been centres of eruption 
uill all have their distinctive aif^ns 

In the opinion of the town sanitary committee of St 
Pptersburff the town medical officers should be sent abroad 
penodicdlly in order to become acquainted with the progress 
of the sanitary and medical departments of the large towns 
of western Europe, and so be able properly to organise 
medical and sanitary supervision 

Dr R Fulton, writing to us from Dunedin, New 
Zealand, suggests that polyandry among birds is connected 
with the parasitic habit of depositing the eggs in the nests 
of othei spet los After referring to the well known fact 
that the lommon cuckoo is very markedly polyandrous, Dr 
Fulton proceeds to point out that the same feature exists, 
or IS in course of being developed, among many other 
wholly or partially parasitii species, such as the American 
row-birds and Luckoos, parasitism gradually creeping in 
^flri /lajju with ihe development of parasitism If our 
lorrespondenc's theory is well founded, it would certainly 
seem worth (he attention of ornithologists, The writer 
further states that contrary to the usual opinion, there are 
numbers of mstames known where cuckoos (species not 
stated) have supervised the forced adoption of their off- 
spring by other species, have assisted in their feeding, and 
have finally leclaiined and taken them away from their 
foster-parents In support of this statement he cites 
Campbell's “ Australian Birds " 

Wv have been favoured with a copy of a circular letter 
from Hofrath Dr, Franz btemdathner, direitor of Che Royal 
Museum of Natural History, Vienna, in which attention 
IS direited, in the first plate, to the importance of Par^, at 
the mouth of the Amazons, as a zoological station, and, 
secondly, to the great value of the biological work which 
has been carried on there during the last few years by Dr 
Fmil Ooeidi and his able staff of assistants at the Museum 
(loeldi " Dr Goeldi’s “Album de Aves Amazonicas," 
which has been specially noticed in our columns, and Dr j 
Huber’s “ Arboretum “ are, in Dr Steindachner's opinion, 
works of the highest scientific value 

In the Quarterly Review for July, Prof Ray Lankesier 
in an article on sleeping sickness reviews our knowledge of 
the trypanosomata He directs attention Co the recent re- 
searches of Schaudinn, which seem to prove that two blood- 
parasites, the first a malaria-like one, the Haltendium of 
birds, the other a spinllum-like form or Spjrochste, are 
simply phases of trypanosomes Similarly Che parasitic 
bodies known as Che Eeishmann-Donovan bodies (Nature^ 
vol Ixix p 495), are stated by Rogers to give rise Co 
trvpanoBome forms Incidentally Prof Lankester takes the 
opportunity to indict the British Government for its supine- 
nesfl with regard to scientific research 

Parts 1 and 11 of vol, Ixxvu, of the Zeitschnft filr 
wissenschafUiche Zoologie contain two long papers devoted 
to annelid morphology, the one, by Mr A LuChn*, on the 
“ Eumeaostomine “ rhabdoctelous turbellariani, and the 
other, by Mr E, Mattlesen, on the embryology of the freih- 
vatet plaiiarlan, or dendroccslous, turbellanane. Both are 
of far too technical a nature for detailed notice in our 
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columns, but it may be pointed out that, according to 
modern principles of nomenclature, the title “ Eume- 
stomina* “ for the subfamily typified by the genus 
Mesostoma is a misnomer, the proper term being “ Meeo- 
stonuns ’’ 

The Enfomofogut for July opens with a coloured plute 
illustrative of three new species of butterflies described in 
the first article by Mr W Dannatc Various wrjte^ record 
the capture during the present season in different par^s of 
the country of no less than ejght examples of the rare 
striped hawk-moth (Dcilephila livofnica) 

'Xhi- July number of Nufuri: Notes contains an account 
of the annual meeting and lonversozione of the Selbome 
Society held in May last in Burlington Gardens, when a 
Itirge number of prizes were awArrIed for work connected 
with field natural history The society lontiniies to display 
Its wonted activity in endeavouring to pruteit such natural 
and artificial features of the country as appear in danger 

No 13 of the Publiration.r dc Circonstance of the Inter- 
national Council for the Exploration of the Sen contains a 
useful catalogue of the fishes of northern Tuinpe with their 
names in the different languages of this region In 
part xiiia of the same is commenced a detailed account of 
the present condition of the Swedish and Danish sen- 
fishiries, illustrated with maps and diagrams 

The Proceedings of the Philadelphia Academy for April 
contain three papers dealing with descriptive zoologv, 
namely one by Mr A Gulick on the fossil land-shells of 
Bermuda, a second by Mr JAG Rehn on the bats cf 
ih«‘ genus Matrolus, and n third h\ Mr H C Oberholser 
on the birds of the genus Dendrocinila More general 
interest attaches to a cominunicatinn bv Mr A K Brown 
on po9t-Glacial Nearctic centres of dispersal for reptiles, rl 
which only the first page is ini luded in the section 
before us 

Tiir third part of Mr G M Allen's list of the fauna of 
New England (in course of publication bv the Boston 
I Natural History Society) is devoted to the Mammalia, of 
which eighty-eight species and subspecies are recognised 
Old-fashioned naturalists will be somewhat surprised to see 
well known species figuring under such unfamiliar titles as 
Paralfps amertcanus and Odocoi/etij Tiir^inionu? borealis 

Tuf Proceedings of the Royal Physical Society of Edin- 
burgh for June contain an abstract of the address of the 
retiring president, Prof J C Kwart, which was devoted to 
the “ making of the elephant," based on recent discoveries 
in Egypt In addition to Mr W E Clarke's account of 
the Fxroe mouse, already notued in our columns, the 
contents of thiii number include a paper by Drs Hepburn 
and Wateraton on the anatomy of the porpoise, and one 
on colour variation in the viper by Dr G Leighton 

Is Science (Julv i) Prof Long, in an interesting paper, 
gives an able summary of the relation of modern chemistry 
to modern medicine He deals briefly with the action of 
enzymes, with oxidation in the tissues, with toxins and 
Ehrlich's side-chain theory, and with the application of 
physical and mathematical chemistry in the exact study of 
problems which at one tune were assumed to be essentially 
biological He Anally discusses what should be the proper 
course of chemistry for the medical student, and concludes 
that the young man commencing the study of medicine must 
bring with him a knowledge both of inorganic and organic 
chemiatry sufficiently broad to enable him to grasp the new 
pfoblems which medicine now presents. 
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Thb papers in the July number of the Journal of Anatomy 
and Physiology (svili , part Iv ) are almost all purely 
anatomical in character Prof Arthur Robinson's third 
Hunterian lecture on the early stages m the development 
of mammalian ova and an obituary notice of the late Prof, 
His are the only exceptions 

To commemorate the centenary of the birth of M J 
Schleiden, botanist and naturalist^ a short account of his 
life and works has been prepared by Dr Mobius, and Is 
published by En^elmann, of Leipzig* Endowed with a 
controversial temperament and possessed of a ready wit, 
Schleiden’s life was characterised by strenuous activity, but 
he practically sacrificed his scientific career at an early age 
in order to plunge into political matters He is best known 
for hia " Grundzuge der Botanik." which may be described 
HS the first scientific text-book of botany A collection of 
lectures entitled " Die Pflanze und ihr Leben ” was even 
more successful, as it passed through six German editions, 
and was translated into English, French, and Dutch 

In addition to the general botanical surveys of a county 
or a division of a county, there is considerable scope for 
the investigation of ecological problems on a less extensive 
scale In the account of the botanical survey of a pasture 
which appears in the Naturalist (April), Mr R C Gaut 
describes the characteristic plants which were found, and 
discusses the causes which enabled the crested dogtail grass 
to dominate a wet field, while hard by it was replaced by 
tussock, Yorkshire fog, or foxtail grasses 

In the West Indian Bulletfn (vol v part 1) Mr 
Buttenshaw takes up the subject of West Indian starches, 
their origin and characters The tnajonty of them are 
obtained from roots and tubers, and the order Sutamine® 
provides a number of plants which store up starch ihe 
writer mentions that the bread-fruit yields a starch suit- 
able for laundry work, and that farinaceous foods can be 
prepared from the yam-bean, Pachyrhieus tuberosus^ and 
" rho-cho " root, Sechium edule In the same number will 
be found a report on the fruit industry of Jamaica by Mr 
W E Smith, and a list of the birds of St Vincent pre- 
pared by Mr A H Clarke 

A THIRD report of the special chloroform committee of 
the British Medical Association has been published (Brit 
^fed Journ , Julj 23, p 161), Prof Sherrington and Miss 
Sowton have continued the perfusion experiments on the 
isolated mammalian heart (see Nature, vol Uviii p 351)^ 
and find that equal quantities of chloroform dissolved in 
physiological saline solution, in serum, and in blood re- 
spectively exert on the heart very different degrees of de- 
pression, chloroform m the salt solution depressing the heart 
much more powerfully than when administered in blood 
in the same percentage strength Mr Vernon Harcourt 
gives the results of further tests with his inhaler, and 
Mesxrs ByJes and Harcourt and Sir Victor Horsley discuss 
the estimation of chlorororm dissolved in blood 

We have received a copy of the twenty-sixth annual 
rcpoit of the Deutsche Seewarte, for the year 1903 This 
report marks an important epoch in the history of the 
Seewarte, owing to the retirement of Geheimrath Dr G Vi 
Neumayer, with the title of “ Excellenz." after twenty- 
seven years of eminent service as director of the Institution. 
Under his able guidance the Seewarte has become one of 
I he test organised Of the European services^ especially in 
the domain of maritime meteorology and International 
weather telegraphy. Dr. Neumayer 's succbbSot u Rear- 
Admiral A Herz, who has the aid of a very eOldent staff 
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of assistants. We observe from the report that, like the 
work of our own Meteorological Office, the useful operations 
of the Seewarte are constantly Increasing In the depart- 
ment of ocean meteorology, 1169 Log-books of various 
classes were received in the year 1903 against 939 in the 
previous year, which gave the very substantial increase of 
73,563 sets of observations in the year 1903 In the depart- 
ment of weather telegraphy and storm signals great activity 
has been shown in perfecting the system of yh a m, reports, 
and in extending it over the whole of Europe Experi- 
ments have also been made with the view of improving the 
system of signals for giving warning of storms at night, by 
means of white and red lanterns Space prevents us from 
specially mentioning the work of several other departments, 
but we have frequently had occasion to refer to the valuable 
publications issued by them from time to time 

In view of the arrangements in progress fur continuous 
temperature observations at the observatory on Monte 
Rosa, Dr Emilio Oddone contributes to the Atti det Lincei, 
Kill (1), 8, a short note on the values of the mean tem- 
perature for the different months of the year, estimated for 
the Monte Rosa station from other observations Three 
different methods have been adopted The first is based 
on observations at lower levels combined with corrections 
based on the temperature gradient , the second is based on 
temperature observations made in balloon ascents, and the 
third on 800 temperature observations made in various 
Alpine ascents, and reduced to the altitude and latitude of 
the Monte Rosa station In this way materials have been 
collected from which it will be possible to infer, in the 
light of future observations, to what extent the mean tem- 
perature of a mountain station can be predicted from 
observations made elsewhere. 

Wb have received the “ Year-book " of the Austrian 
Central Institute for Meteorology and lerrestrial Magnetism 
for 1903 A more valuable series of observations and care- 
fully prepared results could not be imagined , the volume 
contains daily observations or results for 409 stations, in- 
cluding Jerusalem and two other foreign places The rain- 
fall observations of 3560 stations are separately dealt with 
by the hydrographic department, and the Philosophical 
Society of Brutin has also a separate system of some 200 
temperature stations, while the observations for Hungary 
are published by the Hungarian Meteorological Office The 
distribution, as regards altitude above sea-level, of the 409 
stations contained in the " Year-book in question is worthy 
of note — from 0-500 metres, 252 stations , 500-1000 metres, 
III stations, 100(^1500 metres, 33 stations, 1500-3000 
metres, and 2000-2500 metres, 6 stations each , 1 station 
(Sonnblirk Observatory), 3100 metres We have here all 
the necessary materials for determining the value of observ- 
dtions on mountain stations for the purpose of weather fore- 
casting, and for discussing other interesting quesHoni as 
to the effect of altitude on the behaviour of various meteor- 
ological elements A report of an international expert 
conference as to the usefulness (or otherwise) Of the practice 
of gun firing for the dispersion of hail-clouds (" weather- 
shooting ") is published separately as an appendix to this 
volume The director of the Austrian Meteorological 
Service is Dr J M Pernter 

Although many attempts have been made to prepare 
mixed anhydrides of organic acids and nitrous or nitric 
acid, they have always hitherto been fruitless In the June 
number of the Gaaoetta, however, L Franoeiconl nnd 
U Cialdca describe the method by which they have 
succeeded In preparing the mixed anhydrides of nKtfbua 
keid and acetic, prOplonic, and benzoic adds These 
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anhydrides, which have the general formula R CO O NO, 
are obtained by the interaction, at the temperature of a 
mixture of ice and salt, of nitrosyl chloride with the silver 
baits of the acids named They form yellowish oils which 
may be distilled in a current of carbon dioxide at tempera- 
tures not exceeding 70° On being* heated, the vaporised 
anhydrides explode with violence, so that especial methods 
had to be devised for their analysis By water the anhy- 
drides are decomposed into nitrous anhydride and the corre- 
<;ponding organic acid 

In the same number of the Gazzetta L Francesconi and 
N Sciacca establish the remarkable result that, at the 
temperature of liquid air, nitric nxide cannot be made to 
combine with a larger proportion of oxygen than that corre- 
sponding with the production nf nitrous anhydride Only 
nt temperatures above —110° does nitrous anhydride com- 
bine with oxygen to form the peroxide At —150“ 

nitric oxide readily reduces the peroxide to nitrous anhydride, 
whilst the latter is stable, under the ordinary atmospheric 
pressure, at all temperatures below —21“ The pure 
anhjdride Is, at —185°, a dark blue solid which on being 
melted forms a dark blue liquid 

To part 111 of vol 1 of Records of the Albany Museum 
Dr R Broom contributes four short papers on reptilian 
and amphibian remains from the Kaioo senes Special 
interest attaches to an anoinodont hind foot on account of 
the mammalian affinities exhibited by the tarsus A new 
genus of labyrinthodont (Cyclotosaurus) and one of an 
endothiodont anomodont (Chelyoposaurus) are described 

The Annual Report and Transactions of the Manchester 
Microscopical Society for 1903 has just been issued, and is 
of an encouraging nature The society has now 181 
members as compared with 170 at the end of 1902, and the 
financial statement is of a satisfactory character The 
address which was delivered in December by Prof S J 
Hickson, F R S , as president, on “ V'anations ’* is printed 
in the volume. 

In (he Physifeafische Zettschnft (No 14) W Seits 
describes a method of measuring the intensity of the ^ rays 
given off by radio-active bodies, in which the converse 
principle to that adopted by Strutt and by Paschen is made 
use of Instead of measuring the positive charge which 
accumulates on a radio-active body in a vacuum, the magni- 
tude of the negative charge produced by the impact of the 
rays themselves on an insulated metallic disc suspended in 
an exhausted glass vessel is determined The apparatus 
used lends itself particularly well to the study of the absorp- 
tion of the rays caused by the interposition of thin sheets 
of various materials It is shown that the law found by 
Lenard to govern the absorption of the kathode rays roughly 
applies also to the ^ radiations, namely, that for unit surface 
the same absorption is caused by equal masses ” of the 
different materials, these masses being measured by the 
product of thickness and density But the law is only 
approximately true, and, in the case of the elements, there 
IS an increase in the absorption, for equal masses per unit 
of area, with an increase in the atomic weight 

Among papers in the Verhandlungen der fe h geologischen 
Rtuhsatistalt for 1904, we note a study by Father R Hand- 
mann of the Congena-fauna of Leobersdorf, near Vienna 
<P 48)* The author slistaina the view of Dr Brusina, that 
this fauna is a northern offshoot from a Croatian centre 
of development. Dr O. Ampferer (p. 73) describes in deUil 
the relics of great landslips from the mass of the Tschirgant 
above the valley of the Inn. These probably occurred in 
late GUcM times* Travellers by road in this district will 
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know how to this day the hillsides are in a state of unrest 
and instability Herr C von John (p, 104) furnishes a paper 
of interest to chemists and engineers on the different deduc- 
tions that may be arrived at as to the heating power of 
coals, according to the condition and treatment of the 
sulphur present Ihis element may exist in organic com- 
bination, or in iron pyrites, or in a sulphate, and the mode 
of calculation adopted may seriously affect the statement of 
the oxygen present 

In the Journal of the Ruyal Microscopical Society for 
June, Dr A E Wright discusses the following four 
methods of measuring the magnification of a microscope 
and its elements — (i) use of a focusing lens placed above 
the ocular for bringing the emergent rays to a focus In 
the plane of a suitable measuring scale, (s) separate 
measurements of the magnifying powers of objective and 
Ocular , (3) measurements depending on Helmholtz's for- 
mula , and (4) methods involving the production of a 
hduciarv phenomenon by means of a diffraction grating 

1 lie Royal Engineers’ Journal for June contains the 
description of a new form of slide rule invented by Major 
V J Anderson Ihe advantages claimed foi it appear, so 
far as can be judged from the description, to consist in 
the fact that it can be used with a duodecimal instead of 
a decimal scale of notation, and that the numbering of the 
lines IS made absolute, there being separate and parallel 
scales on the upper limb for numbers from i to 10, Vio to 
10, and so forth, and on the lower limb for the square roots 
of these numbers Those interested in slide rules will 
doubtless compare the present Instrument with the circular 
slide rule and the form proposed some tune ago, In which 
the graduations formed a spiral line on the surface of a 
cvlindncdl ruler 

In the Parents' Review for July, Prof J Arthur Thom- 
son gives a suggestive paper on " Nature and Nurture," in 
which he discusses some of the problems of inheritance and 
shows that much may be done to mould the young in 
spite of the factors of inheritance Dr Leslie Mackenzie 
discusses normal growth in the school ages, dealing with 
such subjects as work, play, sleep, and diet , Dr Clouston 
gives some useful hints on nervous diseases and symptoms 
of the school age, and Mr George Smith discusses deveiop- 
menial exercise at school IF parents and others in charge 
of the young would study such articles as these and put 
into practice what they teach, the race would grow up 
healthier and happier. 

The last three numbers of the BulUitn of the St Peters- 
burg Society of Naturalists (2, 3, 4, for 1904) contain a 
number of interesting communJcations - On the Respir- 
ation and the Biology of Enzymes," by 1 Warschawsky. 
S. Kostytschew, N Maximoff, and M Lestsch , " On the 
Tertiary Formations of Crimea and Western Caucasus," 
by V DogatschelT and J Mikhailovsky, both giving ex- 
tensive lists of the fossils they have found ; " On the 
Geology of Samara," by W Lehmann, "On the Peat- 
bogs of Novgorod," by W Sukatcheff ; ' On the Lichens 
in the Sayans," bv A Elenkin , " On the Volcanic Rocks 
of the Trialet Mountains In the Caucasus," by B. Kolenko , 
*' On the Fossils Found in the Bolshezemelsk Tundra 
(North-eastern Russia)," by W. Chitrowof "On the Sur- 
vival of the Heart in Mammals," by Th. Thur, " On the 
Morphology of the Phagocyte Organs of Insects," by 
O Dawydoff j " On the Influence nf Quinine on the Re- 
spiration of Germinating Seeds," by J Smirnoff, "On 
the Morphology of ihe Rust-fungi," by W Tranzachel ; and 
several smaller notes All of them are summed up in 
French or in German. 
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OUR ASTRONOMICAL COLUMN. 
Astronomical Occurrbncss in August 
A ug 7. Juno in oppoiition to the Sun (Juno, mag. 87). 

10 jh Sal urn in oppofition to the Sun 
lo-ia Epoch of the August meteon (Perieidi, Radiant 


14 - 

^5 

J 7 . 

19 

*3 

24. 

30^ 


45 * +57“) 

ilh. 20in. Minimum of Algol (0 Periei). 

Venus Illuminated portion of disc = o 983, of Mars = 
0 986. 

Saturn Outer major axis of outer ring = 43'' 43 Outer 
minor axis of outer ring^ 1 1 '37 
r6h Mercury at greatest elongation (27° 24' E ) 
iih, 6m. to I2h 33m Transit of Jupiter's Sat HI 
(Ganymede) 

8h Moon in conjunction with Saturn (Saturn 4^ 4' 

S) 

8h Moon in conjunction with Jupiter (Jupiter 2" 7' 
N ) 

„ I4h 44fn to i6h. 8ip Transit of Jupiter’s Sat III 
(Ganymede) 

„ l4h 5 fm to i 6 h. ijm Moon occulta Cetl (Mag 
4 ' 5 ) 

The Centenary of Dorn er — We have received from Dr 
Karl Haaa a cop) of ihc addreas that he read on the occasion 
of the celebration of the centenary of (be birth of Christian 
Doppler It IS strai^e to reflect that Doppler, in 184a, 
years before Kirchhon and Runsen had demonstrated the 
possibilities of the spectroscope, first announced the principle 
bearing his name which has since became so famous and 
so fruitful of application He himself was not happy in 
his original suggestion, for he sought to employ the 
" principle " as a means of explaining the colour of double 
stars, and it may be that some of the controversy that at 
one time raged round this question originated in its faulty 
appllLation, rather than in the generic principle underlying 
the Buggeetion So far as acoustical waves were concerned 
the matter could be, and was, settled by experiment, and 
Dr Haas not only reFerred co the various tests that had 
been made to prove the validity of the “ principle," but 
exhibited some of the apparatus that had been employed, 
and repeated the experiments Dr Haas briefly referred to 
Doppler's strenuous life and work in other departments of 
natural science, showing that the enunciation of the 
principle was not a matter of accident, but that il was led 
up to by philosophical study, and put before the audience 
the grounds on which Doppler was c;ntitlcd to their respect 
But the valuable work that had been accomplished in the 
realm of spectroscopy naturally made him linger on this 

E art of the subject, and he gave a u*ierul •nummary of what 
aa been effected by those who saw how the principle could 
be applied in special directions , as, for example, Sir William 
Huggins in the measurement of the motion of stars in the 
line of sight, Sir Norman Lockyer in the matter of sun- 
spots and prominences, Dr Langley and others m the 
determination of the time of rotation of sun and planets, 
Prof Keeler in the spectroscopic observations of the ring 
of Saturn, and by Dr Vogel m the department of spectro- 
scopic binaries, M Belopolsky’s scheme for showing ex- 
perimentally the validity of the principle when applied to 
light waves was mentioned, while in the depaitment of 
theoretical physics one was reminded how the application 
of the same principle was rendering most efficient service 
If the centenary served no other purpose, it at least had 
the effect of tracing the connection netween the original 
thought and its manifold applications 

Saturn's Ninth Satellitb (Ph<sbe) — ^The next volume of 
the " Harvard Annals " is to contain a discussion of Prof 
W. H Pickering's recent observatons of the satellite 
Phffibe from the photographs obtained at Arequipa 
Meanwhile, in order that other workers may be able to 
observe this satellite, Prof E C Pickering publishes the 
following position angles and distances From Saturn on the 
dates flamed — 


Principal Planes op the Stars — In the first of 
of papers entitled " Contributions to Stellar SiatisUcs ’* 
(published by the Carnegie Institution), Prof Newcomb die* 
cusses " the position of the galactic and other planes 
toward which the stars tend to crowd " 

After demonstrating in pxtenso the formation of the 
general equation determining the planes, he considers 
several special cases, and arrives at the following important 
results, giving the positions of the poles of the respective 
planes determined — 


Galacuc plane (omitting branch) 

„ „ (including „ > . 

Gould's belt (as determined from 36 
Blarsi of small proj>er motion, 
near ii) 

Plane of all stars to magnitude 2 5 

Plane of fifth- (ype (Wolf-Rsyc?) 
stars 


R A 

Dec 

192 8 

-1- 27 2 

191 1 

-1-26 8 

1796 

+ 26*4 

181 2 

+ 17 4 

iSo 0 

+ 31 5 

1909 

+ 26 7 


A determination of the mean latitude of 43 points In the 
mam stream of the galaxy shows that this stream is not, 
on the whole, a great circle, for the mean latitude obtained 
IS — i° 74, showing a small but well marked displacement 
of our system from the central plane towards Coma 
Berenices, where the north galactic pole is situated 
Gould's values for the poles of his belt were R A =171® 3, 
dec =+30®, the value given in the above table reduces his 
value for the inclination of the belt to the galactic plane 
by nearly one half 

The above position of the plane containing the Wolf- 
Rayet stars was determined from the positions of seventy-one 
such stars (excluding those found in the Magellanic Clouds) 
communicated by Prof PiLkering, and deviates by only 15' 
from the position obtained for the galaxy 
Prof Newcomb has also investigated the Jaw of " star- 
richness " of the galactic regions, and among other interest- 
ing results rcLOids the following numbers as the richness 
per square degree as determined from the Bonn and Cordoba 
Durchmusterungs — 

Bonn DM 

Near galai tic pole 8 6 

In rifts of the galaxy 19 8 

In the galaxy generally 24 6 

This result shows that, neglecting the agglomerations, the 
galactic density is more than double the other in the northern 
hemisphere, whilst in the souihern it is not more than 
50 per cent greater The general result indiiates thai, 
even negleUing the condensation of the Milky Way, the 
richness Increases considerably from the galactic poles 
towards the equator 

The Persimmon Creek Meteorite — No 1380, vol. 
xxvii , of the Proceedings of the U S National Museum 
contains an illustrated description of the physical and 
chemical characteristics of the meteorite found at Persimmon 
Creek, North Carolina, in the spring of 1893 'I'hc weight 
of the main mass of this meteorite was 9 ib h oz , but u 
fragment weighing 1 Ib 13 oz had been previously de- 
tached The date of the fall js unknown, but the general 
appearance when found indicated that it had lain in the 
soj] for a considerable period, whilst the inspection of a 
polished surface afforded evidence of its meteontic origin, 
and showed that it was composed of a more or less con- 
tinuous matrix of iron containing troilue, schreiberslte, and 
larbon Separate analyses of the various constituents were 
made, and the results are given In the paper 

Enhanced Lines of Titanium, Iron, and Nickel ^In 
No 5. vol, xix , of the Asteophysual Journal, Mr Herbert 
M Reese, of Verkes Observatory, gives a list of wave- 
lengths in the Ti, Fe, and Ni spark and arc spectra re- 
spwlively, indicating a fair number of new enhanced lines 
The majority of these, however, are only very slightly en- 
hanced, and will require further confirmatory evidence 
before being finally accepted 


Cordoba DM. 
29 9 

45 7 
94 I 


i“f* ** 

July *4 

August 3 
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Poikloa angle Distance 

77 ! 4 - 1/8 

‘ 79!* 14^3 

84*0 10^5 

(Circular No 67, Kiel Centralstelh 


I^rthbr Ephemeris for Comet 1904 a.— A supplement 
to No 3^1 of the Astronomtsche h/achnehten containe a 
Lontinuation of the ephemeras published by Prof Nijland 
in No 3951 of that journal This ephemeris gives the 
pcsitions of the comet for every alternate day from July iK 
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to Octobei* 3U, but, as the comet will be only o 3 of ita 
original magnitude on July 30, and is still decreasing, it 
la scarcely worth while reproducing it here 

The R A 19 varying but little, and on August 1 will be 
I2h i6nn. 409 , whilst the decimation is alowly decreasing, 
and on the same date will be +47® 34' 6 

A Modified Form of the NEWlONIA^ Reflector — In 
ihe Monthly Notices for May, 1B95, the Rev Chas Davies 
debcribed a modified ^orm of Newtonian rcllector in which 
the ra>s from lelestial objects fell on a large plane mitror 
Fived at the open end of a horizontal tuBe, and were thereby 
reflected on to an ordinary parabolic mirror fixed at the 
other end, ar''f'rwards being brought to a focus through an 
aperture in the centre of the plane mirror to which was 
uHixed the observing eye-piece A movement of the plane 
mirror about the optical axis, and of the horizontal tube in 
a/miuth, allowed an} point in the 9kj' to be reached 

Dv fixing the telescope in a fork at the upper end of a 
polar axis, M B Schaer, of Geneva, now proposes to 
modify this instrument so that, whilst retaining its original 
jdvantnges, such as the unchanging position of the eye- 
piece, it may be used like an ordinary equatorial and 
(oelostat, and by the simple rotation of the polar axis by 
ilockwork the object may be kept stationary in the centre 
of the field In this arrangement the mirrors are so placed 
that they sulTer very little from flexure caused by changes 
of position losing a model instrument constructed on these 
lines M Schaer found that the practical results were excel- 
lent (Astronowiiche Nachrichten^ No 305^) 


SEISMOLOGICAL NOTES, 

sixteenth number of the Publications of the Earth- 
^ quake Investigation Committee in Foreign T.anguages 
(lokyo) consists of 117 quarto pages of print and 9 full-page 
illustrations Ihe subject Is on Milne horizontal pendulum 
seibmograms obtained at Tokyo, the author of which is 
A Imamura, assistant professor of seismology at the 
Imperial University of Tokyo, 

While discussing amplitudes, it is pointed out that these 
quantities may be increased or decreased according to the 
relationship existing between the periods of earth move- 
ments and the period given to the pendulum, an objec- 
tion, BS has frequently been pointed out, to pendular 
apparatus in general Out of a list of aqS records (July 34, 
1899, to December 34, 1903), the more important are con- 
sidered in relation to corresponding records obtained from 
other types of instruments in Japan, and from similar types 
of Instruments in various parts of the world, the registers 
from which are issued biannually by the British Associ- 
ation The more important results relate to the speeds with 
which different phases of earthquake motion have been 
propagated over paths of great length By means of more 
than forty diagrams, each referring to a particular earth- 
quake, speeds along arcual paths for several of the more 
important phases of motion are represented by straight 
lines, that is to say, the speeds ore constant For certain 
disturbances the evidence leads us to this conclusion, but 
this is not the case for all For example, in Fig 4, a 
diagram similar to publications by the British Association 
(Report, 1903, p 66), we notice in connection with the 
preliminary tremors that the longer the wave path the 
greater are the divergencies among the observations which 
give the tune interval to traverse the same 1 he time taken 
to travel 33'’' has apparently varied between 3 5 and 4 
minutes, that is to say, the observations agree within 
30 seconds For 80°, however^ the divergence is 5 minutes, 
while on still longer paths the intervals are still greater 
When we look at the^e variations as shown on squared 
paper, we should certainly hesitate before representing their 
mean position by a straight line If, however, it is a 
straight line, and wp know the recording instruments to 
be similar, then one inference is that minute tremors which 
may be recorded at a station near to an origin mqy have 
failed to reach or to make themselves evident at stations 
which are very remote 

But why should earthquake vibrations fall in line with 
the vibrations of elastic bodies^ Jf our world has a fluid 
or gaseous nucteus, Arrhenius, FIshefi and other physicists 
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and geologists see in the same an explanation for many 
phenomena Convection currents might explain slight 
changes in latitude (Fisher), and they certainly suggest 
variability of velocity along the same path 

Although we do not agree with all Mr. Imamura 's con- 
clusions, seismologists are indebted to him for a piece of 
valuable research 

In vol 11 , No 6, of the reports of the Toklo Physico- 
mathematlcal Society Mr K, Honda gives an account of the 
daily periodic changes in the level in an artesian well the 
depth of which is 38a rn with a water head within 3am 
of the surface of the ground. What he found was Chat 
there were two maxima and minima every twenty-four 
hours, the range of motion varying between 3 cm and 
1 im (For somewhat similar experiments made in a 
shallow well cloiic Co the bore-hole here considered, see 
Reports Brit Assoi , 1891;, p 104 ) 

Near to the days of full and new moon the movements 
are marked and regular , the phases of maxima and minima 
agree with those of the tides in Tokyo Bay The well 
sink«t with a high barometer and rises with a low baro- 
meter Rain does not affcLt the level By experiment it 
was found that variation of pressure of i mm of mercury 
produced a change in the level of the water of 13 5 mm 
An equal natural pressure acting on the water head causing 
It Co sink, and on the surrounding ground causing it to 
nsp^ only results in a level change of 4 35 mm From this 
It is concluded that the earth's trust only transmits 68 per 
cent of pressure on its surfate to a depth of 380 m Another 
conclusion is that the daily fluctuation of 1 to 3 cm ib 
more likely to be n utlal than a baronirtrital effect The 
distance to the sea is 3 km In a deep well m Yokohama 
0(1 km from the sea, the tidal effect results in a change 
of level of 16 cm Ihis extremely interesting paper con- 
cludes with references to the frequency of earthquakes in 
relationship to fluctuation in barometiic and tidal loads 
In No Q of the same reports Mr Honda gives n continu- 
ation of similar researches carried on at three other deep 
wells, at the end of which he shows that earthquakes with 
a submarine origin are most frequent when tidal 
pressure is at maximum, a minimum, and when the rate 
of pressure is changing most rapidly No 8 of the Journal 
IS from the pen of Dr F Onion, who shows, chiefly from 
the lonsideration of after shocks, that earthquake frequency 
15 affected by changes in atmospheric pressure 

Consul G PAra, of Uskub, gives (Kaiserltchc Akad d 
Wtssenschaflen m H len, April 31, No 10) a few statistics 
relating to the destruction enuced by the earthquake which 
on April 4 disturbed the Bilkans This is followed by 
further details of a more geological character by Prof. R 
Hoernes The phenomena described are of an ordinary 
character 

Under the title of “ L’Eruzione dell' Etna in 1893, 
(vol 1 ), in a large quarto volume, the director of the 
observatory in Catania, Prof A Ricro, and S Arcidiacono 
give H detailed account of the phenomena which accom- 
panied the eruption of Etna in 1892 As an assistance to 
the better understanding of the historical sequence in 
events, this is prefaced bv aciuunta of the eruptions of 
1883 and 1R96, all of which took place on the line of a 
radial fracture at points from 1000 to 1500 ni lower than 
the mam central crater It is essentially a volume of 
observations of value to the vukanologist, to be followed 
at a later date by deduitions 

In the Bollettific deW Accad Cioenta, Catania, fas. , 

Dd ember, 1903, S Arcidiacono gives a short account of 
earthquakes which recently disturbed Etna, and which were 
of local origin From u tabular statement of these it 
appears that from 1898 scismit activity wa fairly uniform 
and not pronounced, but after the eruption of 1902 it became 
three-fold 

The first paper m the Bollettino della Soctetd Sismologtca 
Uahana (vol ix ^ No 9, 1903-4). by M Tito Ahppi, relates 
to the possible relationship of honniH and bombiti 
mist poefferx, barisal guns, Aic ) to seismic movements 
'rom a list of seismic disturbances recorded m a district 
where bonntit were frequent, it does not af^ar that the 
two phenomena are connected, The multiplication of the 
seismograph was, however, only 13 Had it possesaed 
ten times this sensibility it might have responded to minute 
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trcmon propagated in the soil, and quickly afterwards to 
movements produced by air waves acting on the building^ 
and then to the instrument. A second paper, by the late 
Dr M. Contanni, is on the choice of earthquake re- 
corders Although the paper is short it contains good 
advice. We are told first to select our instrument accord- 
ing to the object we may have in view If we wish to 
record earthquakes of local origin, a type of instrument 
may be used different to that which will record disturbances 
with their origins as distant as the antipodes Again, an 
Instrument which may record the times of arrival of certain 
phases of motion may not be able to analyse the same , In 
fact, for earthquakes of distant origin it is doubtful whether 
an instrument yet exists that gives a true record of the 
movements of the soil 

At the end of the number the Italian catalogue of shacks 
of local and of distant origin is brought up to the end of 
September, 190a 

In an interesting article of twenty -eight pages, M Paul 
Choffat gives in Communtcafdes du .Scrvia Ceologtque du 
Portugal (Tome v , pp 379-306) an account of " Les 
tremblementa de terre de 1903 en Portugal," to which he 
adds notes relating to earthquakes which took place in 
previous years From the conclusions we learn that there 
are two chief centres from which disturbances felt in 
Portugal originate, one of which is suboceanic off the 
mouth of the Tagus, from which the great Lisbon earth- 
quake of 1755 radiated, and the other Is in Andalusia, the 
shocks from which are comparatively feeble There are also 
se\eral local centres 


AGRICULTURAL NOTES 

officlali In charge of the County Technical Labor- 
^ atories at Chelmsford are engaged m an investigation 
that will commend itself to Londoners , they are trying to 
gain some information as to Che natural causes bringing 
about variation in Che composition of milk Two reports 
dealing respectively with the winter and summer months 
of the past year have been issued From the latter we 
learn that in Essex milk is poorest in the months of July 
and August This is Che common experience of dairy 
farmers It Is when the pastures begin to dry up Chat the 
quality of milk sufTors most In the Essex experiments 
four cows were kept under observation from May until 
September, and two others for a shorter period The yield 
of milk fell olT at the rapid rate of 10 per cent per month, 
with this decline there was an increase in the proportion of 
fat, but no regular increase m Che case of solids not fat, 
In the month of July the percentage of non-fatty solids 
decreased In the milk of every animal. Ihe milk of four 
of the cows, and the mixed milk of the six animals, never 
fell below the standard in solids not fat, but two of Che 
cows often failed in this respect The mixed milk and the 
milk of one of the cows never contained less than the 
standard quantity of fat, but Che milk of two of the cows 
frequently, and the milk of two others occasionally, con- 
tained less than the required 3 per cent of fat 

In connection with the investigations on nutrition, which 
form an important part of the work of ihe Stores Agri- 
cultural Experiment Station, Conn , analyses have recently 
been made of the Hesh of many kinds of fowl The 
analyses were published m the annual report of the station 
for ,1902-3, and some account of them Is also given in a 
recently issued bulletin on " Poultry as F(^ " The 
bulletin contains a table showing the composition of the 
digestible nutrients m the flesh of poultry, comparisons 
are made between young and mature birds, and also between 
poultry and other common artieles of diet The meat of 
iight-flcshed birds is shown to be usually richer In 
albuminoids and poorer in fat than the meat of dark-fleshed , 
and among light-fleshed fowls chickens supply a more 
nitrogenous food than mature birds ; on the other hand, 
In dark-fleshed fowls the flesh of the voung appears to 
contain more fat and less albuminoids than the flesh ol 
older birds The following figures show that the breast, or 
breast and wings of poultry, usually contain more 
albuminoids and less fat than the legs or dark meat The 
analyses were of raw meat Oooking may materially alCer 
the proportion of fat 
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An important paper containing a summary of Koch’s 
investigation of Rhodesian red-water, or, as he prefers to 
call It, African coast fever, appears in the May number of 
the Agricultural Journal of the Cape of Good Hope This 
disease of cattle, introduced from the coast, has recently 
worked havoc in Rhodesia, the mortality among the herds 
of certain districts having risen to 90 per cent Like Texas 
fever, with which it was at flrst confounded, coast fever is 
due to the presence of a tick-conveyed parasite in the blood 
An animal which has recovered becomes immune, and, 
according to Koch, a proportion of the progeny contract the 
disease in a mild form as calves and also become immune, 
so that an immune race will gradually form in the same 
way as a partially immune population is to be found in 
many of the most deadly malaria districts In the absence 
of ticks, coast fever cannot spread Unlike Texas fever, 
injection of the blood of a diseased animal will not produce 
the disease. But Koch has shown that repeated injections 
result in a mild fever which is sufficient to confer parEial, 
and in his opinion a high degree of immunity. On this fact 
IS based the treatment which he recommends for the disease, 
the injection of 5 c c of deflbnnated blood from a sick 
or " salted " animal about seven times at intervals of a 
fortnight This treatment he believes will in four of fi>e 
months confer immunity Inoculation is absolutely safe, 
for of 3115 " clean " animals treated not one died, and the 
treatment is so rapid that an operator can deal with 300 
to 500 per day Of the efficacy of the treatment it is clear 
that Koch has a high opinion, though he is careful to point 
out that hjs experimental evidence is not yet complete Of 
1688 animals that had been exposed to infection and were 
inoculated, 174 died As in many of these cases inoculation 
must have been too late to benefit, Koch argues that the 
number dying because inoculation failed to protect must 
have been very small In view of the very high death 
rate in unprotected herds it would appear that the proposed 
treatment Is of high promise 

But Koch’s views on the value of inoculation do not seem 
to be shared by all the experts who are now engaged in Che 
study of African coast fever, and the Government 
entomologist, Mr Lounsbury, who has made a careful study 
of the tick conveying the disease, appears to favour the 
use of arsenical dips, which, by destroying the tick, would 
put an end Co the ravages of coast fever Lounsbury 
speaks of these dips as an " effectual remedy,” while Koch 
characterises their use as a " temporary " measure Mr 
Lounsbury publishes an interesting account of the experi- 
ments by which he proved that the infection was earned 
by the common brown cattle tick of South Africa 
cephalus appcndiculatus) He failed in ten experiments 
to convey It through the blue tick, which Koch says is 
partly responsible for transmission In a preliminary ex- 
periment Lounsbury proved that brown ticks taken from 
sick cattle m Rhodesia produced coast fever in Cape Colony 
Brown ticks were then collected in a region in the colony 
in which coast fever was unknown From these ticks 
progeny were raised, the majority of which were fed 
throughout life on healthy cattle without causing any dis 
turbance in health , others were taken to Rhi^esia and 
placed on a sick cow , they were then taken back to Cape 
Colony and put, at intervals of a few d^s, on three cattle 
” The results were most decisive The three animals 
sickened each in turn about a fortnight after the Infest- 
ation,” and all died This experiment was repeated, and 
It was found that a single tick could produce the disease 
Lounsbury notes that one of the cattle which died in his ex- 
periments had previously been inoculated ten times from an 
animal pronounced by Koch to be suitable as a " bleeder.” 
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While In South Africa Koch hae studied horse-sickness, 
and in a recent report on his work he speaks of 
“ encouraging' results which . impress me with the con- 
virtion that a practical method of protective inoculation 
against Horse-sickness is within our reach." A serum has 
been prepared which has slight curative but high pro- 
tective properties Unfortunately, the immunity conferred 
by the serum lasts only for some fifteen days, so that a 
horse cannot be " salted " by inoculation, and to be safe 
from an attack the animal must have already had horse- 
sickness In some form The " practical method " which 
Koch proposes consists in producing horse-sickness by an 
injection of virus, and then arresting its progress by in- 
iKtions of the protective serum before it becomes dangerous 
The method has been practised successfully on more than a 
dozen animals. As the result of his experiments Koch re- 
commends the following treatment — Seven injections of 
vims at Intervals of twelve days, the doses increasing from 
o 01 c c to 5 c c Four davs after each of the first three 
injections of virus, doses of 100 c c , 50 c c , and 50 c c 
of protective serum to be given The injections of both 
virus and serum are made subcutaneously in the neck. 


XJmVERSljy AND EDUCAT/ONAL 
imELLlGEUCE 

Cambridge — ^The Frank Smart studentship in botany has 
been awarded to Mr A M Smith, of Emmanuel College 
Mr E R BUrdon, of Sidney Sussex College, has been 
appointed assistant curator of the botanical museum 


Science announces the resignation of Prof G Trumbull 
Ladd as head of the department of mental philosophy and 
metaphysics of Yale University 

Lord Strathcona has given 4000Z to the scientific de- 
partment of the Manitoba University A block of land 
sufficient to yield a large annual income is also to be placed 
at the university's disposal 

The chair of chemistry in University College, Sheffield, 
has been accepted by Dr W P Wynne, F R S , at present 
professor of chemistry In the School of Pharmacy of the 
Pharmaceutical Society of Great Britain 

Dr C SciiucHGHT, of the U S National Museum, has 
been appointed professor of historical geology in the 
Sheffield Scientific School of Yale University, and curator 
of the geological collections in succession to the late Prof 
Beecher 

Tub " Year-book " for the session 1904-5 of the Armour 
Institute of Technology, Chicago, a copy of which has 
reached us, contains full particulars of the course in fire 
protection engineering instituted last year The course is 
arranged to furnish instruction in modern methods of fire 
prevention and extinction Since fire insurance interests 
are closely connected with the work of the course, a portion 
of the time of senior students Is devoted to the study of 
modern practice of fire underwriting Prof Taylor, who 
is in charge of this department of the Institute, has rightly 
given great prominence in his syllabus to the scientific 
principles upon which successful work in fire extinction 
depends 

Tub consultative committee to the Board of Education 
has submitted a number of suggestions to the board for 
a system of school certificates The committee Is of 
opinion that,^ with the object of diminishing the multiplicity 
of examinations affecting secondary schools, and of pro- 
viding R test of adequate general education which may be 
widely accepted, a general system of school certificates Is 
desirable, The committee does hot think It is desirable that 
examinations for such certificates should be conducted by 
means of papers set for the whole country from a single 
central organisation Jt suggests that such examin- 
ations should be controlled by a recognised examining body, 
which should be either m university or a combination of 
universities, or an examination board representative of a 
university or universities, and of the local authorities which 
are prepared to cooperate with them It proposes that 
r^og^ition of these examining bodies should mean recog- 
nition by the Board of Education, acting on the advice 
of the consultative committee The pstablishment h 
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suggested of a central board for England consisting of 
representatives from the Board of Education and from the 
different examining bodies, the duty of which should be to 
coordinate and control the standards of these examinations, 
to seiure the interchangeability of certificates, and Co 
consider and, as far as possible, to adjust the relations of 
the examining bodies and their spheres of external action 
Ihere can be little doubt that some such plan as the con- 
sultative committee proposes would enable schoolmasters to 
utilise in the better education of their boys much of the 
time now absorbed by the preparation for numerous special 
examinations 


50C/ET/E5 AND ACADEMIES. 

Paris 

Academy of Bclencea, July 1 1 — M Mascart in the chair — 

1 hermochemical investigation of the solution and poly- 
merisation of cyanogen M Barthalot. Potassium cyanide 
has considerable thermal effect on a solution of cyanogen 
whether in water or alcohol — Note on the heat of trans- 
formation of black crystalline sulphide of antimony Into 
the orange coloured precipitate M Bortholot. — Con- 
densation of glycol bromoacetate with aceCoacetic and 
acetone dicarboxylic esters A HBlIor and F Mareh. — 
Origin in food of the arsenic normally found in man : 
Armand Qautlar and P Olauamann. Practically all food 
materials, particularly fish, contain traces of arsenic, the 
total arsenic received by an average man in a year being 
7 66 mg — The relation between external work and total 
expenditure of energy in R muscle in dynamic contraction, 
when the muscle is doing negative work, against the fall 
of a load, by gradually elongating as the load falls A. 
OhauvoBu. It IS concluded that the expenditure of energy 
is greater in negative work than in fixed contraction, but 
less than in positive work under the same conditions of 
load, stimulus, Ac , and that in negative work the expendi- 
ture of energy increases more rapidly, when the work is 
increased by increase of load, than by Increase of movement. 
— Note on a new method of observing n-rays R Blondiot. 
— Analysis of the ashes contained in the urns of Materpa 
(Thebes, eighteenth dynasty) MM Lortat and 
Hugomnanq. — Regulation of watches at sea by wireless 
telegraphy ' J. A Nomiqnd — The academy ajipointed MM 
Mascart, Troost, Moissan, Guyon, and Lacroix to assist at 
the inauguration of the Pasteur monument In Pans — Two 
problems on isothermic surfaces L RBlTy — Explosion 
waves E Jonguat- — Kathode rays and magnctofrlctlon , 
reply to Villard H Pallat. — Note on the refractive Indites 
of solutions Edmond Vbii Aubal. — ^The relation between 
the pressure of a gas in a vacuous tube and the length of 
the spark produced Gaston Sdguif. As the pressure 
decreases in geometric progression the length of the spark 
increases in arithmetic progression — The densities of 
sulphurous anhydride and of oxygen Adrien Jqquarod 
and Alexandre Plntoa. Morley's method of weighing the 
gas by the loss in weight of the generating apparatus was 
used with concordant results in the case of sulphurous 
anhydride — The heat of combustion of organic sulphur 
compounds, and a note on that of compounds containing 
halogens P Lomoult. Results of exjieriments are com- 
pared with those obtained by calculation according to the 
position of the sulphur — Reactions of the esters of 

2 3-butanonic acid (1) Action Of phenyl hydrazine. 

L BouvMult and A Wahl. The phenyl hydraione 
obtained in the cold Is proved to be that in the s-posiclon 
by the formation of the psranitrophdnyl hydrazone of 
methyl phenyl acetopyrozolone previously obtained by 
Bulow — Researches in the pyrane series E BIbIm and 
H QBult. — On some phenolic ethers of the pseudo allyl 
clinin R — C(CIi,)=CH, MM BbIibi and TlffBnaBu. 
Ihese bodies are obtained by the magnesium methlodide 
reaction on the corresponding esters, using one or two 
molecules in excess of the magnesium methiodide, and are 
intermediate betw^n the corresponding allyl and isoallyl 
compounds in boiling point, density, and refractive index 
— Action of traces of some salts, and of waustic alkalis on 
diphenyl carbonic ester R — Mechanism of the 

action of the cytoplasm In seeds during germination, and 
top synthetic realisation of this mechansm in vitro Maurice 
Nloloioi. The development of acid in oily seeds, when 
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gvrmlnatSng', h prpved to be dur Lo (hr hydrolytic action of 
Che cytoplasm on the oil The nartie^i^aj^ufine li proposed 
for the active substance in the lytoplaacn ,lhe action 
requires some and to start it, but CO, is proved by experi- 
ment in vitro to be sufficient, and CO, is produced in 
germination — A new trypanosome in birds M Thlroutf. 
^Some phenomena during ovogenesis ambng I he cirn- 
pedes, particularly in vi’/utmui7i A Qriiir*l — 

On the structure of the heart in gasteropods and lamellj- 
brani hs ‘ F MaroMU. — On the development of black rot 
(Gui^'unrdin Btdwelltt) P VlalA and P Paeettat. For 
rapid development blark rot requires a waim temperature 
and a moist ntniospherc, but at low temperatures growth 
proieeds slowly It js, moreover, highly resistant towards 
ail^ids and toxic substances generally*— ^ar^waite, a new 
fibrous basic rock of the North Urals L Dupare and 
F Praroa. — Stationaiy waves observed in the neighbour- 
hood of the human body Augustin Oharp«ntl«p. — 
Localisation of iodine in the African turtle MM Doyon 
and OiMnu. — Action of salts of the alkaline earths on 
living substance N C PsuImco. — Influence of steril- 
isation on food-stulTs A Ch&rrlru — On the contractilitv 
of protoplasm, 1 , action of chlorhydrate of amyleine on 
ciliary movement L Launoy. — On the supposed chlorophyll 
of silk Jules Vlllard. 

July 18 —M Mascart in the chair — Experiments on the 
slow oxidation of cyanogen and cyanides by free oxygen 
M Bpethslet. 'I he absorption of oxygen from air by the 
following solutions is examined — potassium cyanide 
hidrocyanic acid, and cyanogen m water and in alcohol, 
alcohol alone, and alcoholic potash, also by these solutions 
m the presence of mercury. Absorption of oxygen is 
observed in every case, but becomes more rapid when the 
tube is heated or exposed to light When mercury is pre- 
sent, the absorption of oxygen causes solution of some 
mercury, particularly with the cyanides — ^The natural 
immunity of cynoccphales towards trypanosomiases, and the 
activity of their serum towards trypanosomes A. I^v«ran 
— Hypsometric tables of Cretaceous strata in the north of 
France J do«a«l«ti — Pamphlets presented to the 
academy — Considerations on the principles of arithmetic 
L Qro«t — Researches on the quantity of citric acid in 
wines Lucien Robin — A work on tables of corrections of 
the times of the niogn's rising and setting S Abclulloh 
’ — A supplement to the general problems of flight ’ M 
Avorly. — The secretary read several telegrams concerning 
the earthquakes of July la and 13 — Steered ballonn!* 
Longitudinal stability Ch, Ranord. — On the anomalous 
propagation of light in the neighbourhood of a focal line, 
and on the interference of vibrations the amplitudes of 
which are diiTerent functions of the distance G Sa^nae. 
— On the disappearance of some of the silicon lines in the 
spec Ira of certain stars A da Oramont — Variation of 
tne index of refraction of an electrolyte under the action 
of the current H Bordler* Chlorides of copper and of 
zinc were used It was found that, when the current is 
constant the reduction of index of refraction decreases with 
increase in the concentration of the electrolyte, whiUt, when 
the concentration is constant, the decrease of refractive 
index plotted in a curve against the strength of the current 
forms a straight line — ^The influence of the density of the 
current in electrolysis with alternating current Andrd 
,Proehot and Joseph Patlb ^J^irkel electrodes in a solution 
of potassium cyanide were used, and the relation between 
^%Ke>anioum of nickel dMsolved and the density of the current 
Investigated for different frequencies, when the time and 
total current were lonstant — On the fiifldamenral law of the 
phenomena of osmosis £ Arlbo- — On the constitution of 
dis9ol\ed salts Albert Oolaon, The formula 
HSO^Zn— O— Zn— SO*H 

I** assigned to zinc sulphate from considerations of the 
basic sulphates obtained by alkalis, and of the freezing 
point of <kOlutlons of zinc sulphate — On some crystalline 
ludate^ of copper ' A Qraii^r and A da Behultan. — 
Dextrolac tic acid and Isevolactic acid are not alike in their 
reactions F JundllBlach. /-Lactic is much more easily 
racemised than ^-lactic, so much so that in separating d- 
nnd 1- from m-lactic by, the quinine salts, d-lactic is easily 
obtained, but the supposed /-lactic is mainly d+f — Ortho'^ 
phosphoric anilide and ''Us homologue/, the non-exlstance^ 
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of the compouhd C,H,NH — PS(NC,H|)s P Lsmduit. 
— Condensation of acetylene ketntms with alcohols and 
phenols Ch Moursu. and M. BVttOhlrs*— Action of 
oxalacetlc ester on benzaldehyde in the presenc'e tof primary 
amines L J Bl mon and A OdiHfuchd^ — The heat of 
neutralisation and acidity of monomethylarsenious acid 
A Atttruo and h Baud. — On a frequent source of error 
in the analysis of coal Just AIIm and Isidore Bay. — On 
some points in the anatomy of the cirnpedes A Gruval 
— ^Antimendian plants Iildouard da Janeaearakl — 

Carpellised stamens of the wallflower C Qarbar — 
Hravais*'. law considered as a law of observation G 
Priadal. — new theory of ouralinsation L Puparo and 
'1 h Hornung'. — On the terraces of the Carpathian riverts 
in Roumania F da Martanna. — Researches on thf 
genital poisons of different animals Gustave Loiaal. Ihe 
extract of an ovary is always more poisonous than that of 
a testis, and vanes in different animals, that of the frog 
being most poisonous rewards a rabbit Ihe toxic effect 
IS nervous, producing letunus and dyspneea — ^The influenie 
of Lactation on the resistance of the organism to 
morbid agencies MM Oharrln and Vltry. A feinate in 
lactation is less resistant than the normal to alkaloids 
and bacteria— The mechanical cleansing of the blood Ch 
Rdpin. lo remove poisonous substances from the blood 
a method is used by which the plasma is removed, being 
replaced by artificial serum, but the corpuscles, being 
separated centnfugally, are immediately returned to the 
blood stream — Researches on arsenic in some food-stuffs 
V BoedM. — A new lontributiun to the bacterial purih- 
cMtiun of spring and river waters by means of fine sand 
which is not submerged P Mlquul and 11 Mouohut.— 
On the duration of the experiments m the treatment of 
arterial hypertension by d’Arsonvalisation A Mloutiur. — 
On A new type of piezometer M Buphanan.— The 

llirondelle deep in the archipelago of the Azores M 
Tlioulpt- 
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** MUTATION*' V. SELECTION 

Evolution dnd Adaptation, By Thomas Hunt Morgan, 
Ph D Pp xili + 470 (New York . The Macmillan 
Company, London Macmillan and Co.. Ltd , 1903 ) 
Price 12s 6d net 

T he author of the present » work is one of those 
biblogical theorists who, while accepting the 
doctrine of evolution, and apparently admitting that 
natural phenomena must be capable of rational ex- 
planation, yet think it necessary to adopt a severely 
critical attitude towards the only principle which seems 
able to account for the facts of organic development, 
the principle, namely, of selection, as first propounded 
and illustrated by Darwin and Wallace 

Among the difficulties which those who impugn the 
doctrine of selection have to face, the existence of 
adaptation in every department of organic nature is 
one of the most formidable After every allowance 
has been made for hasty allegations which further 
knowledge has tended to disprove, there remains an 
immense body of facts relating to the adjustment of 
organisms to tlicir surroundings that demands to be 
accounted for in accordance with the known laws of 
nature. What rational means of explanation are still 
open to those who would dispense with the Darwinian 
key to the puzzle of adaptation ? This is, in brief, the 
Hucstion which Dr. Morgan asks and attempts to 
answer in the volume before us It is true that his 
acceptance of the facts of special adjustment is some- 
what grudging, even in the case of Kallima, which, 
as Welsmann says, is “decisive for adaptation," he 
appears to question the utility of the very perfect con- 
cealment afforded by the underside But whatever 
scepticism he may be justified in showing with regard 
to particular instances, neither he nor anyone else can 
deny with reason the general principle of adaptation 
It must be set down to the author's credit that he does 
not seek refuge in the views of the Lamarckian 
school, whether new or old : — 

“ Despite the large number of cases that they (the 
Lamarckians) have collected, which appear to them 
to be^ most easily explained on the assumption of the 
inheritance of acquired characters, the proof that such 
Inheritance is possible." he j'ustly says, “is not forth- 
coming *' 

Where, then, are we to find a solution of the 
mystery? The answer, according to Dr. Morgan, lies 
in the " mutation theory ” of De Vries But here 
comes in a cunous inconsistency of which the au^or 
himself seems to be partly, but only partly, aware 
If he urges one point with greater insistence than 
another, it is that De Vries's theory “ stands in sharp 
contrast tb the selection theory.*' Yet the whole drift 
of his argument goes to show, though ho seldom 
acknowledges it in so many words, that even if 
De Vnes's account of “ variations " and “ mutations," 
and of the relation between them be accepted, seleo 
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tion must still be called in to explain the aspect of the 
world aroqnd us. ^ 

Let us fOr the nioment lay aside the subject of 
the nature of variation, admitting that it is capable 
of a more minute analysis than Darwm gave it, and 
that much remains to be learned concerning different 
kindb of variation and their power of transmission 
bv heredity We are still face to face with the ques- 
tion, " How IS it that the favourable variations form 
the majority of those that vie see’ What has become 
of the others? ” The answer shall be^ given in 
Morgan's own words — '' 

" Over and beyond,” he says, “ the primary question 
of the origin of the adaptive, or non-adaptive, structure 
is the fact that we find that the great majority of 
animals and plants show' distinct evidence of being 
suited or adapted to live in a special environment, t e, 
their structure and their responses are such that they 
can live and leave descendants behind them I can 
see but two ways in which to account for this con- 
dition, either (i) teleologically, by assuming that only 
adaptive variations arise, or (2) by the survival of only 
those mutations that are sufficiently adapted to get a 
foothold Against the former view is to be urged that 
the evidence shows quite clearly that variations 
(mutations) arise that are not adaptive On the latter 
view the dual nature of the problem that we have to 
deal with becomes evident, for we assume that, while 
the origin of the adaptive structures must be due to 
purely physical principles in the widest sense, yet 
whether an organism that arises in this way shall 
persist depends on whether it can find a suitable 
environment ” 

What 15 this but selection ? The fineness of the dis- 
tinction here drawn appears to have struck the author 
himself, for he immediately adds ' — 

“ This latter is 111 one sense selection, although the 
word has come to have a different significance, and, 
therefore. I prefer to use the term survival of species^" 

We need not dispute over the term, provided that 
the principle, which is essentially Darwin's, be 
admitted. 

The more we examine Dr. Morgan’s argument as 
against Darwin, the greater difficulty do we experi- 
ence in defining the precise point at issue between 
them. It IS not the origin of variation; for if Darwin 7 
did not attempt to account for this, neither 
De Vries. Nor is it the existence of the discontinuous^ 
variations called " mutations ” by De Vries, for 
of these were well known to Darwin Nor. agal^, 
it the principle of selection , for this, as we have 
IS virtually admitted on all hands. We might^Sa^ 
been inclined to say that iL was the question of the 
origin of species by large as against small variations, 
but for the fact that the author expressly states that 
” as De Vries has pointed out, each mutation may 
be different from the parent form in only a slight 
degree for each point ” We are reluctantly impelled 
to the conclusion that the controversy 15 rather of a 
personal than of a material nature, and that at the 
ipot of It lies a kind of jealoiuy— no doubt unconscious 
— of Darwin's position ap 4 >' influence. It^ would 
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doubtless be unfair to say of the author that, so fdr 
as his treatment of Darwin is cphoerned — 

" Willing to wound, and yeC afraid to strike," 
he would 

"Just hint a fault, and hesitate dislike, 

Damn with faint praise, assent with civil leer. 

And without sneering, teach the rest to sneer " — 

but we cannot acquit him of a somewhat captious 
method of dealing with Darwin’s clear and well con- 
sidered utterances We have seen of late a great deal 
of groundless objection to the Darwinian position, and 
many quite uncalled-for attempts to minimise the value 
of the Darwinian contribution to evolutionary theory 
We may freely concede that the opinion expressed in 
the " Origin of Species in favour of the transmission 
of acquired characters has not stood tfie test of in- 
vestigation, but this is a negligible matter m com- 
parison with the enormous impulse to evolutionary 
theory given by the doctrine of selection, which 
doctrine it was the peculiar merit of Darwin and 
Wallace to have presented in such a form as to com- 
mand the attention of all scientific workers, and the 
assent of most It cannot be said that the vanous 
ottempts to dispense with selection have met with 
success, and in spite of the “ carpers carping with their 
carps," we think that the Darwinian treatment of 
variation and selection still affords the only basis for 
a reasonable account not only of adaptation, but also 
of the origin of species F, A D. 


THE FAVNA AND FLORA OF ALASKA, 
Harrimati Alaska ExpedtUon Edited by Dr C. H 
Mernam Vol v, Cryptogamic Botany (pp ix+ 
424) Vols. via, (pp ix + 2j8) and ix. (pp 284) 
Insects. Vol x. Crustaceans (pp. 337) , illustrated 
l[New York Doubleday, Page and Co , 1904*) 

F rom time to time brief notices have appeared in 
our columns of various issues of " Papers from 
the Harnman Alaska Expedition.” published in the 
Proceedings of the Washington Academy of Sciences 
The whole of these papers, together with others 
hitherto unpublished, are now in course of re-issue in 
the form of a senes of handsome and well illustrated 
volumes, with the title cited above, and under the 
editorship of Dr. C. Hart Mernam, the well known 
chief of the Biological Survey of North Americai As 
the various papers are reprinted from the original 
electrotypes, and the original pagination is given 
In brackets, there is no likelihood of any confusion 
arising by quoting from the re-issue. Of these 
Vplumes, four are now before us 

Before going further, it may be well to state that 
the work does not attempt to give a complete account 
of the fauna and flora of the Alaskan peninsula. In 
the insect volumes, for example, many of the papers 
deal only with the material brought back by the ex- 
pedition, although in a few instances the existing state 
of our knowledge of each group is given so far as 
Alaska is concerned Even where no attempt Is made 
to formulate complete lists, in many cases the material 
obtained was, however, so extensive as to include the 
greater^ part of the representatives of the group de- 
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scribed In'^^ry^instahce the description and Identifi- 
cation of the specinienf collected have been assigned 
to speciabsts 

The vo1ume»dn cryptogamic botany contains not only 
the new information acquired as the result of the ex- 
pedition, but an account of the previous state bf know- 
ledge of the subject Special interest attaches to the 
general account of Alaskan vegetation given in the 
introduction The southern districts of Alaska, it 
appears, are characterised by the grandeur of their 
forests and the brilliancy of the flowers beyond the 
forest tract, the usual alpine conditions prevailing 
above the timber belt Closer examination even of 
the wooded area reveals, however, a wealth of flower- 
less vegetation which gives to the flora a character 
It would otherwise lack, while the flowers of the 
mountain tops and prairies are set in beds of moss 
and fern In Che forest, owing to the abundant rain- 
fall, every mouldering log, as well as the standing 
stems, are clothed with moss, which carpets the 
ground, and hangs m festoons from the branches 
Among the mosses and liverworts grow many of the 
more delicate flowering plants, while the many fleshy 
funguses make this carpet their special home. The 
open glades are occupied by peat-mosses (Sphagnum) 
in considerable variety, which afford a basis for cran- 
berries, sundews, and butter worts North of the 
forest zone appears a wet, boggy tract, passing into 
the frozen Arctic tundra, the mossy carpet of which 
IS, however, spangled in summer with a perfect blaze 
of flowers. In these open areas ferns grow in great 
luxuriance, and on Kadiak Island the traveller may 
wade through beds of bady-fern nearly waist-deep, 

No less than eight specialists have given their 
services to the determination and description of the 
cryptogams collected during the expedition. 

Passing to the volumes on insects, we have to note, 
in the first place, that this department in the expedi* 
tion was confided to Prof Kincaid, of Washington 
University, who collected some 8000 specimens, re- 
presenting about 1000 species, and, secondly, that 
under the general title of insects are included both 
myriapods and arachnids In the first of the two 
volumes, special value attaches to the paper on myria- 
pods by Mr. O F Cook, since it treats of all the 
known members of that little-worked group hitherto 
obtained from north-western North America Previous 
to the Harnman Expedition, our knowledge of the 
Alaskan insect fauna was mainly restneted to the 
Coleoptera and Lepidoptera, and consequently special 
efforts were made to collect the other groups The 
result has shown that Alaska possesses a fich ehtom- 
ological fauna Which awaits other collectors to reveal 
fully. Out of the 1000 species collected, 344 have 
been regarded as new to science. Special attention 
was devoted to the study of the adaptation of Alaska 
insects to their surroun^ngs, more particularLy in the 
Sitka district, where the annual rainfall attalna the 
enormous total (for a non-tropical or subtropical acme) 
of 105 inches. As might have been expected, the 
1 Diptera were foUnd to form the predoptnatitig elmeht 
I in the insect fauna, but of this |frou|> only a ehiaU 
;fMrcentage has hitherto been, iti aU 
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collecte4^ Ia addition to* those ntyriapods and 
arachuldsi, the first of the insect volumes includes 
papers on ' Alasftan Coleoptera, Lepidoptera, Neuro- 
ptera, Orthoptera, Homopterap and , various minor 
groups. Special interest attaches to the chapter by 
ProF Kincaid on the metamorphoses of Alaskan 
Coleoptera, in the course of which the author points 
out that the prevalent idea as to the extreme difficulty 
of rearing* adult beetles from their larval condition is 
to a great extent founded on error 
The second of the two volumes on insects (lx ) is 
devoted to the Diptera and Hymenoptera, the article 
on the former being written by Mr W Coqmllett, and 
the one on the latter group by Mr W H Ashmead 
In addition to these are three minor papers on certain 
sections of the aforesaid groups A sample of the 
excellent results of Prof Kincaid’s energetic collect- 
ing 15 afforded by the case of the Hymenoptera, in 
which group less than thirty species were known from 
Alaska previous to the expedition, while the number 
now recorded is no less than 335, 201 of these being 
regarded as new to science Of Diptera, 2423 speci- 
mens, representing 276 species, were collected, out of 
which one genus and 63 species are described as new 
As regards the volume on crustaceans, the great 
bulk of this IS occupied by Miss Rathbun’s elaborate 
and exhaustive memoir on the decapod section. Miss 
Richardson contributing a short account of the 
isopods, while Messrs Holmes and Cole are severally 
responsible for the amphipods and pycnogonids, or 
sea-spiders Miss Rathbun has treated her portion of 
this extensive subject from a very broad standpoint, 
discussing the crabs and shrimps not only of the 
Alaskan seas, but of the western coast of America 
generally, from the Arctic Circle to southern Cali- 
fornia. The decapod fauna of the North Pacific has 
proved very rich in individuals, if not in species 
Among the more abundant types are the hermit-crabs, 
of which many species have local centres of distribu- 
uon, where they attain their maximum development, 
both as regards size and numbers In certain locali- 
ties this crowding of crustacean life has beep specially 
favourable to the development of parasitism The 
decapods form the staple food of many kinds of fishes, 
and certain species are commonly used by fishermen 
as baiti or caught for the table In many cases the 
northern limits of the species are determined by the 
winter line of floating ice in Bering Sea 
As regards the other groups, it must suffice to say 
that while Mr Holmes restricts himself to the amphi- 
poda collected during the expedition, the isopods and 
pycnogonids of the whole western coast, from Alaska 
to California, are discussed It is perhaps this vari- 
ation in the mode in which the different groups are 
tinted that constitutes the mam ground for criticism 
in regard to the general plan of this magnificent and 
valuable work. Both editor and contributors are to 
be congratulated upon the results of their labours, so 
far as these are at present before the public, wlple the 
thanks of the scientific world are especially due to 
Mr, Uarrifnan, as the generous provider of the meant 
wheraby this important addition to knowledge has 
h^en rendered possible ^ . R L- 
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The Theory of Determmants By R F. Scott, M.A. 
Second edition Revised by G B Mathews, M A.,. 

F R S. Pp XL + 288 (Cambridge University 

Press, 1904 ) Price 95 net. 

T his well known treatise has been revised and 
enlarged in several respects For instance 
(chapter xi ), the theory of linear equations is more 
complete than in the first edition, and Bezout’s method 
of elimination is explained, as well as Sylvester's. 

An introductory chapter has been inserted, contain- 
ing an elementary account of three-rowed deter- 
minants, this should prove a considerable help to- 
beginners As a w^hole, the new edition is probably 
easier reading than the first; but even now the style 
seems rather too condensed for the average reader, and 
illustrations of general theorems by special cases are 
somewhat scarce 

A chapter (x ) on infinite determinants has been 
added, this appears to be based on the work of 
von Koch and Cazzaniga, bu** as some investigations, 
have been abbreviated, occasional difficulties may be 
encountered at a first reading Thus von Koch’s proof 
that a normal determinant converges (art. 5) would 
be clearer if reproduced in full, and the convergence- 
test employed here ' might be explained at greater 
length The invesbgations of arts. 6 and 10 assume 
that certain infinite sequences (a,^ and Cft) have upper 
limits; von Koch establishes this property by com- 
parison with infinite products 

Semi-normal determinants are defined, in art. 11^ 
after Cazzaniga; von Koch's definition would give a 
more elegant form to the theory without loss of 
generality The two rules for multiplying semi- 
normals are stated m art 12 , but C is not proved to 
be equal to AB, and the statement (p 128) " the senes 
fjjt IS absolutely convergent ” must not be taken to 
refer to Sfij^ Some examples like Cazzaniga's would 
emphasise the contrast between thefic rules and the 
four rules of art. 10 (for multiplying normal deter- 
minants) 

On several grounds it is regrettable that chapter x. 
15 not more complete. No proof is given that the 
value of a normal determinant is the same, wherever 
the origin may be taken on the principal diagonal; 
and various analogies with finite determinants are 
omitted 

A new chapter (vii ) has been inserted, containing^ 
the simpler theorems on Elem^ntartheiler of deter- 
minants, this term IS translated literally elefnentary 
divisors, although several English writers have used 
invanant-factors as the equivalent The treatment 
follows Dr Muth's book very closely; we have ex- 
plained elsewhere {Bulletin Amer Math Soc,. vol. vu. 
p 308) that some changes m Dr. Muth's order might 
make the work more readable But, in default of any 
English text-book, we must welcome this chapter aa 
a useful introduchOn to the subject 
Frobenms's calculus of bilinear forms is explained 

I Mqunta An converiaMr llm tor sif pondvte- 
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in arts. 1-9 of chapter xiv , but more use mlg-ht have 
been made of the method Applications may be found 
in the theory of orthogonal substitutions (xiv , 19, 34) 
and In “ the equation of secular inequalities " (xi , 
19) The expression given in xiv , 7, does not correctly 
represent the square-root of a bilinear form, in fact 
[x(*)]’- X is not divisible by the last equation 

on p 185 being wrong The right value will be found 
in Muth’s book (pp jy, 38), see also Ffoc Camb Phil 
Soc,, vol XI p 81 

The reduction of a quadratic form to squares (xiv., 
10) may prove misleading, for it is natural to sup- 
pose that the reducing substitution belongs to the 
same umtary type as those in the article quoted 
(vii , 10). But this inference is not usually correct, 

thus 2*“ + 2xy + ay*, which has the matrix j)* 

cannot be reduced to the form A(a* + by)’ + |i(cx + dy)*, 
where A, m. a, b, c, d are integers It is remarkable 
diat a corresponding reduction ts possible for an 
alternate form , this contrast might be mentioned. We 
are surprised that Weierstrass’s theorem on equi- 
valence of bilinear forms is not stated, although 
Kronecker’h theorem (xiv , 8, 9) is proved, the latter 
can hardly be appreciated without the former. 

Instead of the bibliographical list which closed the 
first edition, Mr. Mathews has given a brief historical 
note It would have been better to add some refer- 
ences in the course of the text, for, even with a biblio- 
graphy at hand, it is often difficult to identify the 
original sources from which extracts have been taken 

T. J Va B 

A MANUAL OF MEDICINE 
A Manual of Medicine Edited by W. H Allchin, 
M.D , London, F.R C.P VoL v Pp X11 + 6S7 
Plates ii ; charts and diagrams (London * Macmillan 
and Co,, Ltd , 1903) Price loj net 

T he volume before us is the fifth of Dr Allchin’s 
manual of medicine, and is devoted to diseases 
of the digestive system, the liver, the peritoneum, the 
vessels of the abdomen, the kidneys, and the ductless 
glands. 

The volume begins with two short articles by the 
editor upon the normal anatomy of the alimentary 
canal and the physiology of digestion These articles 
seem to be well up to date, and in the former due im- 
portance is attach^ to Che surface anatomy of the parts, 
so important to the clinician It is, however, rather to 
be regretted that in the physiology of digestion no men- 
tion is made of the recent work upon pancreatic 
secretion These articles are immediately followed by 
one on food and diet by Dr R. Hutchinson In 
twenty pages, only the merest outlines of this subject 
could be discussed, and the value of articles so con- 
densed is opejp to question ; the principles, however, of 
dietetics and^the chemical composition of the most im- 
portant food-stuffs and food preparations are given. A 
useful note upon the bacteria of the alimentary canal, 
with aome suggestions concerning the therapeutic use 
and actions of so-called inteatiflal antiseptics, is written 
by Dr. Laaonis Barlow. 
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The following eighty pages are devoted^ to -diseases 
of the mouth, tongue, pharynx and. ,cfisopliagus, 'An 
account of these being supplied by Dr. Bertram 
Abrahams These diseases are treated in a comprehen- 
sive and systematic manner We would draw special 
.ittention in this connection to the parts of the article 
devoted to throat complications of acute infectious 
diseases and the ditferential diagnosis of acute sore 
throat The practitioner will find these sections ex- 
ceedingly useful The next section of the work treats 
of diseases of the stomach and intestines, this section 
occupying practically 200 pages and being written by 
the editor Interpolated in the above is a short account 
by Dr Bertrand Dawson of the physical examination 
of the stomach and intestines This includes the 
ordinary clinical methods and the examination by the 
Rontgen rays and by so-called gastro-diaphany, and also 
directions for the chemical examination of the gastric 
contents after the administration of test meals The 
reviewer cannot, however, find any directions for the 
chemical or microscopic examination of the fsces, 
which might well have been incorporated In view of 
recent work upon the subject, a short article by the 
editor upon diseases of the pancreas will be of interest 

A hundred odd pages are devoted to diseases of the 
liver, this subject being introduced by a general article 
upon the morbid anatomy of the liver by Dr Barlow. 
Hepatic abscess and perihepatitis are dealt with by Dr 
Crombie; degenerations, new growths and gall-stones 
by Dr. Hebb 

The next section of the book treats of diseases of the 
peritoneum, and it is also introduced by a short note on 
the general anatomy of the peritoneum. The consider- 
ation of retro-peritoneal suppuration and tumours and 
sub-phrenic abscess concludes this monograph, for 
which Dr Hale White is responsible Dr. Bryant 
writes a short account of the diseases of the abdominal 
blood-vessels, and the volume concludes by an article 
by Dr Bradford upon diseases of the kidneys, and one 
by Drs Sydney Coupland and Bertram Abrahams upon 
diseases of the ductless glands 

It will be seen from the above remarks, which amount 
to little more than an elaborated table of contents, that 
the volume before us deals very fully with the diseases 
of the abdominal organs In conclusion, we may add 
that this last addition to Dr Allchin’s manual of medi- 
cine maintains the standard of its predecessors, and is 
likely to be of much value to the professional reader 
Its usefulness is enhanced by a complete and accurate 
index F W. T. 


OUR BOOK SHELF, 

The Racing World and its Inhabitants Edited 
A. E- T Watson Pp. vii + 309; illustrated 
(London . Macmillan and Co., Ltd , 1904.) Price 
t2s 6d. net. 

This volume, whidi consists of a reprint of a series 
of articles contributed by various writers to the 
Badminton Magaaine, is essentially a work written 
by racing men for racing men, and as sucli sae^s 
adoiirably adapted for its puroose. An impdilpanc 
feature is tliat each article is wntteu by one srito has 
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made ,ihc subject of that article his pnrticulnr pursuit, 
relax^ttbn,^ or study, a trainer writing on training, 
a breeder on breeding, and sn on Under Mr 
Watson's able editing, all these diverse factors have 
been woven into one harmonious and continuous \^hole 
To the naturalist the most interesting chapter is 
perhaps the one on breeders and breeding, in whitli 
the writer strongly advocates the advisability of plenty 
of fresh air and exercise for young horses of all kinds, 
as ivcll as change of pasture Contrary to the opinion 
of some of his fellows, the author firmly believes in 
heredity, and therofoie advises the selection fur breed- 
ing jmrjxises of m«ircs which have made a name on 
the tui f 

V, regards shape, he pn fers long, low, and broad 
animals, but it is somewhat curious to notice that in 
;he ihapter on trainers and training the wriUr con- 
siders this an old-fashioncd view, pointing out that 
' St Simon,'* who w'as anything but a long and low 
nurse, has done much to modify opinion on this point 
It IS satisfactory to learn that, according to the last 
mentioned writer, ihiie is much less viciousness pn'- 
vahnt among raiehorses than was forintrly the tasc, 
this being attributed to gentler and more humane 
methods of training and treatment 

One other point and wc must take have of this 
brightly written and well illustrated volume The 
point in question relates to the proptr manner of draw- 
ing a racehorse at full speed As the frontispiece of Mr 
Watson’s work we have a picture of a race in which 
the horses are represented as seen in .1 photograph, 
one of them having all four legs off the giound. and 
looking ns though it were about (o fall on its nose 
In contrast to this, we have, facing p 103, a repro- 
duction of Herring’s well known picture of ‘M'lying 
Dutchman," in which the horsi is represented as 
galloping venfre d ferre, with the fore and hind limbs 
stretched out to their full extent Obviously it is an 
inconsistency to have these two t\pes of representing 
<1 galloping horse in the same work, as one must 
obviously be wrong From the fact that when we 
draw the W'heels of a carriage in rapid motion we 
represent the spokes as forming a continuous blur, and 
not as seen in a photograph, our ow'ii opinion inchnes 
to the advisability of drawing raerhorses somewhat 
after the old conventional manner, and not as they 
appear in photographs, when the postures are quite 
unlike the appearances presented to our eyes 

R U 

von Deutschland und den angremenden 
Gehieten, Zweiter Teil Licferung i Bv Dr 
Richard Lepsius Pp 246 (Leipzig Engelmann , 
London ^ Williams and Norgate, 1903 ) Price 
net 

This part of the text elucidating Dr Lepsius ’s well 
known geological map of Germany maintains a high 
level, and secures the acceptance of the book as a per- 
manent work of reference It is not so redolent of the 
country Itself as 15 the great work on Austria-Hungary 
recentlv noticed in these columns (May 19, p 49), but 
it embodies the results of extensive researches j and the 
individuality of the author is agreeably seen when he 
marshals and reviews the conclusions of those who 
Have gone before him The present section is of 
especial interest to students of metamorphic areas 
The amphibolites and marbles of the " kristallme 
Gfundlage im Erzgebirge " will recall many occur- 
rences In our Scotdi and Irish highlands The de- 
scrljptiQn of the ^turadon of a schistose area by 
invading granite (p. 104), and the consequ/cnt origin 
o| the gpetsyic mwif 01 the Erzgebirge, will app^I 
\o thdse wjkm have sought to show that our piyn 
" ** gnptfses may bften be of composite 
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origin, and in placei^ of jpobt-SiIurian age ' The famous 
area of granulitc. in Saxony is dealt with from the 
point of view so long maintained, in other regions, 
by French geologists, to whom personal recognition 
IS actorded (p 172) Dynamic metamorphisni is rele- 
gated to .1 relatively unimportant place, and the 
gr.inulite iss treated .is a part of the Carboniferous 
granitic intrusion, making its wdy, under pressure of 
supennLumbent layers, into a great dome of schists 
1 he pyrovenc-granuUtLs and other variations arise 
fiom the absorption of diabases, quartzites, and &o 
forth, into the invading mass The observations of 
Callaw'^ay 111 Galway and Darrois in Brittany thus 
loceivc confirmation from the stronghold of the 
ilyn a mometam Orphic school 

The presiont part aUo includes a description of the 
sandstone area of the Elbe, with lists of Cretaceous 
fossils, and of the post-Cretaceous overtlirust (p 182) 
of granite and syenite on the right bank of the river 
at Hohnslcin G A J C 

Traits hi Anient air c des Enroulcmenis dcs Dynamos ii 
Courant Cnnttnu By F Lopp^ Pp vi + 78 

(Pans Oauthier-VillarA, 1004 ) Price j f 75 c 
/itiide jiir les Resonances By G Chevner Pp 76 
(Pans L’fclairage felettnquc, 1904) 

M Loppfi^s little book IS an elementary treatise on 
dvnamo wnndmgs which we have no doubt will prove 
useful to many students of this subject The treat- 
ment IS quite simple, and the mathematics required 
arc of the most elementary nature The book is 
divided into two chapters, the first dealing with bipolar 
and the second with mullipolar machines, only ring 
and drum windings are discussed There arc a 
number of good diagrams and winding tables 
The subject of resonant e in electric cables carrying 
cillrniating currents has already become of consider- 
able importance in eicctraal engineering, and is likily 
to come still more to the front as the development of 
power distribution at high voltages proceeds M 
Chevner ’s book U a welcome essay on the subject, as 
the author has endeavoured to coordinate the existing 
knowledge and to present the elements of both the 
theoretical and practical aspects in a clear manner. 
After a general discussion of oscillating motion, 
electric circuits are considered in detail, and the various 
cases of resonance or possible resonance in dii^tributing 
mains are treated at some length 

Lehfhuch der experimental Physik in elementarer 
DarstcUung By Dr Arnold Berliner. Pp 3 tvi + 
857, with plates and illustrations (Jena Gustav 
Fischer, 1903 ) Price 14 marks 
This is an elementary but not a rudimentary treatise. 
The aim of the author has evidently been to present as 
completely as possible the fundamental principles and 
facts which form the groundwork of physics (including 
mechanics) It can oe confidently recommended to 
any second or third year student of experimental 
physics who is familiar with Qerman The mathe^ 
matics in it is of a very elementary character; the 
author relies, in fact, not on mathematical demon- 
strations, but on general descriptions aided by 
diagrams Many of these diagrams are very well 
conceived, and materialJy assist the description in the 
text* The author is fond of the use of analogies, and 
we think him very successful in employing them. 
Aye were ratfier surprised to find the Boer war figuring 
^ one of theee analogues 

The book will be found useful to tho^e studegts 
(hathemeM^l knowl^ge is only slight. The 
medical student has, in fact, keen kept in view in Its 
elaboration 
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LETTERS TO THE EDITOR, 

(Th0 Editor dots not hold htmielf reiponstbU for o^Avioiii 
expressed by ha correapondentM Neither can he undertake 
to return, or io eorreapond with the wriiera of, rejected 
manuscripts intended for this or any other part of Nature 
No notice 13 taken 0/ anonymous rommunicalions 1 

Oetopoltrity End Valence 

Op the element! and their compounds there is a general 
property which is related to the peculiarities or their 
periodicity in a remarkable manner This property is that 
of crystallisation, and in the isometric system is seen in Its 
fleast complicated form Among* the conceivable causes 
which might act to produce the regular arrangement of 
particles evidenced in crystals, the view that considers the 
atom as having eight fields of polarity radiating from it, 
corresponding to the eight corners of a cube or the eight 
laces of an octahedron, agrees well with a wide range 
of facts When an isometric crystal is heated and cooled 
under suitable conditions, polarity is developed in this 
manner Four of Che centres of polarity are positive and 
four are negative, the angle between the direction of like 
poles IB 109® aS' 

Consider the bonds of chemical affinity or valence in the 
lirst two senes of the elements Helium, the first element 
•of Che periodic table proper, is devoid of affinity to combine , 
the valence of lithium, the first member of the first series, 
Is one, of beryllium two, of boron three, and of carbon 
Tout From stereochemical considerations it is believed 
that the four bonds of affinity in carbon are alike, and are 
disposed about the centre of the atom at angles of log® afl' 
apart, as are the four portions of the isometric crystal that 
have the same polarity In the first four members of the 
series there is a regular increase of one bond of affinity to 
each succeeding element, and all are of the same character 
In the next member, nitrogen, the valence Is five, but one 
is of a different character, while four are alike in all respects 
as in compounds of the type NH^Cl Nitrogen forms com- 
pounds also on another type of valence, as in NH,, where 
it is tnvalent These three bonds of affinity are of the 
same character, Two bonds of opposite character, one 
positive and one negative, are rendered latent, a self- 
balanced pair Oxygen, the next member, has only two 
active bonds and also latent pairs, but these are more 
'difficult to render manifest than those of nitrogen 
Fluorine has one active bond of affinity, and gives some 
Evidence of possessing latent pairs also The valence of 
neon, the last member of the series, is zero, being similar 
to helium The next series of eight, Na, Mg, At, Si, P, 
* 5 , Cl, and A, corresponds peKectly In regard to the number 
of active bonds of affinity with the preceding senes, while 
the latent pairs are more easily rendered manifest in com- 
1>1nation, with the exception of argon, which has not been 
made to enter into chemical union The series exhibits these 
-valencies — 

NOi Mgg AJ| SI4 Pp Sg CI7 

P3 S4 Cip — 

a* Z 

■ A. 

Thus the arrangement of the pyroelectric poles of an 
isotnetrlc crystal may serve to Illustrate the changes of 
tralence of the elements with Increment of atomic weight 
It would seem that when ell eight polar faces have received 
the Increment there is perfect balance, and the structure 
is no longer chemically active, as in helium, neon, and 
argon Each of the first four members, Na, Mg, AI, and 
SI, has a definite valence which does not change, while 
P, S, and Cl haye, beside the maximum valence, 1, a, and 
3 pairs respectively which con be rendered latent In pairs, 
as a positive field of force neutrallilng the effect of a 
negative field. 

'With this clue ^s to the nature of the Increment of atomic 
weight, a eonceptlop of the structure of the otOm con be 
formed which presents many remarkable and unexpected 
points of agreement with the systefn of the elementt ff 
the increment of atomic weight or the principal factor of 
Increment Is due to addition of a ring, and no other structure 
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be found to adapt itself, the original atom foftn wH| 
consist of eight rings arranged like the > Eight' d^ea lA- 
scribed on the faces of on octahedron. That rings Wm unite 
to form this as a structure of maximum stability will 
depend on their possessing the following properties The 
material of the ring is a conductor of electric current, and 
a field of magnetic force permeates tlie space about the 
ring The magnetic field on One side of the ring plane is 
of opposite polarity to that of the other side The ring is 
elastic, and in vibrating would have a number Of equi- 
distant non-vIbrating nodes about its circumference, separ- 
ated by internodes of vibration Briefly it is an elastic 
current-bearing nng in rapid motion After examining all 
conceivable combinations of this ring, it became apparent 
that the structure of maximum stability resulting from com- 
bination of these rings is that of eight rings arranged like 
the eight circles inscribed on the faces of an octahedron 
The essential condition of stability is that contact of rings 
should be at non-vibrating nodes, otherwise the energy of 
vibration would drive them apart, also that the flow of 
electric current m contiguous rings should be in the same 
direction m each ring at the point of contact, otherwise 
there would be magnetic repulsion 

Rings may be added to the eight-nng structure in the 
order indicated above from study of the crystal and the 
change of valence in the senes, and the stability of the 
structure retained or even increased As the external 
arrangement remains the same, the first rings are forced 
inward, and as more are added the further in these first 
rings become, but they will not be strongly vibrating like the 
outer rings, and so can come in stable contact at any point 
of the circumference 

As there would very evidently be a limit to the number 
of senes possible, a wire model was made of rings to deter- 
mine this When eighty rings were used, forming nine 
series of eight members each, after the original eight-ring 
form, no more rings could be added The four innermost 
rings had come m contact and would go no further in, being 
arranged like the four circles inscribed on the faces of a 
tetrahedron If a free ring was laid on the surface of the 
eighty-ring stnirturp, it would be first attracted strongly 
by the magnetic field, and instead of being held in stable 
combination would be driven off by vibration of the Inter- 
nodes of the nng where it was laid Such a structure would 
spontaneously lose rings, and these liberated rings, in 
accordance with their properties, would form the original 
eight-ring structure corresponding 10 helium 

Frank A Healy. 

6811 Anthony Avenue, Chicago. Ill 


Botanical Nomenclaturo 

An event of considerable importance to botaniiti is the 
publication of a new code of botanlLal nomenclature, 
prepared by a commission appointed by the Botanical Club 
of the American Association for the Advancement of Science 
This document, which has the approval of a large number 
of the leading botanists of America, appears in the Bulletin 
of the Torrey Botanical Club for May, being printed in 
three languages The commission proposes to move in the 
Vienna Botanical Congress of 1905 that the code now 
offered be adopted bodily, and all other articles abandoned. 

In these circumstances. It must be admitted that dla- 
cussion is opportune The authors state that they have 
found the Paris code of 1867 unsatisfactory, because many 
important principles are either not recognised, or else given 
altogether too meagre consideration, and that there la a 
want of definite and exact statement, which leads to 
ambiguity " While there is very much in the new code 
to approve and admire, it seems to me that upon certain 
pointe these very words are exactly applicable to it. With- 
out attempting to cover the whole ground, I desire to refer 
to a few special points. 

(1) " Names published for primary subdivisions of speciet 
are treated as subspecific names^ however designated ' by 
their authors One example given [$ Zieia aurea^ vtr^ 
Bebbil, Coult and Rose No exdnple is given of R piddf 
designated a form, or of mutation; ave these Ifiteoded to bd’ 
excluded? It eeemt evident Chat hiaqy plants 'deslgndlM' 
varieties are not in any sense luhspSdos^ and an to moiMOkK 
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them 19 impropar A nomenclHtunl technicality ahould not 
be nllQ^ad to obicure Che facta 

(2) "A auhapecica elevated to specific rank retains the 
same name, unless the resulting binomial has been 
previously published " However, ] uncus acummaius 
rohusiw, Engelm , iSfiS, though a valid species, does not 
become Juncus robustus, because of Juncus tobusius, 
S Wats , 1^79 Further on. we read, A specific or sub- 
specific name is a homonym when it has been published 
for another species under the same generic name Two 
subspecies of the same genua shall not retain the same 
name.'' If two subspecies in a genus may not retain the 
same subspeclfic name, as 1 suppose Is intended, though not 
clearly stated,^ may a species and a subspecies do so? It 
appears logically to follow, though again it is not stated, 
that they may not Hence in the above case of Juncus, the 
Watsonian Juncus rohustus is invalid from the first, because 
of the Engel man man subspecies, and there would result 
from the combination of these rules the dropping of the 
name “ robustus " altogether, which seems absurd 

(3) A generic or subgeneric name is a homonym when 
previously published, or proposed in print, for another 
genus," But we are not told whether the publication of 
a subgeneric name precludes its use in another sense for a 
genus, or whether when a subgenus is elevated to generic 
rank it is obligatory to use the subgeneric name, if it is 
not a homonym These things are recognised by zoologists, 
and it does not seem proper for the botanists to ignore them 
in their code, and t^en do as they individually fueaee 

(4) Names are considered identical when " mere variations 
m the spelling of the same word ” This seemS to me a 
dangerous rule, and illogical since it ignores the fact that 
names belong to the objects they designate, independent of 
derivation. By considering derivation, one can prove that 
crab and crayfish are " mere variations " of one word,* and 
moat assurediji Theodore and Dorothy are one * The ex- 
amples cited in the code expressly exclude differences of 
gender in generic names as valid distinctions, and while the 
specific names Greenei and Greenii (after Greene and Green) 
are admitted, we are not allowed virgtntanus and 
vtrgvnunsu In this last case, I think a difference in the 
sense of the adjective may be detected, apart from its appli- 
cation to the plant It is the same difference that is found 
between the statements that a man is English, and that he 
lives m England One refers to quality, the other to place 

(5) Hybrids may be named like species, with the sign X 
before, as X .SoIfx capreola 1 should prefer to write 
5 alix X capreola The naming of hybrids In this manner 
seems necessary, on account of the possible Instability of 
the combination-names Thus CasUlleia confusa x 
acumtnata, Ckll , Bot Gaeette, April, 1900, p aSo, is better 
^led CasUlleta x Porterae (a name 1 have long had in 
MS ), because the plant formerly known as acuminata is 
now called by a different name T D A Cockerell 

Colorado Springai Colorado, May 21 

The Formaiion of Coral Reefa. 

Seeing (Nature, April ai, p 581) that this delicioua bone 
of contention has once more been clawed from its resting 
place, ] would beg editorial permission to join in discuss- 
ing it. 

That dead coral is soluble in warm seas is indisputable, 
but that solution in coral regions exceeds deposition is an 
issue to be tried not in a European laboratory, but on a 
coral reef. It is claimed that the lagoon 0/ an atoll was 
excavated by solution, and that the matter removed was 
poured Into the open sea through the reef channels In 
Opposition to this I reply that the central floor of a lagoon 
In process of excavation should present a bare surface of 
e^ed^ rock like the basin excavated by a waterfall , but 
tM middle of a lagoon floor has been shown by many 
observers, and especially by Mr G H Halligan’s boring, 
^ consist of weed, mud, sand, and shingle These are 
wicatlons of an area of accumulation, not erosion Let 
those v^ho believe that the lagoon floor 11 dlssoli^d away 
moduCa water from the seat of action heavily charged with 
BOhRlon 1 


Agalh, it la contended that the water flawing from the 

icmwlidil 


lagoon through the exit channela bean away in suspension 
and solution both matter excavated from the lagoon floor 
and matter washed by the waves into the lagoon. In deny- 
ing that either is so drained away to any considerable extent, 
1 would point out that water unarmed with sediment has no 
cutting power , but if the exit channels conveyed heavily 
charged water, the sand blast thus produced would cut to 
pieces every living thing In the passage By my observ- 
ations these passages are well carpeted with luxuriant life. 
To elucidate this important point the next biologist to re- 
port on coral fauna might be instructed 10 survey a mam 
lagoon passage in detail 

If, as 1 maintain, the lagoon is an area of rapid accumu- 
lation from both growth and deposition, then, if no sub- 
sidence of the atoll occurs, the lagoon must in time be 
filled in Every phase from a chain of islets to an atoll 
filled in solid is represented in the Pacific 

The destiny of every Jake and pool on the earth's surface 
IS to be obliterated by alluvium It is here contended that 
the inevitable fate of a stationary atoll is the same, the 
only difference being that mutter is poured from above into 
the terrestrial lake, whereas it is washed up from below 
into the atoll lagoon, but, as Darwin observed, while sub- 
sidence continues it will preserve to the atoll its lagoon 

Charles HedlbV- 

Australian Museum, Sydney, NSW, June 20 ' 


The Traction of Carnagea 
In reference to a letter on the above subject In your issur 
of July 21, the draught of a vehicle depends largely, though 
not entirely, upon the ratio that exists between the distance 
from wheel to wheel and the height of the centre of gravity 
from the ground If the wheels are far apart and Che- 
centre of gravity low, the carriage la hard to draw, if the 
wheels are closer or the load higher, the draught is lighter 
The reason for this faci may, I think, be readily seen by 
the following illustration — Let ua suppose a bicycle and) 
rider, the centre of gravity four feet above the road, and 
vertically mid-way between the wheels For the present 
purpose we will disregard the effect of springs and of speed. 
If the from wheel goes over a stone, say, two inches hlgh^ 
the centre of gravity, or load, is partly lifted vertically and 
partly thrown back over the hind wheel, describing, with 
relation to the machine, part of a circle having its centre- 
aC the point where the hind wheel touches the ground ; and 
if the wheels are four feet apart, centre to centre, the load 
IS raised about half an inch and moved backward to Oi 
much greater extent 

But we can imagine a bicycle of the same weight and 
having Che same load with wheels, say, forty feet aparta 
and if this machine meets the same obstacle the load will 
be lifted nearly a full inch, the back- throw being scarcely 
perceptible ; or, on Che other hand, we may conceive of a 
bicycle with wheels four feet apart and the centre of gravity 
forty feet high, in which case the two-inch stone will scarcely 
lift the load at all, but only send It (dangerously, no doubt) 
back over the hind wheel 

Heavy draught depends upon, Or is caused by, having to 
lift the centre of gravity rapidly, and may be lightened by 
easy springs, large wheels, putting the load high, or putting 
the wheels near together Cecil G Saunders 

Tower House, Canonbie Road, Forest Hill, 5 E., July 25. 


The Word CiDgileac 

On p 131 of the current volume of Nature, the expreasion 
"Cingalese fishes," and on p, 78 of the same volume (be 
expression " Cingalese outlier " are found The word 
Cingalese is alw> used m the " Cambridge Natural History " 
(Mollysca) to denote a subregion In the first place the 
word should be spelt Sinhalese, the form above quoted being 
a quite incorrect transliteration In the second place, Chv" 
adjective corresponding to Ceylon Is Ceylonese, the word 
Sinhalese meaning " of or belonging to the Sinhalese race." 

Ceylon, July 6 A. K Coomaraswamt. 

Reildual Affinity ^ 

!p Mr Pickering hat imagined that fractions of a charge 
are necessary, and hat not discriminated between fraclJona 
of a chhrge and fractfons of a bond, it is not surprising that 
hii contribution of thirteen years ago failed in impreaalv^ 
nest Oliver I^dgb 
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AMERICAN £XTiNCT VERTEBRATE 
ANIMAI^, 

S INCE the foundation of a department of vertebrate 
palaonLology in the American Museum of 
Natural History in 1691, the curator, Prof H. F 
Osborn, and his assistants have made some most 
remarkable contributions to our knowledge of the 
extinct vertebrate animals of North America The 
published work of the first six years w'a& collected in 
one volume at the end of 1897, and the still more 
numerous papers contained in the museum Bullelm 
during the last six years have just been bound together 
in a second volume, which is now issued for sale or 
exchange Since 1897, five large quarto memoirs on 
extinct Reptilia and Mammalia have also appeared 
under the same auspices All these publications are 
illustrated both by photographs and by excellent 
drawings, which not only explain the technical points 
of the descriptive letterpress, but are also in many 
cases beautiful works of art 
The pioneer explorations of Leidy, Marsh, and Cope 
in the and regions of the west, where the rocks are 
not obscured bv vcgtU.iiion, rfvp,iled more or less in^ 


j ' 



Fig 1 — RcatorAtion of Four rood Hor«a (Proiorahlppu^) from the Lovrer 
Eocene of Wyoming 


complete evidence of the evolution of several groups 
of land mammals. Their work is now ably continued 
by the American Museum in the more favourable 
circumstances which result from the spread of * 
civilisation and railroads in the remote territories where 
the fossils occur Instead of making hurried foravs 
with an armed escort, the explorers are now able to 
collect at leisure and make detailed observations of 
the rocks Photographs are taken of all the important 
sections and diggings, and notes are made to deter- 
mine the exact geological position and relative age 
of all the skeletons collected The succession of extinct 
animals m western North America m thus being 
graduaJly determined with certainty, and rests less on 
inference than formerly The fossiliferous deposits 
themselves are also better understood, and some of 
Che earlier^iiltonclusions as to their origin have been 
considerably modified by these later researches For 
instance, it appears from Dr W D. Matthew’s work 
In connection with the American Museum that many 
of the famous bone-beds in the west are not contained 
in the sediments of old lakes of immense extent, but 
are largely wmd-borne, and have accumulated on 

t " FoiiU Verltbniua in (bt Amrrlcnn Museum of MntiiTiil HliliiTy 
l^lwnmulor yartvbKiiPnlMDlolofy ' Vol lu Aruclvi oon«eied from 
American MuMUm Bul/tUnt of Urn vfui iSgl-igoi WJih a pnIim by 
.;Heiiry Fatflkld Oibom, Cumtor 
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plains where there were varying swamps, pods, and 
wandering streams. 

While adopting these careful methods of collecting, 
the American Museum has recently, with the aid of a 
generous donation from Mr William C Whitney, de- 
voted special attention to the ancestry of the horses 
Since 1899 expeditions have been sent out each year 
into the various Tertiary regions to collect fossil 
horses, and the result is that the volume now before 
us contains some of the most important contributions 
to this tcst-ca'^e of evolution that have hitherto been 
ublished It is curious that although remains of 
orses were dug up and recognised in America so long 



Fig 2 — Rear view of Skvl cion of I hree toed Hori«(H]pohiDpiii)frofnlh« 
Middle Miocene of Colorulo 


ago as 1826, no complete fossil skeleton had been 
found until Mr J W Gidl^ quite lately discovered that 
of the Equus scotU in the Lower Pleistocene of Texas. 
His collection now in the American Museum comprises 
<;atL$ factory remains of many individuals, and makes 
it possible for the first time to realise the exact nature 
of the true horses which were once so abundant on 
the North American continent, and strangely becaihe 
extinct before the dawn of history, A complete 
skeleton of a three-toed horse (Veohipparian wMfiteyi} 
is also described by Mr Gidley from the Upper Mi^tene 
of South Dakota, and another nearly similar complete 
skeleton (Fig 2) was discovered by Mr Bamusn 
Brown in imi in the Middle Miocene of Color, Rdo. 
These remarkable fossils are mounted in the Amerlcat^ 
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Museum with the older ancestral skeletons and feet 
obtained from the Cope collection and other sources, 
and the whole series is described in a popular manner 
by Dr. W. D Matthew in an admirable small hand- 
book which can be purchased by the visitor The 
interest of the general public in the " dry bones " is 
also roused by some attempted “ restorations ’* of the 
various animals as they appeared when alive, Prof 
O&born having secured the services of a skilful artist, 
Mr Charles R Knight As an example of this 
popularisation, we reproduce the life-like drawing of 
the ancestral four-toed hor^e, Protorohippus (Fig i). 

Prof Cope'si w^ell known researches on the .inccstry 
of the camels and llamas, which were originally North 
American animals, have been extended by Dr Wort- 
man, and he devotes one of the most important papers 
in the volume now before us to this subject He and 
Dr Matthew also treat of the ancestry of the dogs, 
while Prof Osborn himself not only deals with the 
evolution of the rhinoceroses, but likewise with that 
of the Amblypoda — the small-brained herbivores ol 
the Eocene period which eventually became bulky 
and developed fantastic horns when on the verge of 
extinction It is curious that the extinct rhinoceroses 
of North AfTierica never developed a horn, except, 
perhaps, an incipient trace in one 
species It IS also remarkable that 
in some of the earliest normal and 
hornless Amblypoda (Cor>phodon) 

Prof, Osborn is able to discover 
slight indications of n bnny 
thickening where the horn-core’s 
were destined to grow in the later 
members of the race 

Numerous primitive small- 
brained carnivores (Creodonta) arc 
described and discussed by Drs 
VVortman and Matthew, and a new 
classification by the latter author 
advances far beyond any scheme 
previously published These 
animals are very important, be- 
cause they are not only to be 
r^arded as the ancestors of the 
higher Carnivora, but are also 
closely related to the marsupials of 
the Australian region and South 
America The North American 
specimens appear to be abundant, and many are 
especiallir well preserved Collections like those made 
by the American Museum are tlius of more scientific 
value than the fragmentary remains with which 
palaeontologists have hitherto been obliged to remain 
cohtent in the Old World 

Among the remains of true Carnivora discovered by 
the American Museum expeditions, one of the most 
interesting is a gigantic skull, 18 inches in length, 
found wi 5 i a few other bones of the skeleton in the 
Upper Miocene of Texas This specimen evidently 
belongs to a massive animal which is neither a bear 
nor a dog, but something intermediate between the 
two Dr, Matthew conmares it with Dinocyon from 
Che Upper Miocene of france, and describes various 
fragments of allied genera It now appears that the 
late Profi Cope was referring to a jaw of one of these 
animals when he made the announcement some years 
ago of the disaovery of a fossil hyena in North 
^erica. There is iflll no evidence of hysenae m the 
Now World. 

The ancient American lemurs form the subject of 
an elaborate technical paper by Pfof. Osborn The 
elM'fieft aneestors of the rodents, from the 
baaaf £6oana^ are also discussed by him, A homed 
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rodent — the first known horned member of its order — 
IS described by Dr Matthew from the Upper Miocene 
of Colorado This animal [Ceraiogaalus rhtnocerus) 
seems to have been related to the beaver, and bears a 
pair of bony horn-cores on the nose There is also 
a paper by Dr Matthew on the first remains ol a true 
hedgehog discovered in North America. 

The perfection of the modern methods of collecting 
and preparing fossils is well seen m the wonderful 
carapace of an extinct armadillo, Glypiothertufn 
texanum, from the Lower Pleistocene of Texas, It 
has been known for many years that the typical South 
American Glyptodonts ranged northwards over the 
Isthmus of Panama into the southern United States 
before their final extinction, but no example so nearly 
complete as that now mounted in the American 
Museum (Fig 3) had previously been obt.iined 

Besides Mammalia, the American Museum has 
collected many Reptilia, notably Dmosauria from the 
Jurassic of Wyoming Since i8qS a party has been 
sent each year to the so-callcd Bone C abm Quarry, 
which has proved especially rich in mega losaunan and 
dinosaunan remains During the first season alone, 
no less than six nearlv complete limbs and three fore* 
feet wire di'^entnmbed from this spot Since then g 


nearly complete skull of the megalosaurian Creo* 
saurus, and the greater part of a skeleton of a new 
small and slender Dinosaur {Ornitholestes hertna^ni) 
have been obtained, besides less important fossils. 
All these are described by Prof Osborn, and add valu- 
able facts to our knowledge of the animals to which 
they belong A well preserved skull of the horned 
Cretaceous Dinosaur Tneeratops serratus is also de- 
scribed in much ‘greater detail than heretofore by Prof. 
R S Lull 

It only remains to add that the lowci vertebrates are 
by no means neglected by the Amencan Museum. In 
the present volume there are two valuable papers on 
Cretaceous fishes by Dr. O P Hay, the one dealing 
with Am^nca/i specimens in the Cope collection, the 
other with well preserved fishes from the fissile chalk 
of the Lebanon, Syria The latter is particularly 
interesting as making known much new evidence of 
the forerunners of the saw-fishes and eels, which were 
almost completely developed in the Cretaceous period. 

Jn conclusion, it must be remembered that the 
American Museum qf Natural Hlittory is only ui part 
a public institution It receives only limicea support 
from thq municipality of New York and the State 
Bt>ard of Educefion. The department of vertebrate 
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paleontology depends almost entirely upon private 
munificence for the means of research The staff is 
thus to be congratulated all the more on its remark- 
able achievements in advancing this branch of science. 
The collection it has mounM for public exhibition 
is unique as an illustration of the facts of organic 
evolution, and the specimens themselves have never 
been surpassed as examples of skilled collecting and 
preparation, A S W 


MANCHVRIX VRDER RUSSIAN RVLE.^ 

T his book, dedicated to the Gallant Japanese 
Nation," is a reprint of letters from Manchuria 
written during the autumn of 1903 for some Far 
Eastern publications The narrative of events is 
brought down to the outbreak of war between Russia 
and Japan, and a " prologue " has been added to serve 
as a sketch of the history of Manchuria from the 
earliest times of which there is any record to the 


the world ten years ago He was astonished at .the 
success which had "attended the spread of Anglo-Sason 
trade and ideas under the eegis of England's uadis- 
puted naval might," and he thought the time had 
come for Russia to establish an empire in the Far 
East To carry out such a gif^antic undertaking it 
was necessary to secure the services and collaboration 
of men of genius and untiring industry Such a man 
was found m Count Cassini, the Russian Minister at 
Peking, whose name is associated with that of Prince 
Uktomsky in this vast project " These two men," 
says our author, " did more than any others to set 
the snowball rolling down from bitter Siberia on to 
China " 

The next step was to organise the Russo-Chinese 
Bank, for without this Russia could not have gamed 
even a temporary success M. Pokotiloff, the agent 
of this banlc, and Mr Victor von Grot, one of Sir 
Richard Hart^s most valued colleagues were entrusted 
with the measures necessary to ensure the credit of 
the Russian Government Suc- 



cess at first crowned the 
labours of these men, and the 
jMssibihties of the future grew 
more and more attractive, the 
ultimate destruction of China 
and the reduction of Ja^n to 
the rank of a secondary Power 
being not the least important 
The first blow to Russian 
supremacy occurred in 1S95, 
when Japan defeated China 
and obtained the cession of 
Liau-tung This, however, 
was neutralised by skilful 
diplomacy, and China retained 
possession of the forfeited ter- 
ritory at the price of the con- 
cession for building the trans- 
Manchurian Railway Bv 1900 
the Russo-Chinese Bank had 
attained the hi^-water mark 
of prosperity But even then 
there were symptoms of some- 
thing not being quite right, 
and when the following year 
the Russian railway adminis- 
tration decreed that henceforth 
passenger fares and freight 
charges must be paid for in 
rouble notes the whole edifice 


Fig I Enlraiwe lo Port Arthur Fiom " Msnehu Jind 

E resent day The author is well versed in his subject, 
as travelled extensively in all three provinces of 
Manchuria, is a careful observer, and shows a sound 
Judgment His style is easy, and the book well 
worth reading from beginning to end Indeed, we 
may say that it should be readily everyone who wishes 
to form a true opinion of the remarkable events now 
taking place in the Far East For remote as Man- 
churia IS from western Europe, its occupation by 
Russia, coupled with the lease from China of the 
peninsula of Kwan-tung, the construction of the 
y Chinese Eastern Railway," and the war are of great 
inmortance to the whole civilised world 
The Btory^f (his extraordinary leap in the dark 


Of a great Power whose policy had been hitherto not 
wanting in prudence and foresight is well told by the 
author in his opening chapters. The Idea, it seems, 
first occurred to Prince Uktomsky while accompany- 
ing the present Tsar, then TsareVitch, in a tour round 

"Mindia tud Ubioovltc " By B L. Putnam Weole Pp u+jja 
(Imnoon MumiHKU and Co , Lid,, i^H.) Prlco iv not 
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Muicovitv’ jjf Russian Empire in Man- 

cliuria began to totter The 
defeat of the " travelling rouble " is well told by Mr. 
Weale — how the dollar-loving Chinaman resents the 
threatened loss of what he considered his birthright by 
the arbitrary decrees of the Russian bureaucrats, how 
he prepared for battle, and how finally the rouble notes, 
tons of which had been imported into China, were dis- 
credited and disappeared 

The three chief instruments of Russia in her policy 
of expansion m Manchuria were the rouble, the Russo- 
Chinese Bank, and the railway These three were so 
intimately associated and so well planned to work 
together that you cannot explain one without mention^ 
ing the others In the words of our author, " they are 
a three-headed Medusa that turn their threatening 
faces on poor China and either enchant or quell htt 
with their looks." It was becoming evident that 
task Russia had so lightly undertaken beyond, 
her powers She had misjudged the resistance the 
would encounter from the yellow race^ great at her , 
own resources were, she had over-caM these. 
confident of her strength, and relylitg on her succeftee 
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In overawing the nati^ races of Central Asia, with a 
great faith m her destiny, she had embarked on these 
projects of expansion without due preparation and 
almoet In a reckless spirit. Russia urgently requires 
peace, reform and retrenchment, and all these grand 
schemes of expansion, whether eastward to the Pacific 
or soudi bo the Persian Gulf, must be abandoned 
The whole system of administration is corrupt, and 
as long as it remains so she cannot expect to prosper, 
however well her soldiers hght The lessons of this 
war will, it is to be hoped, turn her attention to other 
matters than conquest 

In the course of three years our author visited the 
principal towns of Manchuria — Port Arthur and its 
docks , Dalny, the future commercial port, upon which 
millions have been wasted, Newchwang, Harbin, the 
great railway city, Mukden, the old capital, Tsitsihar, 
on the Nonni; Petuna, Ninguta, and Kinn, the centre 
of the lumber trade All these places are admirably 
described, and the incidenth of the journey, whether 
by road, rail, or river, arc amusingly told One of 
the most entertaining chapters of the book is that 
entitled *' Russia’s Great Manchurian General alias 
the Chinese Eastern Railway ” What this railway has 
cost the Russian Government imU probably never be 
known The author estimates it at forty-five millions 
sterling, though others regard this as too moderate a 
sum, for many accidental charges have to be added 
to the original cost There were the re-laying of the 
rails, for these at first were far too light to resist the 
train weights, the changing of the sleepers, the re- 
building of many miles of road destroyed during the 
Boxer troubles, new steel-bndge work, new feeder 
lines, the enormous administration buildings, and 
stone towers for guarding the line There were the 
railway, sea-going and river-steamer services, the 
railway barracks, the railway mines, and many other 
ofishootB belonging to the Uhmese Eastern Railway 
Co, The railway managed as it is can never be a 
commercial success, yet so rich is the country through 
which It passes that if properly administered and in 
English hands it would pay a fair return on the outlay 
At present it is a frightful failure, and the best thing 
th^t could happen would be for Russia to sell the 
whole undertaking to Englishmen — the only men 
who have been able so far to handle the Chinese with 
real success in trade and industry ” 

We learn a good deal concerning the productions of 
Manchuria from this booh — “ the greatest wheat pro- 
ducer in the East, the greatest lumber-field and the 
greatest gold mining centre ” Beans constitute at 
present the agricultural wealth of the country, but 
this will not remain so for Jong Manchuria is a 
wheat country, and flour will in a few years have taken 
the place of beans in the export list The climate is 
deecnbed as excessively cold in winter and hot in 
sumiher, but otherwise very healthy 


BRITISH ASSOCIATION MEETING AT 
CAMBRIDGE 


Invitations have been issued to an unusually i 

number of American and foreign men of science, and ^ 
in spite of the St Louis Exhibition and other counter 
attractions the committee hopes to have the pleasure of 
entertaining about 14a guests 

Section A (Physics) 

The guests include Prof Abraham, Gottingen; Prof 
Durkhardt, Zurich, Prof Dirkcland, Christiania; Prof 
Dieterici, Hanover, Prof Kayser, Bonn, Prof, 
Korteweg, Amsterdam , Prof Lummer, Charlotten- 
burg; Prof Langevin, Pans, Prof Leduc, Pans; Prof 
MacLennan, Toronto, Prof Pockels. Heidelberg; 

A L Kotch, Director of the Blue Hill Observatory 1 
USA, Prof Rubens, Charlottenburg , Prof. Som- 
merfeld, Aix-la-Chapelle , Prof Voigt, Gottingen; 
Prof Voltena, Rome, Prof Wood, Baltimore; Prof 
Wien, Wurzburg 

The most important items will be a discussion on the 
radio-activity of ordinary matter, opened by Prof, J J 
Thomson, a discussion on standard wave-lengths of 
light by Prof Kayser, and one on the units used in 
meteorological measurements Prof Larmor w ill make 
a communication relating to the laws of radiation , Prof 
Rubens promises a paper on " Reststrahlen " and the 
optical qualities of metals, and Prof Wood will con- 
tribute papers on anomalous dispersion and colour 
photography Prof Poynting will deliver a popular 
afternoon addre^ss on radiation in the solar system, and 
on the Ja^t day of the meeting Prof Fleming will give 
an address dealing with some recent advames in con- 
nection with wireless telegraphy Dr Glazcbrook is 
expected to give an ai count of some recent work at the 
National Physical Laboratory, and Prof Birkeland 
will make a communication on the connection between 
solar physics and meteorology. 

Section A (Matheniattcs) 

The guests include Prof Bendixson, of Stockholm, 
and Prof Meyer, of Konigsberg 
The following papers have been arranged — Prof. 
Franz Meyer, die Ziele der Geometne, Sir Robert 
Ball, note on a special homographic transformation of 
screw-systems; Major MacMahon, the theory of Linear 
partial differential equations, Prof ^ A R Forsyth, 
notes on the theory of groups, Prof F Y Edgeworth, 
the law of error, Prof F. Morley, geometry of the com- 
plex variable, Prof Bromwich, on the roots of thA 
characteristic equation of linear substitutions , A N. 
Whitehead, Peano’s symbolic method; Harold Hiltoni 
notes on plane curves , G H Hardy, Taylor’s scries ^ 
There will be an exhibition of geometrical models in 
the large room of the Cavendish laboratory 

Section A (Astronomy and Cosmical Physics) 

Dr H R Mill, on the un symmetrical distribution of 
rainfall about the track of a barometric depression; 
Miss F E Carr, the appluaUon to meteorology of the 
theory of correlation , H N Russell, on ^he masses of 
the stars Papers are promised also by Father Cortie, 

S J , Dr, Lockyer, H F. Newall, and A R Hinks 


Section iL Arrangements 

|N an article published in Nature, July 21, p. 277. a 
general account was given of the local arrange- 
ments for the forthcocning meeting As the main 
items in the sectional programmes have now been 
aettledf it tnay be qf interest to give a short list of 
papers, Jectures and dtoussions. A new featui^e m the 
sectkmR] arrangements this year is the locreased 
prominence given to discussions and afternoon lectures 
qf A f ethihpopnlar character. The number of favourable 
repfies to die luUal invitation circular received from 
mding.tnm of science in, BHtaUi justifles the hope thf t 
m/mpvng will he a thorough v representative one. 
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Section D 

The following have accepted the invitation to attend 
he meeting —Prof. Aschan, HeUingfors; Prof 
Bruhl, Heildeberg, Prof Busch, Erlangen; Prof 
::ohen, Utrecht; Dr. Etard, Paris, Prof. Feist, Kiel; 
Prof Franchimont. L^^den. Prof. Freund, Frankfort; 
Prof Guye, Geneva , Prof Gabriel, Berlin , Comte de 
Gramont. Pans; Prof. Haller, Pans; Prof. Knoe- 
renagel. Heidelberg; Prof Meyer, Brunswick, Prof 
MeyerholTer. Berlin; Prof Michael, Tufts Col- 
lege, U.SA ; Dr. Noeiting, MUlhausen; Prof van 
Romburgh, Utre^t; Prof TJilele, Strasshurg. Prof, 
rhierfelder, Berlin ; Prof, Traube, Berlin ; Prof. 
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Ti Mh fr t h,* Beme , Prof. W^scheider, Vienna ; Prof 
^Walq6f|r Riga, and Prof . iVV^llenstein, Berlin 

It i9*eaLpected that the following communications will 
be made Dr T M Lowry, dynamic isomerism; 
H O Jones, the stereochemistry of nitrogen , Prof Paul 
Cirotb, on crystal structure and its relations to chemical 
constitution , Prof Isidor Traube, on the velocity of 
osmosis and on solubility, Dr E A Perman, the de- 
composition and synthesis of ammonia , Prof C | 
Dietencl, on the energy of water and steam at high 
temperatures, D L Chapman, on the active variety of 
chlorine; R S Morrell and A E Bellars, the oxidation 
of carbohydrates by hydrogen peroxide in the presence 
of ferrous sulphate, R & Morrell and E K Hanson, 
studies in the ^namic isomerism of the a- and 3- 
crotonic acids, F G. Donnan, a suggested explanation 
of the phenomena of opalescence observed in the neigh- 
bourhood of critical series, M le Comte Arnaud de 
Gramont, sur le spectre du soufre dans fa photo- 
graphie de Vetincelle des min^raux; H J H Fenton, 
mcsoxalic semialdehvde, note on the influence of 
radium radiations on atmosphenu oxidation in 
presence of iron , a reaction for ketohexoses ; H J H 
Fenton and J P Millington, a colour reaction 
for methyl furfural and its derivatives. Prof Ossian 
Asdian, on the pentavalent nitrogen atom; G Barger, 
saponann, a glucoside coloured blue by iodide. Dr 
W A Bone and R V Wheeler, the union of hvdrogcn 
and oxygen in contact with a hot surfflcc. Prof 
Richard Mevor. the constitution of phthalein salts, 
G T Bcilby, the intensifiLation of chemical action in 
the neighbourhood of hot metals and other surfaces, 
reactions between solid salts 

Section C 

The guests include Dr Ami, Ottawa, Prof Brogger, 
Christiania, Prof Bachstrom, Stockholm, Prof Bus/, 
Munster, Prof van Calker, Groningen, Prof Groth, 
Munich, Prof Goldschmidt, Heidelberg; Dr Roth- 
plet/, Munich; Prof Sjogren, Stockholm, Dr. Sehg- 
mann, Coblenz 

It IS expected that the following communications will 
be ^iTiftde to the section — B N Peach and G Horne, 
th^ base line of the Carboniferous system round Edin- 
burgh, G W Lamplugh, note on Lower Cretaceous 
phosphatic beds and their fauna, H B Woodward, 
note on a small anticline in the Great Oolite 
senes north of Bedford, P. F Kendall, evidence in the 
Secondary rocks of persistent movement in the 
Charnian Rai^e , Dr Ami, the geological resources of 
Canada, E, Greenly, the lava domes of the Eifel, 
A Harkrr, exhibition of Tertiary pi u tonic rocks from 
the Isle of Rum, Prof, Busz, notes on some Cornish 
rocks , Prof Bdckstroip. origin of the great iron-ore 
deposits of Lapland; L. J S^pencer, on the different 
modifications of zircon, F VV Harmer, the Great 
Eastern Glacier; Rev W Lower Carter, glaciation of 
the Don and Dearne valleys , E Greenly, notes on the 
glaciation of Hoivhead Mountain , W Whitaker, on a 
great depth of drift in the valley of the Stour, Suffolk, 
and some Cambridgeshire wells, Rev W. Lower 
Carter, river captures in the Don mtem; Rev O 
Fisher, on the elephant trench at Dewlish, Dorset, 
Prof W J SoJlas, on the structure of th^e Silurian 
Ophiurid, Lapworthura miltoni; E A Newell Arber, 
on the fossil plants of the Upper Culm Measures of 
Devon and on derived plant petriiications from Devon- 
shire 

There will be a discussion on the nature and orim 
of earth movements, opened by the president UL, 
Strahan), Dr. Teall, Prof SoUas and G. Horne. Ur. 
Marr will give a lecture on the geology of Cambridge- 
shire. 
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Sscfldn D. 

Acceptances have been received from the foUowmg 
zoologists — Prof. Boveri, Wurzburg, Dr. Calkins, 
New York, Prof. Hubrecht, Utrecht; Prof Kmbel, 
Freiburg , Prof Minot, Cambridge, USA,, Prof 
Osborn, New York, Dr Przibram, Vienna, Prof 
W B Scott, Pnneetown, Prof. Max Weber, Amster- 
dam, Prof Ramsay Wright, Toronto; and Prof E. B 
Wilson, New York, 

On Thursday afternoon Prof. Osborn, of New York, 
Will open a discussion on recent contributions to the 
evolution of the horse The discussion will be continued 
by Prof Cossar Ewart and Prof Ridgeway On 
Friday there will be a discussion on heredity, in which 
the following have promised to take part — The presi- 
dent (W Bateson), Miss Saunders, and Messrs A D 
Darbishire, Hurst, Biljen, Doncaster, Lock and 
Staples-Brownc In connection with this discussion 
there will be an exhibition of animals and plants in 
illuhtrntion of the several contributions Monday 
morning will be devoted to a joint discussion with 
Section K on the significance of the reduction division 
of the nucleus, in w'hich Profs Calkins, E B Wilson 
and others are expected to take part In the afternoon 
of Monday Prof Przibram and Mr. Brindley will open 
a discussion on regeneration and asymmetry. Mr 
Koeble will deliver a popular lecture on the coloration 
of marine Crustacea On Tuesd^ afternoon Dr C W 
Andrews will give a lecture on Egyptian Eocene verte- 
brates and their relationships, particularly with regard 
to the geographical distribution of allied forms 

The sectional programme includes also papers by 
Prof Keibel and Prof Calkins on tlie Cytoryctes, the 
protozoan said to be the organism of small-pox , 
G H F Nuttall, on the precipitation tests in the study 
of animal relationships, Prof Graham Kerf, OJi the 
African collections of the late J S Budgett; J W 
Jenkinson, on the origin of the cleavage cenlrosomes in 
the axolotl egg , J H Bryce, on the histogenesis of the 
blood of the lepidosiren larva; Prof Elliot Smith, on 
Loos’s researches on Ankylostoma (the miner’s worm), 
which he has studied in Egypt 

Section E, 

The foreign visitors include M de D4thy, Odes&a; 
Prof Hettner, Heidelberg, and Dr Wind. Utrecht 

Popular afternoon lectures will be deliyerod by Mr. 
A Silva White on Scenes and sketches of life in the Nile 
Valley, and by Dr Tempest Anderson on the Lipen 
Islands and their volcanoes The list of papers includes 
the following — (o) Travel Major Burden, peojile and 
places in Nigena ; A W Hill, a journey round Lake 
Titicaca, Colonel Delmd Radcliffe, surveyin^T in 
Western Uganda, Dr, von Drygalski, the German 
Antarctic Expedition It is hoped that Mr. Bruce, of 
the Scottish Antarctic Expedition, may be able to attend 
the meeting (b) Historical Geography Rev H. S 
Cronin, PtoleftiV’s map of Asia Minor, methods of con- 
struction, D G Hogarth, Cyrene — an illustration of 
the bearing of geography on history; C R Beasley, 
the first true maps (Portolani of the early fourteenth 
century) ; Rev A Hunt, the site of the battle of Bnin- 
anbush (Lincolnshire) in the tenth century, H. Yule 
Oldham, changes in the features of the Fen district. 
Physical Geography M. D^chy, the glaciers of the 
Caucasus, M C Rabot, glacier-bursts; Df. H. R. 
Mill, a new physical mop of Great Britain 5 XW?* 
vegetative features of the Fen district;, F* J. I^jli 
teUulical survey of parts of Weatmorland ; 
GUnther, changes tn the coaal-Uneiil the Bay of mpm- 
' Thife wlh also m a pnpoi* V 
recent improvements ui survey methods- 
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Section F 

The foilow&n^ have signified thoir intention of beme 

E resent —Prof. Dietzel. Bonn ; M Yves Guyot, Paris, 
>r Kordsi. Budapest, Prof Lotz, Munich; Prof 
Mahaim, Li&ge, Dr. Mandello, Budapest, Dr Pierson, 
the Hague 

The following papers have been arranged in con- 
nection with this section , — Prof Flux, on improve- 
ments in agriculture and their effect on economic rent, 
Prof Edgeworth, a moot point m the theory of inter- 
national trade Friday, August 19, will be devoted to a 
discussion on the theory and practice of foreign trade at 
home and abroad Contributions will be made by Prof 
Diet^l, Prof Lot7, M Yves Guyot, and L L Price 
n t most of the leading English economists 

will be present On Monday Mrs Bosanquet will read 
a paper on the economic importance of the family, and 
there will possibly be a conimunK.iUon on cotton-grow- 
mg in the Empire In the afternoon of Friday, August 
19, some members of the section will vi&it the Garden 
City near Hitchin Among other papers may be men- 
tioned those by J A Baines, distribution of rural poiiu- 
lation m India , I C Horsfall and Mrs Fisher, on the 
housing question, and possibly a com muni cation on 
some allied questions by His Exccllrnry Dr Pierson It 

IB expected that the programme will include the follow- 
ing additional items —Prof Mahaim, changes in 
Belgian w^es , A. L Bowley, measurement of national 
progress; C, J Hamilton, trade unions in the United 
States of America, II A Roberts, employment of 
graduates, and W G Adams, modification of the 
income tax 

Seetton G 

Prof Schrotcr, of Munich, is expected to attend the 
meeting After the presidential address the most im- 
portant Items of the programme are a discussion on 
internal combustion engines, opened by Mr C Dugald 
Clark and Prof B. Hopkinson. On Thursday after- 
noon Mrs Ayrton ^mII give a lecture on the origin of 
sand-ripplcs, illustrated by experiments which were 
recently shown at a conversazione at the Roval Society 
On Monday, August 2a, papers wrll be read by C H 
Merz on the use of electricity on the North-Eastern 
Railway and on Tyneside; A A Campbell Swinton, 
^cctncity from water-power; W M Morley and A. G 
Hansard, energy losses in magnetising iron ; Prof. 

J A Fleming, large bulb incandescent lamps as 
secondanr standards of light The following communi- 
cations have been arranged for Tuesday, August 23 — 
Major Sir Hanbury Brown. K C.M G , on the Nile 
irrigation problem, J, H Wicksteed, a universal test- 
ing^achmo of 300 tons for full-sized members of struc- 
tures ; S Cowper Coles, a new process for applying zinc 
to metallic surfaces; J W Hayward, the effects of 
rtWtover drop m a compound engine 


Section H 

The guests who have accepted the invitation to attend 
Mfinected with this section include Prof Deu&sen, of 
Kiel ; Mr, Howltt, Australia ; Prof Kabbadies, Athens ; 
Prof. Montehus, Stockholm; Prof Schmidt, Copen- 
hagen; and Dr* R. Livi, Rome 

k* J u of the president (Mr Henry Balfour) will 

be aellvered on Tliursday at 10 30, and will deal with the 
WDnr of evolution in the material arts, as expounded 
®y Wte General Pitt-Rivers, and illustrated in the 
rat-Rivers Museum at Oxford The sanWsuljJcct will 
by Prof MonteliuB, of Stockholm, In a 
■tody of the evolution of the lotus-omamept, by Prof 
Petrie in regbrd to the senes of Roman lamps 
this Season's excavations at Ekhnasya, in 
dadw Mr* R T. Gdnther in a paper on the 
Naples/ 
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Friday's session will be deVoted'to papers OiJ, jftnthroi 
pological surveys, actual and projected, in vanod$]^r|ji 
'of the world Special stress will ba laid by Prof 17 J, 
('unmngham, Mr J Gray, Mr F C Shrubi^all, and 
others on the practical value of such surveys of the 
physical characters of a complex modern population in 
providing data for inquiries of hygienic, economic, and 
iven political nature, and a discussion is arranged on 
the best means of organising such suivcys, with special 
reference to the w'ork of the committee on physical 
deterioration, the report of which is, fortunately, now 
available for consideration 

Another important discussion, aUo set down provi- 
sionally for Friday, deals with the report of the com- 
mittee on the present state of anthiupological teaching 

Monday will be devoted to papers on social and 
religious institutions, and on folklore, and to a dis- 
cussion of Sir Richard Temple's method of recording 
the languages of savages 

lupsday's programme deals with lecent work in 
Greek lands, with papers by Dr Arthur Evans, Miss 
Boyd, and Messrs Dosanquet and Dawkins, on their 
lespective excavations in Crete, and with n demonstra- 
tion by Prof Montehus on the geometrical period m 
Greece Other archaeological paptrs deal with fecent 
excavations on prehistoric sites m Denmark, Scotland, 
and elsewhere 

The papers hitherto received on points of human 
anatomy aie of less popular intircst and will probably 
be discussed by a subsection on one of the days of the 
meeting, to be announced later 

Section I 

The following American and foreign physiologists 
hope to be present at the meeting — Prof Atwater, 
Middletown, U S A , Dr Asher, Berne, Prof Adam- 
kiewicz, Cracow, Prof Boruttau, Gottingen, Prof 
Biedl, Vienna, Fraulein Bienenfeld, Vienna, Dr Bar- 
bieri, Pans, Dr Camus, Pans, Prof Cavazzani, 
Ferrara; Prof Dupuy, Pans, Prof Donaldson, 
(''hkago, Prof Frohlich, Vienna, Prof Glry, Pans; 
Prof van Gehuchten, Louvain, Prof Johannson, 
Stockholm, Prof Kosscl, Heidelberg, Prof Munk, 
Berlin, Prof Magnus, Heidelberg, Prof Mare§, 
Prague, Prof Macallum, Toronto, Prof Nioloux, 
Pans , Prof Porter, Cambridge, USA, Prof Stewart, 
Chicago; Dr Veress, Wurzburg, Prof Verworn, G 5 t- 
tingcn , Dr Vaschidc, Pans, Prof Wedrnskii, fiti# 
Petersburg 

i The organising committee has introduced two 
Items which it is hoped will prove of considerable in- 
terest. Prof Atwater will give a leLture entitled 
" Nutrition Experiment's on Man in the United States " 
The lecture will include an account of the laborious 
researches carried on at Middletown, USA, under the 
auspices of the United States Government The lecture 
will be of an entirely popular character, and Prof 
Atwater will deal not only with the stru tly physiological, 
but also with the economic aspect of the sul^ect. He 
will treat of such problems as the feeding of the very 
poor in large cities The second new feature will be 
a couple of discussions of a highly technical nature — 
oxidation and functional activity, and conduction and 
structure in the nerve-eell and nerve-arc The discu^ 
Hions will be opened by Sir John Burdon-Sanderson afitf 
Prof Langley respectively There will also be a nun& 
ber of papers on physiological subjects, and on Saturday 
morning two sittings will take place simultaneously, 
one being devoted to pathology and the other to experi- 
mental p8ychok>gy and the special senses 

Sectwfi K {Boiony and Agriculture) 

The following botanical guests are expected — Prof. 
Bertrand, Lille ^ Prpf. Borsi, Palermo; Prof Choda^, 
Geneva; Prof Czafpek, mgiic; M de Candolle, 
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Gcnevu.PrQf Englefj^rlin, Prof Errara, Brussels , 
PrqfrjSnftBsoiii Stockholm; Prof Fujii^ Tokio, Mile 
Goldflus ;'Prof, Klebs, Halle; Dr, Lotsy-i Leyden; Prof. 
MacfarJane, Philadelphia, Dr Overton, Wiirzburg’; 
Prof Pjerce, Stanford University, California; Prof. 
Reuike, Kiel; Prof Schroter, Zurich, Dr Schoute, 
Waf^eningen , Prof de Toni, Modena , Prof Vochtmg, 
Tubingen ; Mme Weber van Bosse, Amsterdam , Prof 
ZachariaSi Hamburg, 

Mr, Francis Darwin's presidential address will deal 
with the statolith theory of geotropism, being a dis- 
cussion of the recent work on the means by which plants 
" perceive " the force of gravity The semi-popular 
lecture, which in recent years has become one of the 
features of the section, will be given on Monday after- 
noon, at a 30 p.m , by Dr D H Scott. Prof H, Mar- 
shall Ward and Prof Jakob Eriksson, of Stockholm, 
will discuss their recent important researches on the bi- 
ology of the fungi, especially the Uredines, The struc- 
ture of the Cyanophycese will be dealt with by Prof. 
Zacharias, of Hamburg, Prof Chodat, of Geneva, and 
others Dr }, P Lotsy, of Leyden, has promised to give 
an account of the virgin woods of Java, and Prof S H 
Vines will read a paper on the proteases of plants Dr 
F F. Blackman will give an account, illustrated by ex- 
periments, of his important researches on assimilation 
and respiration, Prof A G Tansley will give an 
address on some problems of ecology, followed by 
papers on various aspects of ecological botany by Prof 
Engler, of Berlin, Dr W G Smith, and Messrs T W. 
Woodhead and F T Lewis Papers will be contributed 
to this section also by Profs Czapek, Vdchting, G 
Pierce, C E Bertrand, Dr Margaret Stopes, Miss 
Sibille Ford, Prof Hartog, Dr. W G Lang, E A 
Newell Arber, J Parkin, Dr A Reginald Buller, 
Alfred P Maudslay, Harold A Wager, G Barger and 
others. 

For the first time in the history of the Association 
there will be a subsection devoted to agriculture, pre- 
sided over by Dr W. Somerville 
The following communications have been promised — 
A D Hall (Rothamsted Experimental Station), 
the probable error of agricultural field experi- 
ments, and analy^sis of the sod by means of the plant; 
T S Dymond (County Laboratories, Chelmsford), the 
influence of sulphate as manure upon the yield and 
Xsiding^ value of crops, and the determination of the 
Hyailability of Insoluble phosphate in manures, R. H, 
Biffen, the improvement of wheats and Mendel’s laws, 
R* H Elliot, the clover mystery — a probable solution of 
it; Prof Middleton, improvement of clay pastures 
through the agency of clovers , T B Wood and R. A 
Berry, chemical composition of root crops 


Section L 


The visitors to this section include Dr Anderssen, 
Christiania, M Demolins, La Guichardiire , Prof 
Dewey, Chicago; Dr Callander, Orebro, Miss Laura 
Drake Gill, Barnard College, Columbia University, 
New York; M A Gobert, Brussels, M Hovelaque, 
Pans; Dr Hausknecht, Kiel, Miss Hazard, president 
of Wellesley College, U S.A. , Miss Irwin, Dean of Rad- 
cliffe Colleni Cambridge, USA; Fraulein Knittel, 
Breslau , PBSf Mangold, Berlin ; Prof MUnch, Berlin ; 
Mme Dick May, Paris, Miss Oakley, Montreal; 
Director Tniper, Jena; FrSken Whitlock, DJursholm, 
Sweden , Miss M. A Willcox, professor at Bryn Mawr, 


One of the chief debates in Section L will be on the 
subject of school-leaving certificates, with special 
reference to the scheme proposed by the consultadve 
commit of the Board of EduedAon, Other important 
subjpis selected for discussion the national and 
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local provision for the training of teachers, and madual 
instruction in its broadest sense Afternoon setnU 
popular talks will probablj^ be given by A. D. Hall, 
director of the Lawes Agricultural Trust, on the need 
of scientific method in elementary rural instruction, and 
by Prof Armstrong on the research method applied to 
experimental teaching 

The above summary is based on the facts supplied by 
the recorders of the several sections 

Tickets and programmes of local arrangements may 
now be obtained on application to the local secretaries, 
Emmanuel College, Cambridge 


SIR JOHN SIMON, K C.B , F R. 5 . 

B y the death of Sir John Simon, which occurred on 
July 23, in his eighty-eighth year, this country 
has lost one of the leaders in sanitary science 
who With Chadwick and others made the Victorian 
period a memorable one. Simon commenced the 
study of medicine in 1833, when he was seventeen 
years old, and attended both St Thomas's Hospital 
and the recently established King's College. Here 
he studied under Joseph Henry Green, the first 
professor of surgery at the last-named college, and 
acted as assistant to Todd in preparation for his physi- 
ological lectures. On the foundation of King’s Col- 
lege Hospital in 1840, Simon became senior assistant 
surgeon, being associated with men so well known as 
Fergusson, Partridge and Bowman It was in 1848 
that he turned his attention to that branch of medicine 
in which his name became famous The Corporation 
of the City of London applied to Parliament for powers 
to improve the sanitary administration of the City, and 
as the result of the passing of the City Sewers Act he 
i^as appointed Medical Officer of Health About this 
bme the epidemic recurrence of cholera in this and 
other countries began to attract attention, and in 1855 
it was decided to create a Central Board of Health, for 
the medical officership of which Simon was selected* 
In 1^8 the functions of the Board were transferred to 
the Privy Council. This position made him adviser 
to the Government on all sanitary and medical matters^ 
and he continued to act until 1876, when be resigned 
his ai^intment, and on his retirement the decoration ^ 
of C B was conferred on him On the occasion of 
Queen Victoria's Jubilee in 1887 he was created a 
K.C B In 1867 he was appointed a Crown member 
of the General Medical Council, and took an active part 
in the work of that body until 1895 
The effect of Simon's work as Medical Officer of 
Health was far more than local; his annual reports, 
which cover the years 1848 to 1855, form a landmark jn 
the hlstorjr of English sanitation ; they survey the san)^ 
tary condition of the City, review the risks arising 
from cholera and other infective diseases, detail the 
evils of overcrowding, and direct attention to a condi- 
tion of affairs which until then had escaped notice. In 
1853 he was appointed one of the commissioners to 
inquire into the outbreak of cholera at Gateshead and 
Newcastle, and in 1856 submitted a report on the out- 
breaks of that disease m London in 184^-49 and in 
1853-54, conclusively demon strabng the dependence of 
these epidemics on a polluted water supply. In 1857 
he published a volume entitled " Papers on the HlstO^ 
and Practice of Vaodnation." whlt^ was followed in 
1858 by the " Report on the Sanitary State of the 
People of England," Which demonstrated for the first 
time the wide variadons which exist in the loctf c 
incidence of certain diseases and emphaslsad the ' 
need for skilled Inquiry. During his term 
under the Privy Council the reaiUte of a numhflir' ol' 
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claBBicAl invesd^tions were embodied m his reports. 
t g Into diphtheria, diseases of the cotton famine, 
pulmonary diseases, &c. In 1S62-63 an important in- 
quiry was undertaken into dang-erous inoustries, in 
1^3 a survey of the hospitals of the United Kingdom. 
In 1665^66 he had to establish the organisabon to deal 
with cholera, in 1871 that to deal with the great 
epidemic of small-pox, and in 1S70 he initiated a scheme 
for laboratory work in public health. He was an un- 
compromising opponent of the useless practice of 
quarantine 

Simon’s resignation in 1S76 was brought about by 
the Local Government Board Act of 1S71 creating the 
I.ocal Government Board In Simon’s opinion large 
questions of medical policy affecting the whole 
country could only be adequately dealt with by a 
Ministry of Health, a view which is widely held by the 
medical profession at present, and, having allowed time 
to see how the new Acts would work, he retired dis- 
couraged and disheartened It 15 true that the Medical 
Officer of the Local Government Board and its staff 
now have duties and responsibilities far wider and 
more numerous than they were at the date of the 
•creation of the Board, but still a great opportunity was 
missed In 1890 he published his great work on 
*' English Sanitary Institutions ” 

Simon numbered among his friends many of the 
greatest men of the nineteenth century — Darwin, 
Buckle. G H Lewes, Kingsley, Renan. Tennyson, 
Rossetti, Burne-Jones and many others He was in 1878 
president of the Royal College of Surgeons, and was 
the recipient of numerous other honours He has gone 
to his rest honoured of all men, and his name will ever 
live in the annals of sanitary science 

R T Hewibtt 


A BANKER NATVRALIST 

the sudden death of Mr Henry Evans on 
July 23 the Midlands have lost a well-known and 
wealthy banker, and the West Highlands of Scotland 
an equally well-known deer-stalker, yachtsman and 
naturalist Born in 1831, he was educated at Trinity 
Collfge, Cambridge, graduated there, and was a mem- 
ber of the Senate of the University to the end of his 
life, coming up from time to time to lecord his vote on 
matters of importance Early in his career he appears 
to have developed a love of natural history pursuits, for 
while an undergraduate he became an associate of the 
Ray Club, of which there are only six at a time, chosen 
on account of some proved zeal m these studies He 
tiMk at that time to entomology, and made a collection 
■of Britlah Lepidoptera. Even up to the end of his life, 
when ho had long abandoned these early predilections, 
he was still proud of his insect cabinet, and espeaally 
of the numerous and fine specimens which it included 
of the now extinct English large copper butterfly 
Being the youngest son of a banker, he naturally be- 
came a rartner m his father's bonk, that of Messrs. 
W andS Evans and Co,, of Derby, and on its amalga- 
mation with another firm he was made a director of the 
new company, Crompton Evans Union Bank But 
though a shrewd and capable man of business, he 
never Inlngled in public affairs. The leisure of his 
younger years was largely given to rifle-shooting, in 
whicli he grew to be one of the best shott io the 
country. He competed at the Wimbledon meetings of 
the National Rifle Association until a lamentable acd- 
denc occiurr^ ^to him at one of the practices, when 
the lifie of a Conlmnicm was unwittingly discharged 
agalijiSt htf 'leg. lliree successive amputations were 
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necessitated, and he had to go ^ on crutches to receive 
a prize which he had won This disaster, however, 
was not allowed to deprive him of his favourite sport 
He had become an expert shot among the red deer of 
the Scottish forests and the seals of the coast of Conne- 
mara, and with indomitable courage he now availed 
himself of the help of a pony and continued his cam- 
paigns among the mountains with more success than 
ever In one season he fired fifty-two shots and killed 
fifty deer After renting various tracts of ground in 
the Highlands, he finally, m 1875, leased the forest 
which comprises the extensive mountain ground in the 
centre of the island of Jura Choosing a tract of bare 
moorland that sloped down to the sea, he built there a 
comfortable mansion-house, surrounding it with trees 
and shrubs and flowers, covering it with roses, and in- 
geniously devising expedients that baffled the Atlantic 
blasts and enabled his vegetation to bloom and spread 
This charming Highland retreat became his home for 
some months every season for nearly thirty years, and 
he lingered longer there as time went on until 
eventually he spent more than half of each year in 
Jura But though deer-stalkmg was the original and 
predominant motive for these prolonged northern 
sojourns, he was far more than a mere sportsman His 
early love of natural history pursuits found an ample 
fielci for development in his island home, but it was to 
the birds that he now gave his attention Gifted with 
excellent eyesight, Mr Evans was an acute and 
accurate observer The rapidity and exactness of his 
recognition of birds on the wing w'crc so remarkable 
that to friends who accompanied him it almost seemed 
as if he were the happy possessor of another sense 
beyond the number allotted to ordinary mortals He 
made his mountains and moors in Jura a perfect para- 
dise for wild birds No gun or trap was ever allowed 
to be used against them, and everything was done that 
would induce them to frequent the district 
But It was not only in his own forest that Mr Evans 
watched the habits of wild birds He fitted out a 
steam yacht, the Aster, of 250 tons, on which he usually 
spent a month or two every year, cruising around the 
coasts and islands of the west and north of Scotland 
He was thus able to gratify his passionate love of cliffy 
scenery and his delight in the crowded breeding haunts'! 
of the northern sea-fowl There are few’ precipices and 
inlets in the west and north of Scotland which he had 
not visited and about which he had not some natural 
history record to tell He used to keep j’ottings of 
these observations But he had no ambition to be an 
author TTie retiring disposition which kept him from 
taking part in public affairs prevented him also from 
publishing any account of what he saw \ll that he 
observed, however, was freely communicated to those 
whom It would interest Some of his observations 
have thus been mode generally known, but his 
numerous unpublished notes on the distribution of 
birds all over the west of Scotland would doubt- 
less furnish valuable material to zoologists in- 
terested in this subject Besides shooting his red 
deer in Jura, he studied them as a four-footed com- 
munity living isolated under special conditions. He 
embociied his observations and statistics in a little 
pamphlet printed some years ago, but only for private 
distriburion, and entitled "Jura Red Deer.” Before 
surrendering his forest to the landlord he brought the 
records of deer-life up to the end of hU tenancy and 
embodied them in an Interleaved copy of the pamphlet. 
His experience had enabled him to gather together a 
good number of valuable facts. It Is much to be 
desiml that the completed pamphlet should be care- 
fully revised by a oompetsfit editor and published as a 
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contribution to the discussion of the struggle for life 
aniong a sing’le species on a small island 
Three years ago Mr Evans was stneken down by 
what with most men would have been a fatal illness. 
But his strength of constitution and marvellous deter- 
mination of character enabled him to recover suf- 
ficiently to be once more able to resume his voyaging in 
the Asitr Deer-stalking, however, with all its joys 
among the comes of Jura was no longer possible for 
him Accordingly he gave up his deer-forest and pur- 
chased the beautiful estate of Ascog, in Bute, which he 
immediately set about to alter and improve At the 
end of June last he started with a few friends on what 
proved to be his longest and last cruise Under 
pleasant conditions of weather he visiLed all his 
favourite haunts — the cliffs of Mmgulay and Barra 
Head, the sea-lochs of the chain of the Outer Hebrides, 
the precipices of St Kilda with their vast swarms of 
sea-fowl, the fjords of western Sutherland, the cliffs 
and inlets of Orkney, and the voes and furthest islets 
of Shetland In many of these places the Jisicr was 
a familiar visitor, and was received with blowing of 
horns and other signs of welcome At St Kilda the 
villagers ran up their flag, and half the popula- 
tion came out in a couple of boats to see their 
old friend and benefactor, who never failed to 
bring them sonic token of his thoughtful interest 
in their welfare The cruise was successfully 
completed by the return of the yacht to Oban, but be- 
fore the final day, which was to include the rounding 
of the Mull of Can tyre and the passage up the Firth of 
Clvde to Bute, it was resolved to anchor opposite the 
ola Jura home and to spend there the following Sunday 
(July 24) Mr Evans had been remarkably well all 
the voyage, and was delighted to have successfully 
accomplished all that he had wished to do On reach- 
ing Jura he went ashore for a short walk along the 
coast-road He had hArdly landed, however, and was 
in the act of conversing with an old gamekeeper who 
had come down to greet him when he dropped dead as 
he sat His retiring modesty kept him from making 
many friends, but his frank and kindly nature and his 
vein of quaint humour endeared him to the restricted 
circle that was privileged with his friendship He will 
^be mourned by many a lowly family in the west of 
Scotland that has good reason to remember his cheery 
reeling and his generous help He has left a benefac- 
on to the museum of Cambridge University, which 
has already been enriched by valuable contributions 
from him in his life-timc A. G. 


nOTES. 

Captain Arthur Mostvn Field, R N , has been appointed 
sucrcuor to Rear-Admiral Sir W J L Wharton, K C B , 
F R S., as hydrographer to the Nav>, the retirement of Sir 
William Wharton having taken place on Monday last 

Ihe next annual meeting of the British Medical Associ- 
ation will ^J^plAce Jn Leicester, the president-elect being 
Mr G G npranklin, senior surgeon to the Leicester 
Infirmary. The council of the association will recommend 
that the meeting in 1906 be held in Toronto 

The next session of the American Medical Assoaation 
will take place from July 11 to 14, 1905, at Pordand, Oregon, 
under the presidency of Or Louis S McMurtry, of Louls^ 
vllle, Kentucky 

< 

^Tiie Board of Estimate of the City of New York has 
"^ted the sum of aoool towards On Investigation by a com- 

NO. 1814, VOL. 70] 


mission of medical experts as to the contagious nature or 
otherwise of pneumonia 

The Fitzpatrick lectures at the Royal College of 
Physicians for the present year will be delivered by Dr 
J Frank Payne on November 8 and 11, the titles beihg 
respectively “ Gilbertus Anglims and Medicine in the Anglo- 
Norman Period,” and " Ricardus Anglicus and the History 
of Anatomy in the Middle Ages ” Ihe Bradshaw lecture 
will be delivered on November 15, the lecturer— Dr F F, 
Caiger— taking as his subject *' Ihe Ireatment of Enteric 
Fever ” 

The following lecture arrangements for 1905 have been 
made in connection with the Royal College of Physicians — 
The Goulstonian lecturer will be Dr W C. Bosanquet , the 
Milroy, Dr T M Legije , the Lumleian, Di W H 
Alkhin , the Oliver Sharpey, Dr L E Hill, the hitz- 
Patrick, Dr Norman Moore 

An American Society of Tropical Medicine has been started 
in Philadelphia Dr 1 11 Fenton is the first president, 
and a number of men of science who have made researches 
m the prevention of tropical diseases have been elected 
honorary members Among the latter ^^e notice the names 
of Sir Patrick Mdnson, F R S , Dr C J Martin, F R S , 
and Prof R Koch 

Johns Hopkins Umvehsitv is, it is reported, about to 
undertake systematic work on the subject of tuberculosis 
Mr Henry Phipps, of Pittsburg, has gi\en the sum of 
4000I , by the help of which a dispensary building is to be 
erected so arranged that the treatment of patients may be 
attended to ond the disease investigated 

A Reuter telegram published in the 7 tmes states that 
according to a private telegram published by the Verdens 
Gang from Finaes, in Finland, the captain of a vessel from 
Iromao reports having found a bottle containing a letter 
sent off from M Andrde’s Polar balloon expedition fhe 
bottle, which was picked up on a small Island north of Spits- 
bergen, contains a letter bearing a date In 1898 Particulars 
as to the contents of the letter will not be available for 
another month A private telegram from Finaes pubUshfHl 
by the Landshlad says that the bottle was found on the 
island of Moflen, to the north of Spitsbergen 

A Board of Agriculture has recently been establiehpd in 
the Bahamas, and d'hotanic station is to be started in cen- 
neQtion with it for which a curator will be requtrod. 
Applications for the post should be made m the first instahca 
to the Imperial Commissioner of Agriculture for the West 
Indies, Barbados 

The Barker anatomical prize of thirty guineas has been 
awarded to Mr Charles Cooper, a student In the Royal 
College of Surgeons, Dublin The prize is offered annually, 
and IB open to all students In any medical school in the 
United Kingdom This is the fifth successive year the prize 
has been conferred on a student of a Dublin college. 

Thi St Bartholomew's Hospital testimonial to Mr. Alfred 
Willett will, says the Lancet^ take the forth of a silver medal 
to be known as the ” Willett medal, ” which will be awarded 
each year to the candidate obtaining the highest in 

operative surgery in the Brackepbury surgical schol^ehlp. 
A gold medal of the same design will be pceienied to Mt* 
WlTlett. 

death ts announced 'of Prof Slmonds, fbUhafly 
pi^ndpal of the Royal Veterlmiry OMIege, Ujd 
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veterinary surg-eon to the Royal Agricultural Societv Prof^ 
Sunonds made many reaeai^hea into the diseaies of animals, 
and became professional adviser to the Privy Council In all 
matteri relating to the regulations and supervision of the 
■rattle trade. 

Accormno to the Scientific American, the patents of the 
Op Forest and Maskelyne wireless telegraphy systems have 
been amalgamated The object of the combination is the 
employment of wireless telegraphy as a feeder for cable 
telegraphic systems In cooperation with the cable 
companies, it is proposed to link Isolated islands with the 
nparest cable stations, and to develop wirelesi communication 
between ships and shore, and between vessels at sea Ihis 
combination will, it is thought, strengthen both systems 
The De Forest apparatus is a sound recorder, the messages 
l»eing received on the principle of a telephone, while the 
Maskelyne system is a tape recorder By this amalgamation, 
therefore, either system will be available according to 
requirements 

Kalgui&RB's monument to the memory of Pasteur was, as 
announced in Nature of July 21, unveiled in Paris by Presi- 
dent Loubet on July 16 Ihe monument is the result of an 


Internabonal subscription, and may be regarded as a worlds 
wide tribute to the memory of a great man of science The 
flluatratioHi reproduced from La Nature, serves to convey 
an excellent idea of the memorial The whcite monument 
Is about seven metres in height, of which a little more than 
four metres form the pedestal Pasteur is shown seated and 
In deep thought, Beneath the statue round the pedestal are 
groups allegorical figures which recall very naturally the 
successive discoveries matU by Pasteur. On the front face 
of the pedestal occur the words Pasteur iSaa-1895 " and 
undhmeath the inscription “ Ce monument est dd a une 
souscirlptibn Internationale ” 

A RTAtga to Jan Pieter Mlnckelers, the reputed discoverer 
of 0Ohl gas, was unveiled last month in Maastricht, Holland. 
hffHpc^etirs was born ip^ 1748, and became In 177a profe^yer 
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of physics in the University of Louvain, where in 1784, m 
endeavouring to discover a substitute for hydrogen, he 
succeeded in obtaining from the distillation of powdered coal 
a gas which he railed " Inflammable air " It wds in 
1785 that he first utilised the gas for lighting purposes, 
when a clasa-room m the Louvain University was lllunun- 
ated by his method He died in 1H24 at the age of seventy- 
six years 

The first annual convention of the British Foundry men's 
Association was begun on Tuesday last at Manchester, when 
the president, Mr Buchanan, delivered his inaugural 
address Papers on the structure of metal and alloys, illus- 
trated bv photomicrographs of types of cast iron, steel, 
brass, and bronze, used in foundry practice, by Mr Percy 
!.ongmuir (Carnegie medallist), and strength tests of cast 
metalii, by Mr W T Mac Call, were read and discussed, 
and on Wednesday visits were paid to some industrial 
centres 

Several parts of Parisi being so infested with mosquitoes, 
the matter of their suppression has been considered by the 
Conseil d'Hygifcne et de Salubrity de la Seme, which, accord- 
ing to the Pans correspondent of the Lancet, recently 
adopted certain conclusions of whith 
the following IS a summary — In the 
first place stagnant water where their 
eggs are hatched and localities where 
the insects cxillect, such as cellars, 
sewers, and dark places, ought to be 
kept under observation Drains and 
sewers of all kinds, and the open- 
ings of the pipes which supply water 
in the streets, should be regularly 
inspected to avoid collections of 
stagnant water, and insects assem- 
bling in numbers should be destroyed 
either by a burning torch or by limc- 
washing Roofs and rain-water 
glitters ought to be examined, and 
water ought not to be allowed to 
lodge in the gutters Nothing cap- 
able of holding water should be 
placed in front of windows, and 
places which qre the haunts of 
mosquitoes should be wtll ventilated 
Stagnant water should not be allowed 
10 remain m gardens xnd courtyards 
P'ountajns and basins in public places 
should be emptied and cleaased at 
least once a week, and plenty of fish 
should be kept in large sheets of 
water In basins and casks standing 
on private ground there should be a layer of petroleum oil on 
the surface of the water (about a gram per square metre), 
or if the water contains fish a layer of salad oil, The public 
should be advised to use mosquito curtains Mosquito bites 
should be treated with a drop of tincture 6f iodine or with 
a drop of a ^Jution of guaiacoJ of 1 per cent strength 

According to the Lancet, Dr W H Symons, medical 
officer of health, Bath, has completed a geological model 
of the City of Bath and the surrounding district covering 
an area erf 36 square miles The horicontal scale is six 
inches to the mile, and the vertical scale is six inches to 
1000 feet, fhe model has been pla^ in the museum pf 
the Royal Literary and Philosophical institution of the city 

Prop SchXfb^ F.R S i describes a simple and efficient 
method of performing artiftdsi respiration In the human 
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nibject, especially in cases of drowning (Med Chiturg 
Trans., vol Ixxavli ). Immediacely the patient is re- 
covered from the water he ii placed face downwards, the 
head being turned sideways so that the mouth and nose are 
unobstructed, with a folded coat under the lower part of 
the chest, if respiration has ceased every instant of delay 
IS serious. The operator then places himself athwart, or 
on one side of, the patient's body in a kneeling posture 
and facing the head He places his hands flat over the lower 
part of the back (on the lowest ribs), one on each side, and 
gradually throws the weight of his body on to them so as 
to produce firm pressure — which must not be violent — on the 
patient's chest This compresses the chest, and air (and 
water if there be any) is driven out of the patient’s lungs 
He then raises his body slowly so as to remove the pressure, 
still keeping his hands in position, This process of apply- 
ing pressure and of relaxation of pressure by the forward 
and backward movement of the operator's body Is repeated 
every four or five seconds without any marked pause between 
the movements 'Jhis course muit be pursued for at least 
half an hour, or until the natural respirations are resumed 
If the respirations after being established tend to fail, the 
rrncess of artificial respiration must again be resorted to 
If there be means, others may remove the wet clothing by 
cutting it off, ami may apply hot flannels to the body and 
limbs and hot bottles to the feet, but nothing should be 
allowed to interfere with the regular and systematic appli- 
cation of artificial respiration No attempt should be made 
to give restoratives by the mouth until natural breathing 
has re-commenced In another paper Prof Schbfer gives 
the results of the experiments he has performed, showing 
the efficiency of his system of treatment (Pioc Roy Soc 
£djn , XXV., part I ) 

It has always been more or less tacitly assumed that the 
difficulties which attend respiration at great altitudes are 
due solely to' the diminished tension of the atmospheric 
oxygen Two papers by A Mosso in the Aili det Uncet 
for June xg would tend to disprove this assumption It 
shown, In the first place, that when the barometric pressure 
of a mixture of oxygen and nitrogen is diminished to one- 
third of an atmosphere, whilst the proportion of oxygen 
is increased so that its partial pressure is the same as m 
ordinary circumstances, severe inconvenience is iticuired by 
breathing the mixture, and an abnormal respiration and 
pulse frequency are produced That this is due not merely 
to the increased proportion of oxygen Is shown by a study 
of the effects produced by breathing pure oxygen on the 
summit of Monte Rosa. Analyses of the blood indicate that 
a diminution in the proportion of carbon dioxide, caused 
by the low pressure, is probably responsible for the result, 
and this view is upheld by the fact that a mixture of oxygon 
and carbon dioxide, containing ao per cent of the latter, 
which on being inhaled in Turin caused giddiness and 
vomiting was breathed with ease and a sense of pleasure 
on Monte Rosa 

In a paper by G Gallo in the same number of the Aui 
an account is given of the conditions under which tellurium 
can be estinwifbd electrolyticolly. Previous attempts to effect 
the electrolytic deposition of the element have been un- 
satisfactory because of the powdery nature of the product 
It is now shown that the presence of aodium pyrophosphate 
in the electrolysed solution causes the tellurium to be de- 
posited as a firmly adherent film s when, by saturating the 
solutloo with carbon dioxide^ this film Is protected from 
oxidation, Its weight corresponds with a quantitative 
separation- * 
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In the same Journal for July 3 appear two papera bf 
considerable physiological interest In the first, hy 
A. Mosso and G Galeotti, it Is shown that when alcohol 
is ingested at great altitudes, for instance at the Bummir 
of Monte Rosa, it fails altogether to produce its usual 
characteristic effects There is no indication o{^ either 
excitement or intoxication, and it appears that at such a 
height the nerve celle are no longer responsive to alcoholic 
stimulus The second paper, by A Herlitzha, deals with 
I the self-digestion of pepsin. From the experiments de- 
scribed it is concluded that, as a proteid, pepsin is capable 
of being digested by itself to form peptone, and that this 
change always occurs m a warm aqueous solution of pepsin 
containing hydrochloric acid A falling-off of the digestive 
activity With regard to other proteids is a measure of the 
gradual change 

In the Memone of the R IbI Bologna (senes vi , vol i.) 
Prof Augusto Righl describes a number of measurements 
he has made on the radio-activity of common metals The 
rate of discharge, in dry carbon dioxide gas, of an especially 
constructed single-leaf electroscope of small capacity was 
observed when the leaf was hanging immediately above a 
disc of the metal in question It wai found that nearly alt 
the common metals had practically the same idnising effect 
as glass , lead and bismuth were exceptions, their power of 
rendering a gas conducting being abnormally great The 
observation ii of significance because particularly active 
modifications of lead and bismuth have already been obtained 
by other workers 

A FURTHER contribution to the subject of Mendel lan laws 
by Mr C C. Hurst appears in the Journal of the Royal 
Horticultural Society (May), wherein he describes hi» 
experiments upon heredity In peas, undertaken with the 
object of repeating Mendel's onginal observations , an im- 
portant point 11 the consideration of the histological differ- 
ence between races, as, for instance, between round and 
wrinkled peas In the same volume will be found two 
papers devoted to the ins In the first Miss Armitagi treats 
of bulbous irises for the rock garden, and of rhizomatous 
species (or the water garden, and appends a list of pheno- 
logical observations which shows that by judicious selection 
of species it is possible to have Iris flowers continuously for 
eight months , the variability of the flower, and the distinc- 
tion between bearded and beardless irises is ths subject ol 
an article by Mr W. ] Caparne 

It has been stated on good authority that more than half 
of the waste lands In Ireland are suitable for forest plant- 
ations, and Dr. Henry, in the course of a lecture on 
" Forests, Wild and Cultivated," delivered before the Royal 
Society of Dublin In February, advanced further arguments 
in favour of afforestation He pointed out that Ireland 
possesses an ideal forest climate on account of the heavy 
rainfall, the mild climate, and the absence of cold wtnda 
in Winter To illustrate his remarks on forest manage- 
ment, the author took his descriptions from French practice, 
including plantations in the districts of the Jura and the 
Vosges, and in the Landes, where successful results have 
been obtained with a strict regard for economy. 

Thi Natural History Museum recently received from 
Osborne House two mounted heads and one skull of Spanish 
draught oxen, sent by command of His Majcsiy the King. 
They have remarkably fine horns, and serve to illustifste 
the difference between this handsome breed end the Spaoiijh 
fighting bull, of which an entire specimen has been exhibil^ 
for the past few years. 
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To VaJurm fbr June and July Dr L Stejoeger, of the 
V S. Nstional Museum, communicates an Interesting paper 
on the '* Celtic pony " recently descnbed by Prof J C 
£wu*t and IIb relation to the now extinct tarpan of the 
KomIbu steppes, and to a Norwegian breed termed the 
fjordheit " All appear to be closely related, if not, 
indeed, identical, the tarpan and the “ fjordhest," at any 
rate, frequently lacking the callosity on the hind limb 

Judging from the fact that the one on the brain of the 
sheep has reached a third edition, Dr B. G Wilder’s 
Physiology Practicums, " published bv the author at Ithaca. 
U 5, A , appear to have attained the success they deserve 
Seven plates illustrate the part before us 


No interruption to the steady pursuit of science in Japan 
appears to be caused by the war, three parts (one of them 
of exceptional thickness) of the Journal of the College of 
Science of Tokyo having reached us by la&t mail The 
first of these (vol xviii , art 7), whKh comprises no less 
than 307 pages of text, illustrated by 23 plates, is devoted 
ito Che fourth instalment of Dr I Ijima's studies on the 
hexactinellid sponges In this section the author treats of 
the family Rossellidx, which he divides into three sub- 
families Of the other two parts to hand, one (vol xix , 
■art 14) contains a bCudy by Mr K Yendo of the genicula 
of the calcareous algas of the group Coral linx, while the 
other (vol xix , arts iS and ig) is devoted Co descriptions 
of certain low planC-organisms by Mr K Saito 

The Entomologists’ Monthly Magasine for August con- 
•tains notes by Mr J R Tomlin on Manx beetles, which 
are said to be of interest in respect to island faunas, while 
Mr J J Walker, who has recently visited Melbourne, 
contributes a notice of his inspection of the Curtis collection 
of British insects preserved m the museum of that city 
This collection, it appears, was purchased about 1864 from 
the widow of Mr J Curtis According to Mr Walker, it 
contains the types of several of Curtis’s species or varieties 
^it is a pity that these should be in Australia 


The Biolagisches Centralblait for July 15 contains the 
third instalment of an article by Mr G Klebs on the problem 
of development, the author in this instance discussing the 
evidence afforded by the lower plants Dr W Petersen 
concludes his essay on the value of " Indifferent " characters 
as species distinctions, and Dr W Volz communicates a 
note on the distribution of the two species of gibbon in- 
habiting Sumatra 


In the Bulletin de la Classe des Saences (Bruseeie), 1904, 
No 3^ M P Mansion directs attention to the new interl 
national language proposed by Prof Peano in the form 
of Latin without Inffexlons ” The attempts at building 
up a universal language m the forms of the VolapUk of 
Schleyer and the Esperanto of Dr. Zamenhof have both 
met with conalderable succeu, but it was left for the 
mathematician of Turin to reduce the problem to what 
may be regarded as the limit of simplicity by proposing, 
in 1903, a modification of Latin, in which not only genders, 
persons, cases, and numbers are abolished, as previously 
auggested by Leibnitz, but even tenses and mooc^ ars no 
longer retained This system would not only have the 
advantage twf making 'Latin the language of the l^^ed 
woridkt aa it ueed M be In the middle ages, hut it cwld 
^ wy OMily introduced owing to the extent^ Co which 
Latin It taught in achools all the world over 


LokOdM baa canlad out a number of aaperi- 
l;|Mi liiiiyMogicil and patboiogicai aefiona of the 
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radium emanations derived from 10 milligrams of radium 
bromide dissolved In 10 cubic centimetres of water (Arch 
d’ilectrtciU mid , No 143, 1904) Frogs and mice ex- 
posed to the emanations for 5-6 days became ill and died, 
heemoIysiB occurred in defibrinated blood exposed for 
two or three days, and the vitality of bacterial cultures 
was destroyed after an exposure of two days The gastric 
and pancreatic ferments were, however, unaffected by the 
emanations 

The commission consisting of Colonel Bruce, F R S (chair- 
man), Major Horrocks, Staff-Surgeon Shaw, R.N , Dr 
Zammit, chemical analyst and bacteriologist to the Govern- 
ment of Malta, and Dr R Johnstone, of the Local Govern- 
ment Board, has begun its work of investigating the etiology 
and pathology of Mediterranean or Malta fever The experi- 
mental work IS being earned on at the laboratories of the 
Naval Hospital, of the Army Station Hospital, and at the 
offices of the Board of Health, Malta The disease, says 
the BriUsh Medical Journal, is the cause not only of many 
deaths among sailors and soldiers, but also of much invalid- 
ing, which is all the greater owing to the prolonged course 
which the disease commonly runs even in cases which ulti- 
mately recover While it is known that the disease is due 
to a specific microbe, the Micrococcus mtUiensis, very little 
has yet been certainly ascertained as to the mode in which 
the specific agent maintains its existence and how infection 
is contracted A knowledge of these points in etiology is 
an essential preliminary to devising and enforcing effective 
prophylactic measures 

The Rontgen Society will m future publish its proceed- 
ings in its own journal, which will appear as a bi-monthly 
" during the working sesition ” The first part of the 
Journal, dated July, has just reached us, and 11 a well pro- 
duced periodical which should be of service to radio- 
graphers In addition to Four Full-page process plates, a 
separate photogravure portrait of Prof Silvanus P 
Thompson, F R S (the first president of the Rdntgen 
Society), is issued with the number 

Messrs Newton and Co 's new list of X-ray and high 
frequency apparatus has reached us It contains particulars 
of the latest forms of apparatus made by this firm, and 
should be seen by all workers in this branch of science 

The summer number of the Chemist and Druggist (dated 
July 30) contains an article on Sir William Ramsay and 
his work The paper contains a full-pagd illustration show- 
ing Sir William Ramsay in his laboratory experimenting 
with radium The Scientific American for July 33 also has 
a page illustration of Sir William Ramsay in his laboratory, 
the original photograph of which was specially taken for 
our American contemporary 

Several of the August issues of the monthly magazines 
that have reached us contain articles dealing with subjects 
of a more or less scientific character Thus Chambers's 
Journal has a contribution entitled “ A Visit to a Wild- 
Animal Farm," the farm in question being that belonging 
to Mr R Leadbetter in Buckinghamshire, and known as 
Hazlemere Park , Good Words contains an appreciation of 
Stanley and a sumtnary of the results of his work by Sir 
Harry Jokpston , and in Pearson's Martins, under the title 
of "Two Thousand Photographs a Second,'* the electro- 
stereo-cbromophoCographlc camera Inventodi by M Lucien 
Bull for the photo^aphy of Insects in flight is described and 
graphically illustrated. 




332 


OUR ASTRONOMICAL COLUMN 
The Red Spot on Jufjtbb — ^This object exhibited a 
slackening motion during the years from 1878 to igoo, It 
then became decidedly accelerated, bo that the rotation 
period, which in 1899 and 1900 was gh j5m 41 7a , de- 
creased in 1901 to gh 55m 40 Os, and in 190a lo 
gh 39 os In 1903 the spot again became retarded, 

and tlie rotation period increased to gh Si"' 410s This 
retardation has now in turn given way to another acceler- 
ation of bpeed In January last the longitude of the spot 
was 35°, whereas at the present time it is only 30°, so 
that Ihc rotation period during the first six months of 1904 
has been about gh j5m 39 5s It is diRicult to explain 
these curious oscillations in velocity Some extensive dis- 
turbances have, however, affected the south temprratc region 
of the planet in recent years, and a large dusky patch has 
been visible since 1901 rotating with a rate of gh. 55m 18 7s , 
or about aa seconds less than that of the red spot ihe 
motion of the latter may possibly have been affected by 
disturbances occurring in the same latitude, but this can 
only be fully determined by further observations In the 
meant line, both the red spot and the south temperate spot 
are being attentively watched as to their motions and appear- 
ances The two obipcts were in conjunction In July, igoa, 
and June, 1904, and in the spring of 1906 the event will be 
repeated if the south temperate spot should remain visible 
until that time As to the red spot and its surroundings, 
they appear to form features of remarkable permanency, and 
die likely to continue perceptible for an indefinite period 
Varmihe Radial Velocitv or a Andhomlda and Four 
OTiiFR hTAHS — Whilst engaged in hne-of-sight work with 
the Lowell spectrograph Mr V M Slipher discovered 
the variable radial velocities of a Andronied.jc, a Libra, 
a Scorpii, X Sagittani, and • Capricorni 
1 he velocities of a Andromeda were obtained from 
measurements of Ihe Hy and 4481 magnesium lines, the 
helium 4472 line also being measurable They range from 
-l-2d (February ii) to —45 km (March 4), but are un- 
certain to a few kilometres The observations indicate a 
period of about 100 days and a very eccentric orbit 
The measurements of the a Librs spectrograms give a 
range between —60 km on May 24 and +20 km. on July 6, 
and sugfs'est Chat both components are bright The velocities 
of O’ Siorpii range between +25 (June 25) and — 2j km 
(June 18) Only two plates were measured for X Sagittarii, 
which IS a visual variable having a period of seven days, 
and these gave -f-i and —22 km on June 19 and 22 re- 
spectively A range of from —45 km (September 7, 1903) 
to -I'b km (July O) was obtained for the radial velocity of 
a Capricorni (Lowell Observatory Bullettn. No 11) 

' Various Claseils of Siliclum Lines and their Occur- 
rence IN Stellar Spectra — In a communication to 
I'Acaddmie des Sciences (Pans), M de Gramont de- 
scribes ''lome results he has obtained during a senes of 
experiments on the effects of various amounts of self-induc- 
Cion In the spark spectrum of silicium. His observations 
led him to form two mam classes of silicium lines ^ 
(■y those which are not affected or are strengthened by 
self-induction amounting to 0 03 henry , (2) those of which 
the intensities are reduced by self-induction and which dis- 
appear entirely with o 006 henry 

He further divides them into eight groups (a-n), and, in 
a table showing their individual characteristics In the spark 
and in various stellar spectra, he shows their connections 
with the four temperature groups (silicium 1 -iv ) named 
by Sir Norman Lotkver in his temperature classification of 
the stars From this table he draws the following con- 
clusions —(1) Only the spectra of the first class, 1 s 
hydrogen and helium stars, show the lines which disappear 
under cho af^n of self-induction, those of helium, e g the 
Orion stars, exhibiting as strong lines those which ore ffric 
Co disappear (Lockyer's Silicium ill ), whilst the hydrogen 
stars, e.g Sirius, present the lines which are the last to 
disappear (silicium 11 ) Stellar spectra of the secoqd class 
(solBr type) and the '* flash spectrum " contain the lines 
which appear in both afe and spark, and resist seH- Induc- 
tion, e g. X 3905 7 (sllldum 1 ) As the lines belonging to 
Sir Norman Lockyer's group Iv ore near oxygen and 
nitrogen lines, and always disappeared from the ip^ra with 
the air lines, and as oxygen and nitrogen have beM shown 
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to exist in the absorbing atmospheres of the stars the spectra 
of wTikh show this group (e g, $ Crucis), M Gramont 
suggeivts that these lines are attributable Co air {Compter 
retidus. No 3, vol cxxvix ) 

Line of Sioiit Constants for some Orion Type Stars 
— In No 3, vol xi\ , of the Astrophysical Journal, Miss 
E F Dobbin gives a list of Ime-of-sight constants for 112 
stars of the Orion t)pe, computed for the reduction of the 
Bruce spectrograph observations 

Ur Sthlesingcr’s foimuliC, as employed in his “ Lme-Of- 
Sight Constanta for the PrinLipal Stars," were used, and 
the name, magnitude, position, and confronts are given for 
each star Ihe longitude is given for 1900, and therefore 
requires the 50* precession correct ion for each year si net 
then 

Ihe Tails of Bohrellv's Comet (1903) and Lighi- 
PRhsbUHE — Mr S A Mitchell, of Columbia University, has 
caliulated the value of the repulsive force due to light- 
pressure which acted on the several tails of Borrelly's comet 
Using the values for ihe angle between the radius vet lor 
of the comet's path and the tail, as determined by Pi of 
Albrecht, he found somewhat discordant values for thn 
principal tail, which gave, in the mean, the value for the 
light pressure os 18 47 times gravity For the Becondar^ 
tail the values were much more consistent, and gave a mean 
of I 824 times gravity, the last four lines given in this table 
whuh were derived from measures of the angle on August 
>3. t4, 15, and 18, give a mean for the repulsive force nl 
I 460 times gravity, and therefore appear to indicate the 
existence of a third tail, which the photographs obtained on 
August 12 and is corroborated 

In a second table Mr Mitchell compares the values of the 
angles between the tails and the radii vectores as obtained 

(1) by calculation from the repulsive forces given abo\e, 

(2) by direct measurement The results agree fairly well 
considering the uncertainty of the measures of such ill- 
defined objects as the tails Ihe differences between the 
observed and calculated values for the principal tail as the 
comet approached the sun mdiiate the presence of some 
other repulsive force in addition to that caused by jlghl 
pressure, and Mr Mitrhell believes that part of this, at 
least, is real Ihe sire of the particles forming each of 
the three tails, as determined from the above repulsive forcp'*, 
was 0 1^, Ml And i 33M respectively {Asitophystcal Journal. 
No I, vol. XX ) 

Survey op India, 1901-2 — A volume of " Extracts from 
Narrative Reports of the Survey of India, 1901-2," pub- 
lished at Calcutta (1904), contains accounts of the work dom 
by several parties of surveyors in connection with the 
tnangujation of Upper Burma, latitude operations, the 
magnetic survey of India, tidal and levelling operations, and 
the topography of Upper Burma, Sind, and the Punjab 

During the latitude operations some puzzling anomalle'; 
were discovered between the observed and calculated values, 
the difference O-C preserving its positive character to h 
point much further north than might be expected 

The latitude results obtained, using stars from Newcomb’s 
catalogue and from the Greenwich ten-year catalogue for 
1880, show the same probable errors, but there is a note- 
worthy consistency of sign and amount (about +03') In the 
value Newcomb-Greenwich 

An interesting account of the practical detail's of ttip 
magnetic survey, and of the instrumental equipments al 
Dehra Dun, Kodaikanal, Calcutta, and Rangoon are given 
in part 111 , where the principles of several new and moSifieii 
instruments are also fully described, 


THE BRITISH MEDICAL ASSOCIATION IN 
OXFORD, 

'T'HE seventy-second annual meeting of the British MfKiii^l 
^ Association, which was held In Oxford last week 
(July 96 to 99), was beyond question one of i|ie nio^' 
successful meetings^ in the memory of mombers of' the 
association, as it was in point of nopibers much the largest 
yet recoraed , , 

It was remgfkabte also for the pdrslstenpe aod 
with which. Ip spite of aU the coppter-^ttractioiiii 'iotf 'IhAt 
ud f lOTKHii Mat ot kirqliM’. Wijd ^ tin 
enCcrtelninents, and recepriohi arrdngntji both the 
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ulfiverflty and by tfte cltix^ni, a quite 
unudfy WflfQ jpropb^tion of the members who were visiting 
OdM liMdliy pursued the actual buiinees of the meeting 
in dia various sections. 

Not only was the occasion distinguished by the presence 
artd partkiipaHon In the sectional meetings of a considerable 
numbOr of eminent foreign visitors, and of an exceptionally 
nutnel^Ous gathering of the recognised leaders of thought 
and investigation in medical science in our own country and 
the colp'nles, but it was also rendered memorable by the 
great Importance and originality of the new work brought 
forward ^ many of the sections Indeed, both in the science 
and the art of medicine in its widest sense, notable results 
of signal Interest were recorded , and more than one 
sectional meeting witnessed the initiation of far-reaching 
advances, the significance of which it would be difficult la 
overestimate 

An academic interest was lent to the occasion by the 
presence of the Vice-Chancellor at a number of the 
meetings, and by the holding of a special convocation of 
the university, at which the doctorate in science, honous 
causa, was conferred upon the following distinguished 
members of the association — 

Dr T CUITord Allbutt, F R S , regius professor of physic 
in the University of Cambridge, Mr Andrew Clark, chair- 
man of council, British Medical Association , Dr. T D 
Griffiths, late president of the British Medical Association , 
Mr. Jonathan Hutchinson, F R S , late president of the 
Royal Collie of Surgeons of England ; Sir William 
Macewen, F R S , regius professor of surgery in the 
University Of Glasgow , Sir Patrick Manson, F R.S , of the 
London School of Tropical Medicine , Sir John W Moore, 
formerly president of the Royal College of Phystciana of 
Ireland , Prof Osier, of Johns Hopkins University 

At the annual general meeting of the association the 
Vice-Chancellor of the university, Dr. Monro , the Dean of 
Chnst Church, the Very Rev T. B Strong, the master 
of University College, Dr Bright, and Mr A G Vernon 
Harcourt, F R S , of Christ Church, were elected honorary 
members of the association 

The president, Dr William Collier, took as the subject 
of his address " The Growth and Development of the Oxford 
Medical School Starting from the period when the study 
of science and medicine in Oxford was at such an ebb that 


the school had been justly spoken of as a lost medical 
school," he showed how large a part the association had 
pl^ed in Its re-establishment 
By the action which it took in 1879 in memondlising the 
Hduu of Commons, the university commissioners, and the 
helMloiiiadiBl council, It had afforded most material assist- 
ance to the late Sir Henry Acland and his colleagues at a 
critical period in the struggle which they were carrying on 
in Oxford. The work of Acland had been nobly carried on 
by hit luccetsors Under their guidance there had gradually 
again grown up in Oxford a school of natural science and 
meiBclne which was already taking a prominent place among 
the leading schools of science In the country 
After emphasising the advantages which had thus accrued 
both to the profession of medlnne and to the university, 
Dr Collier drew a vivid picture of the brilliant past of 
Oxford medicine at the time when, in the sixteenth and 
seventeeth centuries, the university formed the centre of 
English scientific thought, and numbered on her roll such 
names as those of Willis, Ekiyle, Wilkins, Lower, Wren, 
and ftai^ey. To-day, he said, Oxford was again alive to 
the importance of science and the scientific method 
Nothing save the bitter need for necesssii^ endowments 
hampered her and held her back from bearing once again 
a_ noble part in the advancement of natural knowledge, and 
vi^alTing the acientlAc glories of her past 
Conuiming, Dr, Coiner said we all of us realised that 
the provlsuMi which has to be made for a modem scientific 
adpcaelon le of necessity a costly undertaking He wished 
■Aore M^icularly to emphasise this point, because the 
ampiknc of work done th the way ^ of instructionMii the 
scleqtidc departments" of the university for a totally in- 
adequate remuneration was well recognised and much de- 
He Would qubte (he smilcen recently by His 

iha ■» CdHlWdUf^'^tha dMer universities^ 
Aiiukrinofil&, If education within my 
It m propar standard Of effiriency.*' 
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One could but hope that these new endowments of which 
the university stood in wch urgent need would speedily be 
forthcoming , and one round a difficulty In understanding 
how it was that a university such as that of Oxford, with 
Its noble traditions and its long roll of iUustnous dead^ 
a university which for many centuries had been, with the 
sister University of Cambridge, the acknowledged training 
school of the leaders of thought and action in the country 
— failed to appeal to those fortunate individuals who were 
in a position to do their country and education a service, 
and to enrol their names on that imperishable record of 
benefactors whose memories we honour and extol 

The addresses in medicine and surgery delivered by Sir 
William Selby Chunh and Sir William Macewen were of 
great importance, and a valuable popular lecture on disease 
germs, open to the public, was delivered by Dr Bagot 
Ferguson 

Sir William Church dealt with the relation of medicina 
to the State, and with the pressing questions 111 public 
health The national health, he urged, was a matter *' of 
supreme importance far transcending the ordinary political 
issues of the day " But at the present time the administra- 
tion, even of the Acts which had been secun^d, was in- 
effective 

He was afraid, from the nature of the report of Che 
Ireasury Committee appointed to consider the position and 
duties of the Board of Trade and the Local Government 
Board, that there was not much prospect of the Public Health 
Department of the Board receiving any increase either of 
power or payment The health of the nation, on which 
Its success and prosperity depend, was thrust into the back- 
ground with the remark that the president of the board 

has the advantage not only of the professional opinion 
of the Medical Officer of the Board, but also of the general 
administrative experience of the Permanent Secretary " 

Ho thought that in pressing the necessity for the reform 
of Che Local Government Board upon the attention of the 
president and the Government, three jMJinta should be 
especially emphasised —first, that the central authority 
should act as an advisory as well ds a supervising authority , 
secondly, that both in the I..ocal Government Board and 
in the local authorities the medical element should have 
greater weight , and, thirdly, that the medical officers of 
these authorities should exercise further supervision and 
I control over the puiiLy and wholrsomeness of articles sold 
I for food 

In the section of anatomy Prof. D J Cunningham Intro- 
I dured a discussion upon giants and dwarfs He regarded 
I gigantism and acromegaly as morbid processes having 
many points of similarity, and stated that of the cases of 
gigantism on record thirteen were certainly acromegalic 
Dr Gibbon and Prof Symington also supported the view 
that gigantism is a pathological condition, and is associaCed 
with disease or abnormality of the pituitary body Dr 
Hastings Gilford held that giants and dwarfs may be either 
natural or pathological He described three fornls of 
dwarfism, which he illustrated by a number of living cases. 
He also exhibited a beautiful senes of jihotographs bearing 
on atcleiosis and progeria 

In connection with this section Dr Keith exhibited a 
series of hearts to demonstrate the arrangement of Che 
auricular musculature forming the valves described by him 
as closing the venous^ orifices during normal auricular con- 
traction The observations which he has made have also 
led to the elucidation of the mechanism by which the right 
crus of the diaphragm, acting upon the heart, produces 
what IS termed by ^ysiologists " the respiratory pump 
They also explain the means by which a numb^ of the 
changes in the circulation Caking place at birth arc brought 
about 

Dr Keith also had specimens proving the existence of a 
sphincter muscle at the ileo-cseca] valve in man 

Dr. Reibcl, of Leipxig, showed an inatructlve senes of 
models of the development of the urogenital f eystem of 
Echidna, and Dr Bryce detailed his observations into the 
origin qf embryonic leucocytes, derived from a study of the 
histogSMeifi of the blood ^ larvm lepldosiren. 

The sectipn of physiology held a discussion on the 
thalamic rbgioii In conjunction with the anatomists. The 
lilsoussioD was opened by Or Gustav Mann, who divided 
chh central nervous system Into an anterior part limited 
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behind by the posterior commissure, and a posterior portion 
which he termed collectively the cord He described several 
new nuclei in the thalamus, and Illustrated his conclusions 
by a senes of models, microscopic sections, and stereoscopic 
photographs of the thalamus in monkeys and rabbits 

Sir Victor Horsley dwelt on the necessity for niaking both 
horizontal and sagittal sections of the thalamus, and for 
directing attention to cell-systems rather than to iracts of 
fibres Ihe current system of dividing the thalamus into 
tracts of fibres is quite untrustworthy unless checked by 
the degeneration method His excitation experiments, so 
far as thfty had gone, coiiRrmed Dr Mann’s results 

Dr F Griffiths and Dr W B Warrington read an 
interesting paper on the varieties of the cells of the spinal 
ganglia and their relationship to axons of different dis- 
tribution, and showed a useful senes of illustrative micro- 
scopical sections 

Among many other valuable papers and discussions may 
be mentioned the important debate on chloroform anaesthesia 
and the demonstration given by Mr Vernon Harcourt of his 
apparatus for the administration of known percentages of 
chloroform vapour Ihe apparatus is convenient and 
compact, and guarantees that the amount of chloroform 
administered 15 never in excess of a per cent of the inspired 
air An apparatus of a similar purpose by Dubois was 
also shown by Ur Chapman 

In the section of pathology an unusual oniount of valuable 
new work was published The discussion on immunity was 
opened by the president, Dr Ritchie, who began by point- 
ing out what definite conclusions were now firmly estab- 
lished, and what were the problems which awaited solution 
He then discussed the relation of the processes concerned 
in the immunity reaction to normal physiological events, 
and the general bearing on Che question of the more 
important recent work Dr Bulloch followed, dealing in 
a masterly fashion with the cellular aspects of the problem 
of immunity, and Dr Dreyer, of Copenhagen, read an 
important paper on agglutinins 

Ur Madsen, of Copenhagen, then described the steps by 
which, in association with Prof Arrhenius, he had shown 
that the relation of toxin and antitoxin in the living body, 
V^xemplified in what is known as “ Ehrlich's phenomenon," 
cannot be explained, as Ehrlich holds, as being due to the 
presence of degenerated toxins in the crude bouillon from 
diphtheria or tetanus cultures While not denying the 
existence of ijuch degenerated toxins in the bouillon 
cultures, they maintain that the phenomenon is due to the 
fact that toxin possesses only a weak afilniCy for its corre- 
sponding antitoxin It thus results that dissociation 
phenomena occur between the toxin, antitoxin, and the 
toxin-nntitoxin molecules In support of this view new 
eyldenie was submitted from investigations carried out upon 
r(Cin and anti-ncin, snake venom and antivenene, and 
saponin and its anti-body, cholcsterui 

Further contributions to the study of snake venoms were 
communicated by Dr C J Martin and Dr Noguchi 

Dr Wright described the experiments which led to his 
discovery of the bodies which he terms opsinines 'Ihese 
bodies have the property of enabling phagocytes to attack 
bacteria They are present in the blood serum, but not in 
the phagocytes themselves, and they can, like anti-bodies, 
be transferred to foreign phagocytes, upon which they then 
confer a like bacteriolytic power 

At a later period of the meeting Dr Wright gave a most 
lucid demonstration of the numerous brilliant modifications 
and new methods which he has introduced, and which have 
simplified and much increased the accuracy of all kinds of 
'^lood investigation and research into the mechanism of 
bacteriolysis 

A discussion was also held upon the rdle of the 
lymphocyte This was opened by Dr Lovell Gulland and 
Prof Muir, and many valuable communications were con- 
tributed^, notably a paper by Dr Beattie, of Edinburgh, in 
which he concluded m favour of the endothelial origin of 
man^ of the mononuclear cells in infiammatlon The dis- 
cussion revealed the fact that a considerably greater 
uniformity of opinion as to the origin of the various kinds 
of kucocytes is coming into existence among pathologists 

TJe subject of the third discussion was the chemical 
pathology of gout This was opened with a most able paper 
from Prof, von Noorden, and in the course of the discussion 
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Or. Waiker Hall ^ave a demonstration of his simple- 
apparatus For the rapid determination of the urinary purlns 
In the section of tropical diseases Colonel Bruce opened 
the discussion on trypanosomiasis with a suggestive paper, la 
the courbe of which he stated that trypanosoma! fever is 
in all probability the first stage of sleeping sickness, and 
that the Gfojnna palpaUs is the medium of transmission 
A discussion was also held on the significance of the 
I eishman-Donovan bodies This was introduced by Major 
Leishman, who pointed out the occurrence of these 
bodies in kala-azar, and maintained that thev probably re- 
present a stage in the life-history of a flagellate organism 
ilosely resembling a trypanosome Dr G C Low 
exhibited sections of the spleen from a cose of kala-azar,. 
showing these bodies in Jifu He also exhibited a number 
of specimens showing the perivascular infiltration in the 
brain and cord in sleeping sickness 

Very instructive exhibits illustrating the conditions in 
ankylostomiasis and bilharzia infection were shown by Dr 
Armand RulTer and by Dr Sandwith , and Dr Nabarro 
showed specimens of trypanosoma from Uganda 

In the section of State medicine the president. Dr J S. 
Haldane, opened a discussion on standards of ventilation, 
discussing the effect upon the human system of poisonous 
giises and dust The dust nuisances he considered could be 
better prevented by special meHsures, such as water spravs, 
than by a general increase of the ventilation Subsequently 
he dealt with the effects of breathing air contaminated with 
an excess of carbonic acid gas, or containing a deficiency 
of oxygen or an increase of organic matter The real 
pathological effects of such conditions, he held, were slight 
The discussion was continued by Dr Jones, Dr Oliver, Dr. 
Hay, and others 

Dr Newman opened a discussion on the control of the 
milk supply Having reviewed Che dangers to the nation 
which spring from the present inadequate and contaminated 
milk supply, he urged that the initiative for reform mu6t 
come in the first place from the consumer So far an 
legislation is concerned, he thought that all that could be* 
expected was a systematic and universal enforcement of 
the Dairies Order, Dr Henri de Rothschild agreed with Dr 
Newman that the demand for reform must come from the 
consumer The chief difficulty appeared to him to he in the 
fact that the consumer wanted good milk at a price for 
which only bad milk could be purchased 


GEOLOGICAL NOTES 

" 'T'HE Stone Reefs of Brazil, their Geological and Geo- 
graphical Relations, with a Chapter on the Coral 
Reefs," js the title of a memoir by Mr J C Branner (BulL 
Mus Comp Zool Harvard Coll , \ol xliv , geological 
series, vol vii ) These stone reefs form striking features 
along the Brazilian coast from near Cearfi to Porto Seguro , 
they are formed of sandstone, in places almost a quartzite,, 
and stand flush with the water at high tide, while at 
low tide they are left exposed like Jong, low, flat-topped 
walls The ports and towns behind these reefs owe thrir 
existence to them, as they form natural breakwaters, usu^ly 
standing across the mouths of streams and estuaries 

In origin they are due to the solidification of beach sands- 
Coral reefs are now growing over and upon the stone reefs 
in some places, while at other places there are stone reefs 
overlying dead coral reefs 

Evidences of great depression and subsequent elevation 
occurred in late geologic times, and the sandstone reefs 
were formed when the land had finally risen The author 
points out that In a region of concentrated rauifall and 
long droughts the river mouths had become temporarily 
closed, and the abundant aquatic 'and other life in the 
lagoons thus formed contributed to the organic acids of 
the waters These waters, upon penetrating the dam of 
beach sand, first dissolved the carbonate of lime in it, and 
re-deposited this as cement when in contact with the dense 
sea-water on the ocean side In this manner some portions 
of the beaches have been hardened, while others have re- 
mained incoherent 

article on the modes of occurrence of intnisivo 
i^ks, Mr J, G- Goodchiid discusses the question whether 
ttiey displace or replace the yocks which they Invade (Proo. 
Roy. Sol. Edin., xxv;, No. 3). He eftes and fl^ufrea 
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numerouv examples whicli support his views that in the 
main the process has been one of replacement^ the intrusive 
rock eating its way into sedimentary rock which remains 
undisturbed above and below, and shows no sign of having 
increased the thickness of the strata In certain cases 
where there is evidence of some displacement or mechanical 
rupture in the rocks affected by igneous intrusions, he finds 
ihat the extent of the displacement is, as a rule, by no 
means commensurate with the volume of the rock intruded 
The subject was dealt with many years ago in an article 
on the Whin Sill by Mr C T Clough, and that author, in 
referring to the fact that the dolente maintained a uniform 
composition, although it replaced beds of diverse mineral 
constitution, pointed out that these difficulties disappeared 
when we regarded the molten rock as having a general 
circulation in its mass which would lead to a uniformity 
In its composition Other observers, mentioned by Mr 
Goodchlld, have dealt with this interesting subject, but it 
has not before been so forcibly presented by an array of 
facts to which the author has himself largely contributed 
Figures of some notable cnnoids are given in the 
quarterly Issue of the Smithsontan Miscellaneous Collections 
(vol xlv , June 15) These illustrate some notes made by 
Mr Charles Schuchert, assistant curator of stratigraphic 
palaeontology in the National Museum at Washington, who 
spent four months in Europe studying fossil faunas and 
their stratigraphic sequence in the field and in museums 
He returned with “ sixteen boxes of European fossils,” 
which, as observed, will form *' a good nucleus for com- 
parative studies with the American faunas ” 

Prof R S Tarr has directed attention to a 
senes of artesian well borings which have been earned 
through the lacustrine delta deposits on which the mam 
portion of the City of Ithaca, New York, is built The 
superficial strata comprise clays 40 to 60 feet thick, beneath 
which are sands and gravels ao to 70 feet, then glacial 
lake clays about 100 feet, and at base (relating on the bed- 
rock) a morainic series of till, sand and gravel, 80 feet or 
more in thickness The greatest thickness of drift was 
34a feet Artesian water was met with in both scries of 
gravels— that in the upper senes being derived from the 
alluvial fans opposite the mouths of the streams that descend 
to the Ithaca delta The water found in the deeper sands 
and gravels is believed to be derived from the moraine which 
occupies the Cayuga Valley, distant more than eleven miles 
from the sites of the wells, and at a sufficient elevation 
to account for a yield under pressure at one well of 300,000 
gallons of water a day 

In an article on the hanging valleys in (he Finger Lake 
* region of central New York (i4mer Geol , May), Prof 
R 5 Farr gives reasons for his conviction that the glacial 
erosion theory cannot be accepted as proved in reference 
to that area The land having attained a condition bf 
topographic maturity, represented by the hanging valleys 
and by the gentle slopes 01 the mam walls above the 600- foot 
Lontour, was subjected to rejuvenation Ihe effects of the 
elevation were to increase the amount of stream erosion 
along the mam valleys, and although a moderate amount of 

? flaclal erosion h allowed, it is not regarded as the main 
actor in the production of the features 
The 1902-3 eruptions of Mont Pel 6 e, Martinique, and the 
Soufrifere, St Vincent, form the subject of a report by Mr 
El O Hovey {Comptes rendus ix Congris geol mternat 
de Vienne^ 1903)> This report 19 based on data obtained 
for the American Museum of Natural History, and gives 
almost exclusively the result of the personal observations 
of the author These have been given from time to time 
in NaTurb, especially with reference to the great ” spine ” 
which appeared on Mont Pel 4 e, The history of the 
volcanoes has in the present publication been brought down 
to the date of printing. February 1, 1^04 
To the Proceediiigs of the Geologists’ Association (vol. 
xvitK part vli ), Miss Ethel G Skeat contributes an article 
ooiihe JqrRssIc rocks of east Greenland, wherein th^ occur- 
rence of Rhtetic^^tas and Lower ^itddIe and Upper Oolitic 
fosalls le' nbted- Tin Andlng of such definite Upper Oolitic 
forms AstufU 5 ecin 0 niii and Attcella Palfoji is of much 
interest. Mr. Shsirbom has prepared a useful index 

to tfie four' pkper*" om ' ^neb ^of the white chalk of the 
fisqtliek ^ coant^^ Dr A. W. Rtuve and hlmseUi add 
thip ib^bt^edlil the mve iiClfinlUbjQed PraceadlMgr. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

O\t 0 Ro — Mr J Henderson Smith, Balliol College, has 
been elected first Philip Walker student for three years The 
studentship was only founded during the past year, and is 
for the furtherance of original research in pathology 

The long vacation course of lectures which has been 
arranged by the Oxford School of Geography was opened 
on luesday last by Mr H J Mackinder, the reader in 
geography, who delivered an address During the present 
week lectures are to be given by Mr Mackinder on ” Lead- 
ing Ideas of European Geography," by Mr J L Myres 
on " ihe Phvsicdl Conditions of Greek Civilisation," and 
by the Rev E C SpiLcr on " The Structure of the Oxford 
Region " Next week the lecturers will be Mr C R 
Beazley, who will take as his subject " Ihe Advance of 
Geography — Land '1 ravel, Ocranic Exploration and Scien- 
tific. Geography," and Prof W W Watts, F R S , who will 
speak on " Charnwood horest as a Study in the Origin of 
Landscapes ” 

Miss M Stokfs, Ph D , has been appointed to a 
demonstratorship in botany at the University of Manchester 
Dr G Sentuh has been appointed lecturer in chemistry 
at the St Mary’s Hospital Medical School, Paddington 

The University of London will be represented at the Inter- 
national Congress of Medicine, to be held at Lisbon in 
April, 1906, by Sir Thomas Barlow, K C V O , M D , and 
Dr A D Waller. F R S 

A RESEARCH studentship of lool a year for two years is 
offered by the London School of Economics and Political 
Science The examination will be held on October 11 
and 12 Full particulars may be obtained on application to 
the director of the school, Clare Market, London, W C 
We have received a copy of the Johns Hopkins University 
Circular for July, which contains the programme of the 
courses of study for 1904-5, Next session's work will ba 
the twenty-ninth year of instruction at this university in 
Balnmore, and the provision made for every class of student 
Is remarkably complete ' 

Pkoi- W E Dalby has been appointed professor of civil 
and mcchaniLal engineering at the Central Technical 
College, South Kensington, in the place of Prof W C. 
Unwin, F R S , resigned Prof Dalby has hitherto occupied 
the chair of mechanical engineering and applied mathematics 
at the City and Guilds Technical College, Finsbury Appli- 
cations for the filling of the latter post are invited 

The Senate of the University of London has accepted the 
offer made by the Goldsmiths' Company to provide an 
additional sum of 5000! in connection with the recent gift 
to the university of the Goldsmiths' Institute at New Cross 
Ihis further donation of the Goldsniilhs’ Company will 
enable the university to carry on during 1904-5 at the New 
Cross Institute the classes of a polytechnic character which 
have proved very popular and useful in previous sessions 
ihe classes to be held next winter will be arranged by the 
Senate in consultation with (ho London County Council 

The Senate of the University of Lundon has decided that 
in future internal and external candidates for the Bachelor 
of Science honours degree in botany, chemistry, physics, 
physiology and zoology must produce note-books of Iheir 
laboratory work, which may include a r«Lord of any re- 
search work in which they have participated The entries 
in such note-books must be duly certified by the teacher if ^ 
any, and will be taken into account in estiq'iating the qualifi- 
cations of candidates, provided only that the research work 
be not allowed to take the place of such sound general 
knowledge as should be required from an honours candidate 
The Senate of the University of London and the council 
of University College have now agreed on the text of the 
Bill for the Incorporation of the college in the university. 
The sum required before the formal transfer can actually 
be effected has not yet been received in full, about 18,0001. 
being still required, but steps are to tte tak^n to deposit Iho 
Bill with the view of its introduction next session The 
Drapers' Company has announced that, being satisfied with 
the conditions under which the incorporation is to be 
effected, it is prepared to pay off the debt on the college 
larid and buildings M the extent of 30,000! , on condition 
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that both unlverBity and college continue to lue thdir bail 
endeavours to raise the balance oC^the sum required* 

The formation of a separate day departmant at the 
Northampton Institute, Clerkenwell, dealing with tadmlcal 
optics hat already been referred to in these columna We 
have now received full particulars as to the course* of work 
arranged for the coming session Ihe chief object of the 
Instruction provided will be so to train the students that 
they will be in a position on leaving the institute to deal 
with the numerous problems which all Who aspire to take 
the higher positions In the optical trades must be prepared 
to solve Ine full course as at present contemplated extends 
over two years, and consists of lectures, laboratory and 
drawing-office work, and workshop practice To meet the 
case of those who cannot devote their whole time to the 
training, and are already engaged in &omc optical trade, 
partial courses requiring attendance on two mornings per 
week only, but extending over three years, will be given, 
covering generally the work of the first year of the complete 
course, but omitting those portions with which such students 
will be familiar Practical optical design will be a special 
feature of the advanced classes 

In hill report under part 11 of the Education Act, 190a, 
upon the provision and promotion of higher education in 
Worcestershire, Dr Rawson, the director of education, 
directs attention to the fact that there is not in the county 
for the education of which he is responsible a single 
technical institution which has any day work for student* 
over sixteen years of age Because of the impossibility of 
utilising existing institutions for day technical instruction, 
^ which shquld be their chief use, they are to be turned to 
account as secondary schools After explaining that to 
rejoice because a technical institute is available for a 
aecondary school is really to be glad that an expensive build- 
ing cannot do the work for whlih it was built and equipped, 
Dr Rawson goes on to show that there is another con- 
'^tributlng cause to the lack of technical and higher education 
It cannot be denied, he says, that employers of labour are 
iVtthin their rights in taking their “ hands " at the age 
which suits the employer best ; clearly, however, the reten- 
tion of the young workman by the employer all day prevents 
niost completely any day work at the technical school from 
bclfig possible for such employee It would be an unmixed 
, ^es«ng for the country, and an unqualified boon to master 
and man, If day technical instruction could be vouchsafed 
to the best of the young workmen in the employ of each 
firm Many employers in England are now carrying out 
In their own works these innovations Reports like this one 
of Dr Rawson, giviUg as they do n bird's-eye view of the 
existing provisions for education of every grade in each 
fMN't of the country, are most valuable, and will serve to 
make clear what deficiencies must at once be made good 
The regulations for evening schools, technical institutions, 
and schools of art and art classes have now been published 
bv^the Board of Education The regulations make pro- 
vision for the promotion of higher technical education of 
^ait] table organisation and equipment We are glad to notice 

that the board recogiiisas the great advantage accruing 
from the concentration of Interest which is possible only 
when the student can make stu^ his single aim and devote 
his whole ^iMe to education. The board regards it as of 
special importance that, by the development of day teach- 
hig in technical institutions, there should be no lock of 
facilities for the instruction of those who, by private means 
or with the assurance of bursaries given by local ulucation 
authorities, are able either to prolong their studies beyond 
the usual school age, or to return to study after a period 
of apprenticeship or of wage-earning experience The value 
of evening classes at thf present stage of d^eldpment of 
English education is, however, not lost sMt of, and regular 
^tldns are laid down i|iteMe4 to ensure that local education 
f^thoHIlu shall mak^ the jifstructioii in such dastoll suit- 
fqp the special need* oj a ghrOn neighbourhood The 
j of correlating the taunponent parts of a student’s 
Iftstrqplm with a view to lAcRase thek' educational Value 
and a«Iky:Js U] ^ " ■ 

amltted^ 
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At the aimuaf didrWutldit of sdkilarsMns and at 
the Rbyal Indian Eik^neering College, OooMs ffm« bn 
July ay, filr William White, Msldent of the ifistitiitlDll bf 
Civil Engineers, daUrdred an address Referrlnaf fo the 
recent decision to desk the college, he ,Sdid thbv had HOw 
to accept the decision and to express the hope that the gbDd 
work of Coopers Hill would continue to bear fruit It Is 
to be hoped that the features of the colled^, which have been 
pioved to be good, will be m some way or other perpetuated, 
and that the connection of British engineering institutloiis 
With India and its great public works will in the future 
be quite aS close as in the past He believed that (hS 
and skill of engineers in the Indian Empire had been cme 
of the greatest forces for consolidating the advance of 
British dominion, for improving the condition of the people, 
and for developing Hie resources 0 / that great continent, 
After contrasting the condition of India at the present time 
with Its state at the time of the Mutiny, Sir William said 
that the radical change which has taken place was largely 
owing to the triumphs of the engineer We are only yet 
on the fringe of discovery in the matter of the resources 
of India Its mines. Its forests, and its other resources 
^re waiting for the work of the engineer for proper develop- 
ment On those in authority in this country wno have the 
conduct of Indian affairs must depend how that development 
shall progress, and what shall b« the future of the Indian 
Empire as affected by engineering and British financial 
enterprise There must be huge demands for skilled 
engineers in India, and now that Coopers Hill will cease 
to be the chief source of supply of engineers for India, we 
must be sure that some other source or as fully trained and 
competent men will be provided to ensure that the resources 
of India do not want for development 
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NAfURAL HISTORV OF THE MALDIVES 
AND LACCADIVES 

The FAuna and Geography of the Maldtve and 
Laccadive Archipelagoes Edited by J S Gardiner. 
Vol I , parts h. to^iv p vol ii , parts i to in (Cam- 
brid^ C J Clay and Sons, 1902-4 ) 

A S the ^neral scope and character of this important 
work were referred to at some leng^tb m a notice 
af the first part which appeared m Nmurf for April 3, 
1902 (vol ixv. p 514), It will suffice on the present 
occasion to confine attention to some of the more 
ifenerally interesting of the numerous memoirs con- 
tained in the parts now' before us By g'encrally 
interesting, we mean reports which deal more 
especially with questions coninH Led with morphology, 
development, the limitations of species, reef-formation, 
&.C , rather than those devoted to systematic zoology, 
and it is on these grounds that we pass over papers 
like those by Messrs Borradaile and Lanthester on 
Crustaceans, and the one by Mr E Smith on 
(important as they are from their special point of 
view) in favour of some of those of the former type 
Especial inteiest concentrates, of course, on the 
chapters (vol 1 , parts n and iv ) devoted by the editor 
to the origin and mode of formation of the two archi. 
pelagoes under survey In the chapters included in 
part 11 , Mr Gardiner, when stating his general views 
on this part of the subject, definitely and iinhesitatinglv 
rejects the theory that the two archipelagoes can have 
formed Ijy the subsidence of a large central 


been 

Inland, the topography of the central deep plateau 
being, in his opinion, unfavourable to such a view' 
On the contrary, he mainUins the former existence 
of continuous land over the area, which was planed 
down by the action of currents to an almost flat plateau 
■It a d^pth of about 160 fathoms, and that on this 
plateau the different banks originated independently 
b> the alow growth of deep-sea corals, assisted in sonic 
''mall degree by nullipores, &c , but completed b\ the 
subsequent growth of a superficial reef formed bv true 
«>rals and nullipores, aided by a general outward 
extension of the growing reef by current-borne detritus 
When the superficial reef approached the surface p it is 
considered probabfe that some land was formed by 
Plevation, or by n change m the level of the ocean 
Ftnallyp In the individual atolls the lagoon was formed 
partially by the more rapid growth of the organisms 
pn the edge^ of the 'bank, thereby building up an 
opqrcUn^ljjKt^ and partially by the subsequent erosion 
of the ansa The author{ adduces evidence to 

shoiv thatfdltrtain Mbds of 'coral will grow freely^ 
at depths of’ 
and >je 
and 
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Passidg on to the pufely zoological reports, we may 
nofice that in dealing with the Chstognatha (Sagitta 
and Its allies), Mr Doncaster comments on the un- 
stable character of the species in this group, several 
of which seem to graduate into others. Most re- 
markable is the fact that such species do not appear 
to be separated either geographically or in habit, closely 
allied forms living in the same locality under similar 
conditions, Consequently, it is difficult to believe that 
thev can have been differentiated by natural selection 
In hii^ notice of the echinoderms, Prof F J- Bell 
corroborates previous observations as to the loss of 
the upper surface of the disc m many feather-stars 
(ophiunds), and further points out that if gonads are 
set free by the loss of this disc, and a new disc and 
nevs ' onads aie subsequently formed, the question of 
germ-plasm may be regarded as answ'cred 

Another group which has yielded results of special 
interest is that of the alcyonanan polyps, the collec- 
tion made by Mr Gardiner’s expedition serving to 
show, according to Prof, Hickson, the untruist worthy 
character of species formed on the evidence of single 
specimens The large series of examples now for the 
first time available demonstrates the variation 111 form, 
colour, and other features of what appears to be one 
and the same specific type when collected over a large 
area If, for instance, a specimen of organ-pipe coral 
(Tubipora) were collected in Celebes and a seiond in 
the M,ildives, there is little doubt that they would be 
regarded as representing two distinct species, but a 
walk at low tide along a Maldivc reef would reveal 
the existence of a number of intermediate types con- 
necting the two supposed species by imperceptible 
gradations These organisms, in fact, exhibit a 
number of “ facies,” which have not local limitation^ 

“If each fanes," observes Prof. Hickson, “repre- 
sents a species, then we have the remarkable phrlio- 
menon of a number of closely related species distributed 
over £1 wide area and competing in the struggle for 
existence, with approximately equal success, in many 
localities of this area If, on the other hand all the 
facies represent but one species, then we have a species 
capable of extraordinary variation in circumstances 
apparently identical/* 

Without recourse to cross-breeding, it is iiiipr>Ss»ble 
to demonsitrate which of the two propositions is true', * 
rind the only practical course is therefore to regard as 
species alt the unconnected types 

The species question is resumed in the chapters on 
iiiddreporiform corals (vol 11. part in ) where Mr. 
Gardiner remarks that he has found much [es< 
difficulty in finding the limitations of species among 
the Astreids than was experienced by Mr Bernard m 
the case of the perforate group, The puzzle will, he 
thinks, in both cases be solved by definitely ascertain- 
ing which variations arq discontinuous and which con- 
tinuou'* Here occasion ii taken to ndtice the favour- 
able ^ooditions presented by corafs for the study of vafftr 
l^ation, gvitng the fact that the larva have 
in their environ jnent. Unless th^e, be real dn 

Ivhe port of the *'10^1 enviromftfefM;!i;^ pt^uei|i2 'dis- 
continuous ^ Ih^ laigetes rte^ 

emigrants, it wiilS||^vn}us thht ‘the^SF^ciea 
remain approx 
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Another report demanding' special notice Is the one 
by Mr. R C. Punnett on the EnteropiieusCa, the 
collection brought together by Mr. Gardmei* being the 
moat extensive hitherto made in any one localityp This 
richness has enabled Mr. Punnett to attempt the study 
of the variation (that is to say, the development of 
local forms) displayed by certain members of the 
group, this having never been previously practicable. 
In addition to the description of new species of 
Ptychodera and Balanoglossus, the author takes the 
opportunity of describing a new generic type from 
Zanzibar, for which the name Willeyia bisulcaia is 
proposed, characterised by Its large size and the great 
length of the probosas and collar. After discussing 
many debatable structural features connected with 
these curious organisms, Mr. Punnett takes occasion 
to express his opinion of the importance of Willey’s 
theory as to the origin of gill-clefts, which he believes 
to obtain further support from the evidence of this 
group To recapitulate the author’s views in detail 
would occupy too much space, and it can only be 
mentioned that the gonads are suggested as being the 
prime factors m the segmentation of the Chordata, 
each gonad having ultimately acquired an independent 
aperture of escape from the body, which became sub- 
sequently used for respiration, and thus a gill-cleft 
If we pass over the accounts of the Chordata by 
Messrs. Cooper and Punnett, it is only from lack of 
that space necessary to do anything like justice to 
One of the most important biological and physio- 
graphical works of our time To conclude without 
expressing our opinion as to the busmess-like manner 
and thoroughness with which both the expedition 
Itself and the examination and description of the speci- 
mens and the codifying of the general results have 
been earned out (so far as they are yet published) 
would, however, be alike ungracious and unappreci- 
ative. R L. 


JOHN PARKINSON'S ** PARADISUS.^* 
Parodist in Sole Paradtsus terrestns. By John 
Parkinson Faithfully reprinted from the edition 
of i6ag Fp I + 612. (London Methuen and Co , 
1904 ) Price 2L 2S. net 

T his is a handsome reprint of a notable book, 
which, even in its original form, never made so 
brave a show as does this facsimile, with its fine type, 
excellent paper, rough edges, and grey paper boards. 
The page illustrations suffer somewhat in sharpness, 
owing to the process by which they have been repro- 
duced, in comparison with the cuts in the older editions, 
which were worked from the blocks themselves. It 
IS a genuine reprint; with the exception of a half-title 
and the title-page set out above, the old herbalist’s book 
IS left to tell Its own tale. We are glad to be spared 
the modern editor's introduction, which in this mstance 
would have been an infliction 
John Parkinson, Kihg^ Herbalist, was born In 1567, 
and with John Gerard octupiet a special position in 
our literature is one of our herbalists. Orard’s 
Herball " was based upon ^dotlnental wc/nk, and 
.very few cuts were due to Parkkiaon's bdoikt 
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Iwere hli own, woodcuts "ahd' tttt alike^ GerliM'e 
“ HerbaH was edited and much improved hf Thdnftae 
Johnson in 163), and was reprinted in 163d i 
son^s ** Faradlsus," which came out in 1629, vrhe(l the 
author had passed hie sixtieth birthday, was reprinted 
in 1656, six years after his death, practically unaltered. 
He regarded the " Paradisus " as constituting three 
parts of a comprehensive treatise on plants — thd garden 
of pleasant flowers, the kitchen garden, and the 
orchard Eleven years later, the fourth part, his 
’‘Theatrum,” appeared, devoted chiefly to medical 
plants, but in bulk much exceeding his previous 
publication. 

We have before us copies of all the issues; the 
original issue of 1629, with its thin, foxed paper and 
striking woodcuts, and its reprints Parenthetically it 
may be remarked that these blocks, measuring teo 
inches by six, do not appear to be built up, as box- 
wood blocks, but were cut along the gram, and con- 
sisted of pear-wood The actual blocks are not 
extent, but judging from woodcuts of the same 
century we are justified in assuming that Parkinson's 
illustrations were produced as we have said. The 
old authors were economical of their blocks , Dodoens, 
ClusiuB, and their contemporaries were apt to square 
off their plants to fit the block, or to twist the plant 
to come within the limits available. Here We find 
many specimens displayed on the same block, some- 
times ingeniously arranged in a give-and-take manner. 
No book gives a better idea of the gardens of the tifnei 
with their plans and plants, than the volume before 
us, the author starts with general principles of lay- 
ing out or ordering " his garden, and tlwn goes on 
to describe what should grow in it — hardy flowers 
nearly all, but the vanety of tulips, iris, narcissus, 
and similar plants strikes a modern reader. Many 
little touches of human personality shine through the 
accounts given , old colleagues and benefactors fay 
whom certain bulbs or seeds were introduced are 
mentioned, some of those named may be found in the 
works of other authors, and we greet them as Old 
friends ; some of them appear in connection with fhelr 
favourite flowers, as " John Tradescant his great Ros^ 
DaffodllL," or " Mr Wilmer^s great double Daffodill.'* 
It IS largely due to the revived love for hardy garden 
flowers, especially the narcissus, that Parkinson's book 
has of recent years become almost Impossible to get, 
the price having risen from shillings to nearly as many 
pounds within one generation. 

The second issue varied from the first by having a 
pnnted title-page in front of the engraved one^ and 
although it boasted of being " much Correefod and 
Enlarged," many of the printer's errors n'ot^ejii Ift the 
first were not corrected in the second editfon ; liie pages 
are not precisely the same, nor are the'tatite die 
end, and the only noticeable enlacgement ft the tetter- 
press title-page Just mentloned- 

The third issue is that now udder fisvidw, but ihe 
publishers seem to failed to 'jfidcvcie ,t^ puki tn-ttia 
title, which at length runs thus^-^ - ; 

in 

Otrdm of «U lorti of pMpi#, 
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Kitdwn fi^nl^n tA all masfner of harbei, rootea, and 
fruiMr for maate or aauae used wltfi usi and An 
Orchard Of all aorta of fruit-hearing Trees and 
shrubbes fit for qur Land together With the right 
orderinge, planting and preserving of them and their 
uses and virtues. Collected by John Parkinson, 
Apothecgfy of London, 1629 " It Will be observed that 
the first five words mean ** of Parkwn-Sun the Earthly 
Paradise,'* and this play upon his own name is missed 
jn the special title of the reprint 
It is uifpossible even to indicate the charm of this 
old book, a long notice would sUll be inadequate, 
while to those who love old garden flowers and these 
quaint notices of them, this reprint wiU afford a new 
delight. B D. J 


UODERf 4 ELECTRIC PRACTICE 

Modern Electric Practice Edited by Magnus 
Maclean. In six volumes Vol. 1 , pp viii + 270 
Vol 11 , pp vi + 297 Vol III , pp. vi+285 
(London The Gresham Publishing Co , 1904 ) 

Pnee 9s net per volume. 

T hese volumes have been published with the inten- 
tion of providing a comprehensive treatise on 
the subject of modern electrical engineering, a subject 
now so large and so diversified that it is beyond the 
power of one man, however expert, to deal with it in 
all its aspects The plan has therefore been adopted 
of inviting the collaboration of a number of authors, 
each writing of that section with which he is par- 
ilcularly conversant, and thus producing a sort of 
encyclopaedia of electrical engineering which might be 
compared with sudi books as Wattses Dictionary of 
Chemistry.*' It is difficult to form an estimate of the 
value of a book of this kind, which depends as much 
upon the skill and discretion which are shown In the 
selection and arrangement of the material as upon the 
merits possessed by the individual contributions. 

Regarded as a whole wc consider this compilation 
disappointing in the extreme A really standard work 
of reference on electrical engineering would be a very 
welcome addition to electrical literature, a book to 
which a man could turn for information about any 
matter which happened to crop up In the course of 
his work, certain of finding a thorough of the 

subject sufficient to give him the outlines of existing 
knowledge and to put him on the track of more de- 
tailed information if he required it. The volumes 
before ua unfortunately cannot claim any such position ; 
indeed, aa a work of general reference they aro almost 
useless^ A series of text-books by different writers on 
different subjects does not make a comprehensive 
treatise because these text-books are bound between 
the samte covers and '* not sold separately, " No serious 
effort seetns to have been made to coordinate the 
nfiaterial jproperly, and, in fact, almost toe only attempt 
at untferqdty whicfi con be discovered is in the (Lrection 
of print and paper. A single quotation from toe pre- 
face U Jn ittaif to support this contention ; 

the editor, eaya^ '^riaea of temperature are 
defines Fahrenheit and somatitoes 
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in degrees Centigrade ; dimensions of machines 
occasionally in feet and inches but more often in centi- 
metres ; magnetic flux density in lines per square inch 
in one article, and in lines per square centimetre in 
another." We can see no way In which to regard this 
paragraph other than as a confession of careless edit- 
ing, as we should have thought the very first thing 
toe editor would do would be to adopt a uniform system 
of units and notation throughout Other instances of 
more serious carelessness might be quoted, but we 
will content ourselves by giving one example. In the 
three volumes already published we have come across 
two tables giving the relative conductivities and 
temperature coefficients of various substances ; in one 
the values of the resistivities are given, in the 
other the relative conductivities A very cursory ex- 
amination shows that the two tables do not agree, 
and if they are compared more carefully we get results 
of which the following are specimens (the conductivity 
of iron being taken as the standard for comparing 
the two tables) — 

Relative conductivity of iron Table I 162 Table II. 162 
*1 i> copper „ 975 „ 90&9£ 

n M mercury ,, I 65 „ I 56 

»* •• platinuni ,, 19 o „ I3 4 

.1 II alumiDium,, 52 „ 55 

The agreement between the temperature coefficients 
is equally bad We have purposely only compared 
above the figures for elementary substances, as those* 
for alloys such as German silver, manganin, &c , 
which are In even worse disagreement, are valueless, 
in one table as the percentage composition is not 
given Comment on figures of this sort is needless 
Enough has probably been said to show that as a 
standard treatise on eleCMcal engineering the value 
of these volumes is little or nothing. This is the more 
to be regretted as they have been produced in a style 
which may be described as lavish, and several of the 
contributors are in the front ranks of the profession, 
able to write With an authority on their particular 
subjects which cannot be called in question It would 
not hava required very much more trouble and care 
to have converted the publication into a first-class 
addition to the electrical engineer's library instead of 
leaving it as a book only to be valued on accouni of 
the occasional articles of exceptional merit which it 
contains. Space would not permit Us to review these 
in detail here even were it profitable to do so. Suffice 
it to say that there are several contributions which* 
thoroughly deserve to be read, some because of the 
admirable way in which they treqt their subject- 
matter, and others because, in addition, they are 
practically the only existing English tex^-books on too 
subject, On the whole, however, we Ihink the level u 
not very high, especially if scientificr trtatment be. 
looked for, there is a general tendency for too much 
description, too much of an account of what toe 
practicnl engineer has made, and too little of the 
theoretical principles on which his practice is based. 
It ts evident* of course, that the book doea not ann at 
discus^^hg the theoretical lidff' of electricity and 
magnetisni, but even " modern practice " must he 
'studied, If k is to be properly stuped, with a certain 
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amount of theory as a basis, and a book which does 
not supply, In each branch, the necessary miniUnum 
hardly deserves to claim the title of a " comprehensive 
treatise " MAURtcB Solomon 


PIONEER IRRIGATION 
Ftoneet Irrigation for Farmers tn the Colonies By 
E O Mawaon, M Inst C.E With Chapters on 
Lig'ht Railways, by E R. Calthrop, M Inst C E 
Pp xvl + 260 (London Crosby Lockwood and 
Son, 1904 ) 

T he preface states that this book has been written 
with the object of supplying [vyneer farmers, in 
and countries, with information which may assist 
them in consorvinpr the precarious rainfall, and 
utilisinf^ It for the irng^ation of crops ”, also that 
only the most homely contrivances, such as can be 
constructed and worked without professional advice 
or skilled labour arc sugg-ested and that the object 
*' throughout the volume has been to demonstrate, in 
the simplest possible manner, how the available water- 
supply — whether surface-flow or underground— can be 
used for irrigating crops by means of works easily 
constructed at a small expenditure, without fear of 
danger in case of failure " The book, however, is 
not in reality confined within these prescribed limits, 
for it refers to earthen dams, with puddle trench, waste 
weir, and outlet valve tower, masonry dams of moderate 
height for forming reservoirs in gorges, a masonry 
aqueduct of several spans, and a barrage or weir across 
an apparently wide river, closed along the upper portion 
by a senes of automatic sluice*gatGs The works, 
indeed, shown in some of the woodcuts, and especially 
on plates \ to 8, 10, and ig, could not possibly be 
regarded as homely contrivances, capable of being 
easily earned out by pioneer farmers, without skilled 
labour, at a small cost, and without danger to the 
neighbourhood in the event of failure 
The chapters on the value of irrigation and sources 
of water-supply, underground waters, methods of 
irrigation, and the cultivation of irrigated crops, 
vegetables, and fruit trees, contain much information 
which would be very useful to persons engaged m the 
cultivakpD of and districts; but most of the works 
described m the chapters on dams and weirs, canals, 
sewage irrigation, and automatic' sluice-gates, would 
be wholly beyond the resources of pioneer farmers 
The storage of rainfall, the collection of the run-ofT of 
water in the rainy season by open tanks formed in 
deprbasions enclos^ by Low banks, and the drawing of 
underground waters from wells, are works which can 
be readily undertaken With great benefit by cultivators 
of arid lands; but the formation of large reservoirs 
by damming up valleys, and the raising Of the water 
level of rivers and the conveyance of the water con- 
siderable distances in Irrigation canals, constitute 
works which have to earned out by a company, the 
local authorities, or the (Javernment, for the irrigation 
of large tracts of land Sewage irrigatum, moreover, 
can only be mede use of in the neighbourhood of large 
communities, and is not available amongst the sparse 
t to puUtfon of a newly^ettled agricultural dlatrietf 
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\ In a chapter on automatle eiulGO«gaMS» .a 
jhinged gates or shutters is advoca^ few raising the 
water level of reservoirs and rivers, vfhiclt fcsM 
apparently been patented by one of the authors; but !t 
‘is not stated that the design has been put into oper- 
ation ; and such automatic contrivances, aa in the ease 
of the movable shutter weirs employed long ago for 
the canalisation of some rivers in France, are liable to 
be very irregular in their action The two concludhtg 
chapters furnish some interesting particulars about 
light railways, which are introduced with the view that 
the conveyance of the produce of irrigated landa to a 
market is second only in importance to the supply of 
water Such works, however, with the great 
advantages that they afford, have to be carried out in 
the midst of a thriving community, where both capital 
and revenue are available; and they are beyond the 
scope of pioneer farmers who are extending cultivation 
into new, unoccupied districts. A long appendix is 
given at the end of the volume, containing various 
memoranda, tables, and particulars about materials 
and tools, which may be of service m irrigation works 
and farming The book is, in fact, a short manual 
on irrigation works in general, with some account of 
the construction, suihible gauges, and rolling-stock of 
light railviays 


OUR BOOK SHELF. 

Lehrhuch der Stereochemie, By A. Werner. Pp. 
xvi + 474 (Jena ' Gustav Fischer, 1904.) Price 
10 marks 

This book had its origin m the courses of lectures 
on stereochemistry delivered during recent years by 
Prof Werner m the University of Zurich. Tlia 
systematic form of the lectures has been adhered to, 
but by the addition of numerous tables and many 
hundreds of references to original sources, the author 
has produced a comprehensive handbook which mumt 
prove of mat utility, not only to the general chemist 
who wishes to know something of the advances 
made in stereochemistry since the conception was 
first put forward, but also to the specialist whose 
work is directly concerned with the subject. Notwith^ 
standing the wealth of detail, the book is of moderate 
compass, and whilst compression in the theoretical 
portions IB occasionally carried to such an extent as 
to interfere somewhat with intelligibility, yet the book 
IS on the whole both readable and easily oomprp- 
hensible. The eminence of the author as an Investi- 
gator some of the most obscure fields of bteret^ 
chemical research is sufficient guarantee of Ills mas^ 
tery of both theory and material 
The work is composed of two chief poets, of 
which the first deals with stereoisomerisin, divided 
into subsections according to the elements involved 
The first subsection is naturally devoted to the 
stereoisomeric carbon compounds, and occupies about 
half of the whole book In it are treated, amongst 
other matters, the theory of the asymmetric carton 
atom, mirror-image isomerism, racemism the 

resolution of racemic compounds, detenninatibn of 
configpration in open chqins (more pa^CUlBily 
in the sugars and related sgbstances) end ip ctoed 
chains, the quantitative relafiona between 
and ^he nature of the asvmoietnc -§101111 

ds-trnns isofneriam in eycflcs roaipiH|ri4a, ana Jto 
gpoimtric. isomerism of , athplMe GOiB|iopiMi^' 
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siKictmttfttf tubMCticin deals with the itereolsomcric 
carboDHiUtmen eoaipounds, such as the oximes, and 
IS folHwed Dy a subsection on the substances that 
owe tbeh* stereoisomerism to the configuration of 
nitrogen atoms. The first part closes with an account 
of the optically active sulphur, selenium, and tin com- 
pounds, and of the geometric isomerism exhibited b^ 
the cobalt and platinum compounds with ammonia 
and the organic bases 

The second part of the work is concerned with 
stereocheoustry unaccompanied by stereoisomerisin, 
under which head are treated such matters as the 
stabilitv of carbocyclic and heteiocyclic chains, the 
stereochemical formuls of benzene, and the influence 
of space-arrangement on the speed or possibility of 
chemical reactions, e.g. estensation, formation of I 
amides from esters, formation of triphenylme thane ; 
dyes, reduction of nitro-groups Perhaps this part of 
the book will be found as useful as any, for it mar- 
shals under one point of view a great array of facts 
otherwise scatter^ and difficult of access 
Prof Werner's book should be in the possession of 
every organic chemist 

THb Fauna of British India, including Ceylon and 
Burma, Published under the authority of the 
Secretary of State for India in Council Edited by 
W. T Blanford, Rhynchota, vo1 u , part 11 
Heteroptera By W L. Distant Pp i-iv, xi- 
xvii, 343-503; figs. 168-319 (London. Taylor and 
Francis, 1904 ) Price lor. 

The first part of vol ii of this work was published 
in Decemberi 1903, and was noticed m Naturx for 
February 25, 1904, and we have not had long to wait 
for the second part, completing the volume, the pre- 
face of which bears date April, 1904. The total num- 
ber of speaes described in the second part is 51 1, 
bringing up the total number of species described In 
the first two volumes of the work to 1471, The second 
part of vol 11 completes the great family Reduviidas 
(subfamilies Acanthaspidinse to Nabidlns^ which is 
fam, 12 of Mr Distant’s arrangement The volume 
also includes the families Saldida, Ceratocombida, 
Cimlddse, and Capsids. This completes the land 
bugs, with the exception of the Anthoconds These, 
with the two last families of the Gymnocerata 
(Hebrids and Hydrometnda), which are aquatic or 
subaquatic, are left over to be included with the 
Cm^tocerata, all of which are aquatic, in the third 
volume, which will complete the work so far as the 
Heteroptera are concerned The Homoptcra will also 
be commenced in vol, lii. 

Other volumes of this series in preparation are to 
include certain families of Coleoptera (especially those 
of economic importance), the butterflies, and the land 
mollusca. 

Analytical Chemistry Vol ii., Quantitative Analysts 
By F. P, Treadwell, Ph D Translated from the 
second German edition by William T Hall, S B. 
(New York; Wiley and Sons; London Chapman 
and Hall, Ltd , 1904.) Price, 17^* not. 

It is a little curious that this volume, which ap- 
peared !n Carman in 1901, should have reached a 
secon^ edition before finding an American translator, 
as One might suppose that its many excelJences would 
have hastened the fete which has overtaken a number 
Of lOsA/ValueMe Gennxii treatises 
The hudKir 9t«t0S in the preface thsA tha^najority 
Of dm iHiraodf hO describes Have been sub^^ 

mntoft 10 xamful exmniiMtkm In his oOrn laborOMy, 
0 flMt dtavly evident fitm the minuti* wWdi ere 
ilep. This Is precisely what giVet 
a b reel value. There 
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IS an introductory chapter on general manipulation, 
details, and apparatus, Including the use of the Gooch 
crucible, that ingenious acMl time-saving combination 
of filter and crucible which is much too little known 
and used. 

The subsequent chapters deal with gravimetric and 
volumetric estimations of inorganic materials, in- 
cluding such methods as are specially applicable to 
certain minerals, ores, and metals, and there is a final 
chapter on gas analysis 

It should be added that the book is one for reference 
and is not a graduated course of instruction for 
students It is, m fact, an abbreviated Freseniui 
without the undesirable quality of superficial com- 
prehensiveness which characterises that exasperating 
classic J B C 

Arnold *5 Home and Abroad Readers Book i. 
Glimpses of the Homeland Pp 135 Book 11 
Glimpses of the Globe Pp Book 111 

England and Wales Pp 200 Book iv The 
British Dominions 232 Book v The 

World’s Great Powers — Present and Past Pp za8 
Book vi. The World’s Trade and Traders Pp. 
228 (London Edward Arnold, n.d ) Prices from 
lod to IS 6d 

Ihb aim of the anoiwmous author of these volumes 
appears to have been first of all to secure the interested 
attention of his young readers, and then incidentally 
to teach them a great deal about the physical features 
of the countries of the world and of the manners and 
customs of the peoples of the globe The readers are 
skilfully graded, well illustrated with maps and 
pictures, and excellently pnnted The books are likely 
to be popular in elementary schools 


LETTERS TO THE EDITOR, 

<‘The Editor does not hold himself reaponsihle for opiniom 
expressed by his correspondents Retiher can he undertake 
to return, or to correspond With the writers of, refected 
manuscTfpls wtrntlrj for ffiiv or amv olfier part of Natuhr 
Ro notice 11 lakro 'W fomninninttiottK 1 

Chemical Action Produced by Radium 

Various chemical investigations relating to the rhemicaJ 
action of radium bromide have been in progress in this 
laboratory during the past session, an account of which 
wiJI shortly be published 

But one of these investigations has yielded results so 
extraordinary that we think it well to direct atten* 
Lion to the results On the Rutherford-Soddy hypothesis 
of the disintegration of the radium atom, an cnprmoui 
amount of energy is evolved, and at least one simpler pro- 
duct IS formed, namely, helium, v^ich is slowly produced 
during the disintegration of the emanation, which Mr 
Soddy and one of the authors have shown tqbe a gas, follow- 
ing Boyle’s law, and with Dr Collie the spectrum has 
been investigated 

It has, of course, often suggested itiglf (hat such a change 
should be reveralbla ; that is, that by'^tpiparting a sufficient 
charge of energy to any atom, Ic snould be transformed 
Into different matter, probably by the building up of a 
more complex structure Now the only known source of 
energy in such a concentrated form Issthat which Is given 
off by radium and Its products during their dieintegratlon. 
The facb which we have to chronicle appear to point towards 
such a synthesis 

During experiments on the emanation, about 105 milli- 
graois.uf radium bromide, dissolved in water, were iKept 
In small gloss bulbs, connected to a pxmp. To protacT 
the bidbe agatost accident, each ^as surrounded S^i(li a 
small behker, one Of potash-glan ahd two of sodir^au* 
The ttmei was coloured browns ^e course of some aig 
mosif tbm lattaZ vijolot. On altering the epparahii these 
betdters were dlecOrdM 

They wera all found to be rddlo-nptlve on both fl^Bcdi,' 
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Jind, vhat IS most remarkWct lh« tadio -activity ivaj re- 
moved by washing with water. The solution contains an 
letnanation, for on bubbling air through It, and cooling the 
gas with liquid air, the issuing gaseous air is only feebly 
active i the main part of the activity was retained in the 
cooled bulb This substance can be earned Into an electro- 
•ecope by a current of air, and when the current passes, the 
electroscope is discharged , but the period of decay of the 
emanation is very short, and in that respect resembles the 
emanation from actinium 

The research is not sufficiently advanced to permit of a 
complete account of the other products, but it may be 
mentioned that from the solution which has lost all eman- 
ating power further active products are obtainable, some of 
which are precipitable along with mercurous chloride, some 
along with mercuric sulphide, some with (erne oxide, and 
some with barium sulphate The bc^viour is different, 
according as potash- or soda-glass is use! That this Is not 
a case of a b^y being thrown down by any precipitant has 
l>een abundantly proved , for example, precipitation along 
With mercurous chloride or sulphide failed to remove Me 
activity from one sample, while the precipitation of feme 
hydroxide in the solution completely threw down the radio- 
active material. There appear to be several radio-active 
'bodies present which can be separated by the ordinary 
processes of qualitative analysis 
These substances, it must be remembered, are the products 
of 3 and 7 rays In conjunction with the material on which 
ithev impinge A silver crucible, too, becomes radio-active 
on the exposed surface only when placed in the path of 3 rays 
It Is important to note that these changes are not due to 
■the material having been in contact with radium or any of 
its products , they are solely due to the 3 and possibly to the 
7 rays The order of the activity is the same as that of 
1 milligram of old uranium oxide, 13 , 0 , 

William Ramsav 
W. Ternbnt Cooks 
University College, London, July 30. 

Atomic Structure in the Light of Secondary Spectra 
In making some determinations of the capacity necessary 
just to produce secondary spectra, 1 have Found Chat this 
•critical capacity increases very rapidly with decreasing 
wave-lengtn The primary spectrum does not go over 
suddenly as the critical capacity is reached, but the red and 
yellow portions ^o over first, then finally, at a much greater 
capacity, the violet. Critical capacity as a function of 

a 

wave-length is well represented by the exponential 
.approaching a constant value in the infra-red and the value 
infinity In the ultra-violet, perhaps not farther out than 
aso^/i. 

Consider Che radiation from a nitrogen atom. When 
subjected to feeble electrical excitation its (primary) spec- 
trum le banded, each band being composed of numerous lines 
hot showing the Zeeman effect But when subjected to 
•excessive excitation, as it Is when a large condenser is con- 
nected in shunt with the conducting gas, its (secondary) 
epectrum consists of numerous heavy lines, showing the 
Zeeman effect, and expressible in Kayser-Runge senes 
Runge, having in mind the Zeeman effect, supposes that 
primary spectra are due to positive ions while negative 
^ectrons give secondary spectra, but It is hardly conceivable 
(that feeble excitation should all go to the positive 10ns 
while mofe intense excitation all goes to the negative. 

I would suggest that an atom composed of rotating rings 
K>f electrons according to recent theories might easily 
mahlbit Just such radiating properties as would give primary 
and secondary spectra, together with the variation of 
critical capacity with whve-Jength Suppose that there are 
as many 'rings as there are bands in the primary ipectcum 
With moderate excitation these rings would vibrate radially 

S tangentially as well mm p^pcndlcularly Co their planes, 
Itfaesd vibrations would give rise to the IJfiM comprising 
band. Such lines would iipt show the Zeaman effect, 
Eace^iva excitanon would blres^ Up the rings and aifow 
the elpctraiiB to move Independently. Radiation fran nicli 
free electfons would conttltufe Che eecondory ipeetnmi, and 

r ild show the full Zeeman effect^ lerger Hug* wpuM 
the flm io break up ; the infallest ctngs, perhaps, could 
Biot be Mtoken up at oh, hence critical capacity would vary' 

NO. 1S15, VOL. 70] 


With the wave-length and become infinite for moderiCdiy 
short waves Metallic atoms have ring syseems that are 
so easily broken up that It is impossTble to Obtain, thy 
primary spectrum from them at all, 

Washington, DC P. G. NtJTTiwo 

The Flowering of the Bamboo. 

Can your botanical readers give me any information about 
the flowering of the bamboo? Until recently 1 was not 
aware that it presented any extraordinary features, but 
about the middle of April the bamboo In this locality pro- 
duced flowers, to the great astonishment of everyone long 
resident here The peasants, and many of the more 
ignorant townspeople, regarded the event with much 
superstitious terror It Is supposed by them to portend a 
failure of the crops, and possibly even more serious disasters 
A small anti-tax rising, some distance away, appeared for 
a few days to be a serious matter, and as It was in progress 
during the time at which the bamboo flowers appears, many 
were inclined to exaggerate enormously the danger of the 
situation These superstitious terrors (closely resembling 
the fears formerly aroused in Europe on the appearance of 
a large comet) sufficiently show the rarity of the pheno- 
menon 

On making inquiry, 1 could only hear of one man (I did 
not myself meet him) who had ever seen the bamboo in 
flower before 

I am told that a species of bamboo in southern California 
flowers annually, the flower being at the top of the plant 
only In the species growing here the flowers were at all 
heights, arranged at Frequent intervals along almost every 
branch of the plants I obtained a photograph of a spray 
in flower, but unfortunately it is so small that the distinc- 
tion between leaves and inflorescences is very Imperfect 

A Tingle 

Imperial Provincial College, Chinanfu, Shantung, 

China, May 


As regards the point raised by your correspondent, I may 
say that the feeling of alarm aroused in the natives by the 
flowering of the bamboo seems to be widely sprehd in the 
East. 1 have myself heard of it when in India 

The fact is that the bamboo only flowers once and then 
dies, and as a rule the whole lot of plants, often covering 
large areas, bloom together 

The reason of this Is that the individuals of a species are 
commonly gregarious, and are all of the same age, having 
taken simultaneous possession of ground rendered vacant, 
perhaps, by a previous and similar depopulation. 

A somewhat analogous case is presented by soma of the 
Strobilanths of tropical Asia, Ihese plants live for about 
seven years, then all burst out into a glorious maai of 
blue flower, and then die away, leaving, it may be, hundreds 
of acres of ground destitute of the luxuriant vegetation it 
previously supported 

Dr O Stapf, in a most interesting article that appeared 
in the Gardener's Chronicle this year (Nos 907-910), gives 
an account of the introduction into Europe of two bainboos 
that have suffered a similar fate 

In 1847 seeds of Arundmana Falconeri (and another 
species) were received at Kew, and were thence dlstrttmtdd 
to various gardens, some finding their way to the Continent 
The plants flowered (and then died) In France in 1875, and 
in the following year all the English plants, gramig in 
different localities, shared the same fate 


J. B FarMBb. 

Claremont House, Wimbledon Common, August s 


The Orgunlaaiien of Zoologiaia 
MaV t be allowed to direct the attention of the readers of 
Natum to the fact that a meeting of soologists will be held 
■n the comparative anatomy lectura room at Cambridge on 
Wednesday, August iT* at 4 p m , to consider a ecnepic 
for organisation suggested by the oommlttee (hat was 
ti>pofnM in London on January 4 Tbo suggested sc&eme 
haa been printed and widely circulated, but as It may have 
failed to reach some of the sodoglsts of the omOitry, 1 Uiwa 
hean^voqucslad tp state that all who bre Inleree^Od 4 if 
and amdous to promote Its pregresa will be weleohliih/ - 

n. vw.rt. 
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BRITISH SCIENCE GUILD, 

A n organ wtion is being formed, under the name 
of the Wideh Science GuiJdi with the object of 
insistnw upoTr~the importance of applying scientific 
methods to 'every branch of the affairs of the nation 
A mertiorandum which describes briefly the objects, 
methods, and proposed organisation of the Guild is 
now being circulated, and is as follows — 

It hasH^een a frequent subject of comment that, 
although the contribution of this country to the pro- 
gress of science has been second to that of no other 
nation, the English people do not manifest that interest 
in, and belief ui the powers of science which is notice- 
able among the peoples of the Continent, or of America 
In spite of the efforts of many years, the scientific 
spint, essential to all true progress, is still too rare, 
and, indeed, is often sadly lacking in some of 
chose who arc responsible for the proper conduct 
of many of the nation's activities. It is with the 
view of attempting to remedy this evil, and to bring 
home to all classes the necessity of applying scientific 
treatment to affairs of all kinds, that the proposal is 
made to bring together those convinced of this 
necessity by founding " The British Science Guild ” 
The objects and organisation of the Guild, which 
will be entirely disconnected Irom party politics, are as 
follows : — 

Objects 

(j) To bring together as members of the Guild all 
those thiOLighout the Empire interested in science and 
scientific method, in order, by joint action, to convince 
the people, by means of publications and meetings, of 
the necessity of applying the methods of science to all 
branches of human endeavour, and thus to further the 
progress and increase the welfare of the Empire 
(2) To bring before the Government the scientific 
aspects of all matters affecting the national welfare 
(j) To promote and extend the application of scien- 
tific principles to industrial and general purposes 
(4) To promote scientific education by encouraging 
the support of universities and other institutions where 
the hounds of science are extended, or where new 
applications of science are devised. 


i 


Methods of Aiiaming these Oh]ects 

By publications 
By meetings 

By conferences and lectures. 

By deputations, 

Organisation 


Adtntsston of Members, 

All British subjects, both men and women, are 
eligible for membership of the Guild, it 15 expected, 
however, that its members will be recruited principally 
hxim the following , — 

The House of Lords 
The House of Commons. 

Colonial Legislatures 

Counter, District, Borough, and '^Parish Councils; 

Municipalilies; Educational Committees 
Scientific and Literary Societies and Organi- 
aations.^ 

Cotntnercial and Industrial Chambers and Organi- 
saiioos. 

, The Learned Professions, 

'Vifiversicies, College^ Educational Bq^es and 
t GradUdles of all British Utiiveraitias. ** 

' RopreSentativea of LaUuir. 

tlto^jirotootors of the Guild, held, by 
of ^the Omcers, at the ropms of the Royal , 
^ decide that the steps pre^ 

Ao. tsii, roL. Tip} 


limloary to the forma tion^ol the Guild should be takers 
by an organising committee, of which the following 
were apoointed members,' with power to add to their 
number — 

Lord Avbburv, F R.5. 

Prof W E Avrton, F R S 

Sir George Sydenham Clarke, K.C.M G , F R 5. 

Captain E W Creak, R N , C B , F R 5 

Mr Clive Cutiibbrtson 

Dr William Garnett 

Mr Sidney Lee 

Sir Norman Lockyer, K C B , F R.S, 

Lady Lockvek 
Mr. N. Maccoll 
Prop Raphael Mbldola, F R.S 
Sir Gilbert Parker, M P 

Prof J Perry, F R S ’ 

Sir William Ramsay, K C B , F R S 

Dr W N Shaw, FRS 

Prof S P XiiOMrsoN, FRS 

Dr Augustus Waller, FRS 

Sir Henry Trueman Wood 

The organising committee has elected Sir Norman^ 
I-ockycr president, Lord Avebury honorary treasurer,. 
Lady Lockyer honorary assistant treasurer, and Mr. 
C Cuthbertson honorary secretary 

It was resolved that life members of the Guild shall 
pay, on admission, two guineas, which includes a 
registration fee of 2s 6d , and that annual subscribers 
shall pay, on admission, 55 , and in each subsequent 
year 2s 6d. It was also resolved that donations may 
be accepted. 

The committee is now engaged in communicating 
with those corporate bodies and individuals whose* 
support and sympathy are desired 
A general committee will be appointed, which will 
subsequently select from among its members an 
executive committee for the mdiiagernent of Ihe affairs^ 
of the Guild The executive committee will meet from 
time to time as their chairman may direct, and will 
formulate such rules as experience may suggest for 
the approval of the general committee 
The general committee will probably take power lo 
appoint or approve local and special committees, which 
will act as branches of the Guild 

The following have already signified their general 
approval of the objects and proposed organisation of 
th“ Guild ‘ — 

The Right Hon Lord Alverbtone, G C M G 
.The Right Hon Lord Avebury, FRS 

? HOFj^ Ayrton, F,R S 
iR John Wolfe-Hahry, K C B , FRS 
t>H T Hlanford, F R 
Sir Jam^ Blyth, Bart 
‘Mr Brabrook, C.B 
Sir George Birdwood, K C I E, 

Sir John Brunnbr, Bart 
Sir Lauder Prunton, F R.S 
Major-General Sir Owen TudoR Durne, G C.I 
Sir Edward Busk, 

Mr R H Cairo 

Sir William Church, Bart , K C B 

Sir Gborob Sydenham Clarke, K C.M G , F R.S, 

The. Hon Sir John Cockburn, K C M G 
Ci+AiN Creak. R N., C.B , F.R.S 
Ma. "Clive Cuthbertson 
" Prof W.- E Dalpy. 

Dr FbrRibr, FRS 

Sir Michael Foster, M P , F.R.S 

Dr William Garnett 

5 JR Archibald Geixie, FRS. 

Sir Robert Giffen, K.C FiR,$. 

^ Hammorp-Chambbrs, K.C, 

Prof, Herdman, F.RS ' . 

Prior j. Larmor^ F R.S, 

Dr. Siitnrv Lee. 
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Su NdPUAN Locicrnp K.C P., P.R.$ 

Lady Lpdcvn. 

Dp LoCKvn 
Mp Maccoll 
Prof R Mpldola, F.R S. 

Sip a Noble, Bart , K,C B., F R 5 
Sir Gilhept Parker, M P. 

Prop. Perry, F.R S 

Sir William Ramsay, K C B , F R 5 

Thb Lord Rbav, G,C S 1 

Sip Wbmv&s Rbid. 

Sir William Richmond, K C B , R A. 

Mr E Robbrtbon, M P 
Sir Henry Robcob, F R $ 

Sir a Rucker, F.R S 
Oh W N Shaw, F R S 
Mr Alex Siemens 

Thb Lord Strathcona and Mount Roval 

Sir L, Alma Tadema, R A 

Prof Silvanus P, Thompson, F R S 

Dr a D. Wailkr, FRS 

Field Marshal Viscount Wolsblby, G C B 

Sir Henry Trueman Wood 


NEW REGULATIONS OF THE BOARD OF 
EDUCATION 

sjrstein of national education is complete which 
fads to recognise the essential importance of the 
work of the satisfactory secondary school Its import- 
ance, that IB, both as providing a means by which the 
exceptionally well endowed boys and girls of the 
elementary schools may continue their education under 
better conditions, and also as affording an adequate 
preparation for those pupils who later will become 
technical students and university undergraduates, or 
who will without further instruction enter upon the 
active duties of hfe_ The recent Education Act gave 
an official recognition to what has long been urged 
by those who understand our educational needs, that 
true education from beginning to end is an organic 
whole The duty has, in fact, been laid upon the 
Board of Education of supenn tending and promoting 
the supply by local education authorities of education 
other than elementary. The Board is now the final 
court of appeal in all matters pertaining to the adminis- 
tration of secondary education 
It is considerations such as these which lead us to 
regard the regulations ^ recently issued by the Board 
of Education for the government and administration 
of English secondary education as one of the moat 
important of the educational documents of recent 
years For, since the Board is in a position to reward 
by substantial grants a due adherence to the regula- 
tions here formulated, it is clear that the prinaples 
advocated officially will, whether they are right or 
wrong, exercise a profound InAueOoe upon the cum- 
culum and^ Ideals of the schools. 

Such being the case, it is gratifying to find that 
on the whole the regulations are framed on broad and 
liberal linesj though, As we shall have occasion to 
Indicate, there are dangers which it is imperative those 
fn authority should avoid, and indications that the 
claim of instruction in scientific method to a place in 
every stage of education may be disregarded it certain 
phrases in the regulations are followed toO literalJy 
ft will serve to give a clearer idea of the Influence 
the regulations are Ukely to exert If an attempt is 
jAiade flrst to review some of the definitions put forward 
in the official publication. A secondaxT a^ool is 
described as 

“ any Day or Boarding School which offers to each of Us 
Bcholars, up to and beyond thy age of sixtaeoj a general 

s-i—ch- A-i- - j-y 
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education, phTiical, mental and moral, fllvtft through a 
complete graded coarse of inatruction of wider scope and 
more advanced degree than that given in Elementary 
Schooli ’* 

Explaining what should be the charaeterlstiCB of 
a secondary school course of instruction, the prefatory 
memorandum to the regulations states that it ahould 
be genera], complete, and graded in its various 
branches. The explanation as to the precise meaning 
to be attached to the description ** general deserves 
— both because of its fairness and catholiaty — to be 
quoted in full : — 

** The instruction muit be genersl , 1 « must be such as 
gives a reasonable degree of exerLue and development to 
the whole of the facultieB, and does not confine this develop- 
ment to a particular channel, whether that of pure and 
applied Science, or literary and linguistic study, or of that 
kind of acquirement which is directed simply at Atting 
a boy or girl to enter business in a subordinate capacity 
with some previous knowledge of what he or she will be 
set to do A Secondary School should keep in view the 
development and exercise of all the faculties involved in 
all these different kinds of training, and will fail to give 
a sound general education to its scholars in so far as it 
bends them out, whether to further study or to the business 
of life, with one or ocher of these faculties neglected, or 
with one developed at the expense of the rest Specialisation 
in any of these directions should only begin after the 
general education has been earned to a point at which the 
habit of exercising all these faculties has been formed and 
a certain solid basis for life has been laid m acquaintance 
with the structure and laws of the physical world, in the 
accurate use of thought and language, and in practical 
ability to begin dealing with affnirs " 

Secondary education such as is outlined in this para- 
graph will meet with the approval of every man of 
science. Education conducted on scientific lines is 
that which gives a '* reasonable degree of exercise and 
development to the whole of the faculties If the 
Board takes care that in Interpreting its regulations 
in the schools the inspectors strive to secure this all- 
round, healthy mental development of English boys and 
girls, the hearty cooperation and sympathy of men of 
science may be depended upon For to ensure the 
exercise and development of all the faculties, a train- 
ing in experimental science is necessary, just as a 
course in literary and linguistic studies is essential 
As the quotation shows, the Board of Education iv 
aware that for a complete education many studies are 
required, each with its own object and special work 
It is important to bear in mind also that the main 
groups of studies cooperating for the complete educa- 
tion of the child are of equal Importance Just as the 
study of literature and language can promote the 
growth of and strengthen some faculties to which 
practical studies are unable to appeal, so a training in 
experimental acience is the best and only meaiu of 
ensuring the healthy unfolding of other aides of tho 
human brain The classical scholar ignorant of the 
laws and phenomena of nature is an uneducated man, 
just as is a man of science who has no knowledge of 
the literature of his own and Other countries, 

This view of true education is admirably set folth 
in the statement prepared by the president of the British 
Association, and revised by a committee including the 
deputy Vice-Chancellor of the University of Ouofd, 
the Vice-Chancellor of the University of Cambridge, 
and representatives of the modem English unlversljdA^j 
for presentation to the Prime Minister by the, recedt 
deputation which waited upon him with refqrehce to 
increased State aid for universitjr education. j ^ ' 
The men upon whom the nation must chiefly 
for aid under the complex oondltioas at the lAjkiM jwbl 
qmst pot be eqttraly untrained tn the study of cha, 

Sftd cauRM of the thhigB which ' siMrclipad Or dsUNt 
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forci^ jSrAidi' iMvff "ttt' iip utiUaed {n our dvily tife; their' 
trA^nw Uict education In hutnafiitlfla muar afso have been 
of thri Widfstt 

Such men cannot be produced either by a university 
which iferiectfl science or by a technical college which' 
neglects tne humanities 

" Hence the universities must be enabled to combine 
[hesc two sides of a complete education, and they must 
also be enabled to foster research along both lines, for 
research is the highest and most important instrument of 
education, as well as its most valuable result " 

And what is true of higher education ib true also 
of secondary education upon which it rests 

It is desirable thus to recapitulate these important 
truths in view of section viii of the memorandum 
This paragraph is likely to lead to misapprehension 
and to create doubts in the minds of some men of 
science as to how much of the declaration of faith 
quoted with approval above is to be regarded as more 
than the mere expression of a pious hope Section viii 
informs us that all tvoos of secondary schools fall into 
three main classes, and that m respect of the kind of 
education they offer they may be discriminated roughly 
as the literary, the scientihc, and the commercial types 
of school The boys from the literary, or first-grade 
bchool— the section goes on to explain — proceed to the 
university, the boys of the scientific, or second-grade 
school, arc educated to the age of eighteen or nineteen 
but do not proceed to the university, the boys of the 
Lommercial, or third-grade school, leave at sixteen 
years of age and go into business and commerce, Iram 
to become teachers, or proceed into technical and 
industrial pursuits The objects of these schools as 
set forth m this extraordinary paragraph mubt be placed 
before the reader ‘ — 

“ The first of these paying special regard to the dpvelop- 
rne/iE of the higher powers of thought and expression, and 
that d lacr I m mating appreciation of what is best in the 
thought and art the world, in other ages and countries 
as well as in our own, which forms the basis of all human 
culture, the second, to the training of the intellect towards 
understanding and applying the laws of the physical 
universe, and the third, to the equipment of the scholars 
for practical life in the commercial and industrial com- 
munity of which they arc members " 


After studying this section one is led to believe that 
It has crept in by mistake » it may safely be said to 
have been written by somebody other than the author 
of the definition of general secondary education given 
earlier. Here we detect the old pestilent heresy that 
culture IS the prerogative of the classical man alone, 
and that " a discriminating appreciation of what is 
best in the thought and art of the world " is forever 
impossible to boys from first- and second-grade schools 
If the secondary education m all types of school is to 
give *' a reasonable degree of exercise and development 
to the whole of the faculties,” why are not all boys and 
girls^whether they leave school at sixteen or eighteen 
—each in their degree Cultured? 

The future in life allotted in this section to the pro-, 
ducts 0f each grade of school is equally preposterous 
The paragraph makes it appear as if IftI the useful work 
of thd world la done by people who leave school at 
slxMtij khd as if all universl^ men spend their lives 
in indulfifJng their ** discriminating appreciation of 
what is pest in the thought and art of the world,” 

As readers of NATUgs at least know, the sorry figure 
tm country has cut .recently in the indiistrial oom- 
Ntlddfi of the nalftons, and In another direction in 
Spiftfa Africa, irprerieely because of the deposition in 
mes past; on the pare of those rCsponslblh for English 
'to rekard ” the training of the Intellect 
uidcntandlng and applyifig tlin laws of the. 
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part of every grade of education^ < It is surely time 
that It was recognised on all hands that '* practical 
life in the commercial and industrial commui^lty ” 
needs and deserves as good and careful afi education 
on the part of those who pursue it as any other sphere 
of human activil^ But, as we have said, this mal- 
adroit section vm is an incongruity so far as the 
regulations as a whole are concerned, and we trust 
the Inspectors may be instructed to ignore it 

To turn to the question of the grants to be awarded 
to secondary schools recognised as efifirient by the 
Board of Education As the sum is limited which 
Parliament at present places at the disposal of the 
Board for grants in aid of education other than 
elemcntiir>, the grants payable under the new regula- 
tions are to be made in respect of a four years’ course 
only The average age of the scholars in any class 
commencing the course must not be less than twelve 
years The earlier education leading up to this course, 
and the further education, if any, given beyond it, are 
to be regarded as forming together with it a single 
organic and progressive system Subject to certain 
conditions, a grant will be paid on account of each 
^holar attending the approved course in accordance 
with the new regulations on the following scale — m 
the first year of the toursc, 40s , in the second, fxis. , 
III the third, Sor , and in the fourth, loor 

The definition of rational secondary education occur- 
ring in the prefatory memorandum is not the only 
guide given to schoolmasters as to the subjects which 
must be taught to boys taking the grant-earning course 
between the ages of twelve and sixteen years In 
section IV of chapter 1 the subjects of the course are 
enumerated. We find , — 

The course should provide for instruction in the Knglmh 
language and literature, at least one language other than 
English, geography, history, mathematicb, scienie and 
drawing, with due provision for manual work and physical 
exercises, and, m a girls’ school, for housewifery Not 
less than 4^ hours per week must be allotted to English, 
geography, and history , not less than 3} hours to the 
language where only one is taken or less than 6 hours where 
two are taken , and not less than 7) hours to science and 
niaChematiCs, of which at least three must be for science 
The instruction in science must be both theoretical and 
practical Where two languages other than English are 
taken, and Latin is not one of them, the Hoard will require 
to be satisfied that the omission of Latin is for the 
advantage of the school ” 

Most practical schoolmasters, and men of science 
too if they are aci^uainted with the actual conditions 
of school work, will admit that we have outhned in 
these sections a rational curriculum which, in the 
hands of properly trained teachers, will lead to good 
results We are sorry, howevei^, to , find the distinc- 
tion made between theoretical and practical instruction 
m science ; it would be better to insist simply that the 
time allotted to science should bo devoted to experi- 
mental science , It is difficult to tinders Uind, also, why 
in enumerating, in section 11 , the subjects of the curri- 
culum for a course of work preparatory to that of the 
grant-earning years, no mention is made of science^ 
since modern practice has demopstrated that useful 
preliminary work in science may be begun In the lowest 
forms of a secondary school 

But however admirable the regulations drawn up 
for the government of a secondary school, and however 
logical^rtd complete the statement as to its curricuJum, 
the sMOCess of its work in educating its pupils depends 
finally Upon the masters to whom i» work is entrusted* 
If lUiese men b&ve themselvea received a broad educa- 
doin and have beeh trained for their duties along 
sctenfiftc lines, the boys srdoeeding from the sch^ 
will Itove it properly eouipp^to occupy the stactpn 
to which they will he tailed. The training of teacherp 
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for anv and every kind of sdiool ia, in fact, the most 
difficult and far-reaching of all the tasks which fall 
to ffie lot of educational administrators. A second 
publication of the Board of Education ' published last 
month assumes in consequence especial importance, 

' and will be consulted throughout the country with the 
^eatest Interest It is true its instructions and rules 
appiv at present only to the preparation for their career 
received by teachers destined to rule in elementary 
schools, but it is useful as indicating the subjects which 
in the opinion of the Board of Education should 
engage the attention of the prospective teacher More- 
over, the general principles which apply to the train- 
ing of teachers for elementary aclmls arc in a large 
measure applicable to the professiotSl training of their 
secondary school colleagues The new regulations 
for the training of teachers may surely then oe taken 
as indicating what, in the opinion of the Board of 
Education, mould be regarded as of vital importance 
In any scheme for the professional preparation of 
wery grade of teacher 

ft is consequently satisfactory to find that the place 
•of greatest prominence m the group of studies which 
Is to engage the attention of the budding schoolmaster 
is given to a training m scientific method* To quote 
4he regulations — 

" Much of the instruction which Is given in all subjects 
must necessarily be founded upon the statements and the 
experience of other persons ; but every education which de- 
serves to be called complete must Include some training 
of the student in those systematic methods of enquiry which 
are necessary for any assured advance in knowledge, and 
which are the most truly educative of all mental processes 

'‘If this scientific spirit Is to find its right expression 
in the teaching given In elementary schools it must be 
made to imbue the whole study of the intending teacher 
during his course in the Training College It must not 
be confined to any one branch of the curriculum It is true 
>Chat, partly as the result of tradition and partly from other 
reasons, the term ' scientific method ' has come to be 
associated more particularly with the study of natural 
phenomena. But as a matter of fact, scientific method is 
‘of equal importance, and is Indeed of ancient application, 
In the field of history, literature, language and philosophy , 
and wherever knowledge of these has made advance, it may 
be discerned that the essential processes of scientific enquiry 
rhave been employed " 

The specific references to the kind of instruction in 
saence which the Board intends to encourage are 
-deserving of even hjgher commendation, and if these 
wishes are carried into effect in the colleges in the 
xase of each and every student in training, it will not 
lie nianjf years before a distinct improvement will be 
noticed in the teaching given in elementary schools 
To refer to the regulations again : — 

" But In addition to all this, and parti culvly In view of 
the courses which have for many years existed in most 
•of the Training Colleges, a certain special regard must be 
Xivsn to this aspect of instruction am) training, in the ease 
of the Natural Science portions of the curriculum It Is 
In this branch of study that the student can in soma wajrs 
learn moat effectively to depend in some measure upon his 
own powers, and discover chat be need not take .every thing 
unverified and on tnist upon the statement of text books 
or lecturers. For by wisely planned and supervised libM*- 
atonr work the student may be brought Into Immediate 
touch with the farts of nature, and learn to find somp things 
out for hlmielf, and to form coodoiioni upon the rebulci 

hh own observations. For these reasons the student's 
work In science should be so arranged that hie ecperlnDents 
In the lobaratoiy will precede and le^ up tP suth geileral- 
laaltons la the formal lacturea as can safely ba eetabliihbd 
upon wbat the student has himsell obaefveit" 
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It seems toua that the Board of Education haf 4ios^h 
a generous appreciation of the value of seleniiific dtoifles 
both in the professional training of teachen and' in 
the work of the secondary school We arh promised 
exactly that for which men of science have fre^ently 
and consistently pleaded in these columns It only 
remains now to look for the loyal cooperation of school 
governors and headmasters, and the reproach as to 
the absurdly bookish nature of English Vacation will 
soon become merely a matter of history We 
earnestly hope that the inspectors and ocher interpreters 
of the regulations will be inspired by the same spirit 
which prompted the framer of most of the sections of 
the prefatory memoranda to these official publications 


PHYSICAL DETERIORATIONS 
T7LEVEN months ago the large percentage of re- 
^ jections for physical causes of recruits for the 
Army led to the appointment of this committee. The 
members were the clerk of the council, the inspector 
of physical training, and the principal assistant 
secretary to the Board of Education, Inspectors of re- 
formatory and mdustnal schools ana of marine 
recruiting, the assistant secretary of the Scotch 
Education Department, a representative of the General 
Registry Office, and a secretary. 

The committee was directed “ (i) to determine, 
with the aid of such counsel as the medical profession 
are able to give, the steps that should be taken to 
furnish the Government and the nation at Urge^ with 
periodical data for an accurate comparative estimate 
of the health and physique of the people; (2) to indicate 
generally the causes of such physical deterioration as 
does exist in certain classes; and (3) to point out the 
means by which it can be most effectually diminished " 

This committee, composed of members of high 
critical faculty, has been able to focus much of the 
knowledge of sanitary and social science of the past 
generation as presented to them by wisely selected 
witnesses, and has evidently produced an epoch-making 
report. 

A few items from this panorama of lives of women 
and children of the poorest classes may be quoted as 
SB moles of the thoroughness of this report 

While bad physique practically centres round feed- 
ing*! great care has been exercised in pr^msing the 
remedies for underfed children at school, and the report 
states — " Education is a great social need which 
individual citizens are, as a rule, not able to provide 
for their children on a sufficient scale, but food IBte 
clothing and lodging is a personal necessity, which In 
a well ordered society it is not inherently impossible 
for parents to provide, and the effort to supplemeilit 
their deficiencies and to correct the effects of thefjr 
neglect should aim in the first instance at the rastot^ 
ation of self-respect and enforcement of parental 
duty/' 

In the course of a full memorandum by the prindpal 
lady inspector of factories referring to em^tiyflidnt 
of mothers in factories and workshops, we read;— 
" It Is Impossible, however, not to m impresaed by 
the universal preference amongst the women for 
factory over domestic life. 1 was contlnuaHy being 
told how greatly they preferred their work in 
factory to the minding of chlldreOi and bow defpreabed 
and out of health they became it they were obttged 
to remain at home. Surprising as this apMr* it fleti, 
It becomes less so on consideration. At mbteeQ 
of sage dto majority of these wofneti wpuM MN! 
to work in a factory, tp hg^dle (heir okjii 
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to, nils'' ^ith 4k Jsrgs number of people with all the 
e&otmpnt^And go^lp of factory life. They would 
tbOa lA mbit cases grow up entirely Ignorant of every- 
thtog pcrtainltkg to domesticity. After marriage, 
th<fte{or^,r it is hardly probable that they would 
wilDngiy relinquish this life to undertake work of 
which they are in so large a measure ignorant, and 
which ia robbed of all that is to them pleasant and 
exciting Until as ^Is they have been taught to find 
a pleasure in domesdc life, and until there is a greater 
supply of healthy and suitable recreations and amuse- 
menU in the reach of all women, to counteract the 
prevailing squalor and gloom of these pottery towns, 
It IS useless to expect them to relinquish factory 
life •' 

Under the heading of alcohol, its devitalising effects 
are duly noted, and finally attention is directed to 
(heir steady decrease owing to wise legislation in 
Norway and Sweden " The reverse of the picture 
presented by France is complete, seeing that besides 
a diminution in crimes, suicides and deaths from 
alcoholism and syphilitic diseases, the percentage of 
conscripts refused has been steadily reduced, showing 
an elevation in the standard constitution of the people 
Thus in Sweden the consumption of spirits containing 
50 per cent of alcohol in 1830 was 46 litres, and in 
1890, 6 litres per head The percentage of rejection 
of conscripts in 1845 was 3446, and in 1S85, 1961.’' 

The evidence generally is of a cogent character, 
and has led to many recommendations For the common 
weal such as seem to be at present opportune These 
are summarised under no less than fifty-three head- 
ings, which fill ei^ht pages of the Blue-book. 

we may quote in full two recommendations which 
are made with emphasis 

The Committee are emphatic in recommending 
the creation of an Advisory Council, representing the 
Departments of State, within whbse province questions 
touching the ^physical welM^i^g of the people fall, 
with the addition of members DOfninated by the medical 
corporations and others, whbse duty it should be, not 
only to receive and apply the ih formation derived from 
the Anthropometric Survey aod the Register of Sick- 
ness, but also to advise the (^vemment on all legis- 
lative and odTninistrattve pbmts concerning pubhc 
health in respect of which State interference might be 
expedient; and to them might be remitted for consider- 
ation and report all the problems affecting public 
health* which the requirements of a complex social 
organisation are constantly bringing to the front. 
Such f Council, the composition of which might be 
modelM to some extent on Le ComtU ConsuUaitf 
d'hygUnt pubhque de France, would be, the Committee 
believe, or great assistance, especially to the Local 
wvemment Board, and would be calculated to supply 
the knowledge and stimulus which are necessary in 
order to give to the Public Health side of the Board's 
^ministration a prominence which the muItiplicUy of 
Its other functions may have tended to obscure, and to 
aUraoc to ha work chat measure of public Interest and ! 
mjpport which has perhaps been lacf^ing hitherto. '' 

V The Committee are emphatic in recommending 
that a systematised medicai inspection of children at 
echool should be imposed as a public duty on every 
achopl authority, and they agree with the Royal Com- 
on Physical. Training fSootland} that a con- 
tQbutfon lomras the cost should he made out of the 

assistance of teachers 
trained the vaiOous brandies of hygiene, 
CM ^qrafem oouM he so far baaed on thdr observations 
no large and expedtive medkel staff 
lemidM iliseesiaJ^ The JLnea 00 which the inspec- 
to condticted Me laid down in paragnphs 
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Many other recommendaliOM these make pro> 
Vision to inform the authorities; such are — register 
of owners of houses , local sanitary authority Co loport 
its action or inaction to Local Government Board, 
Local Government Board to inform all local authori^ 
ties what the law and the powers it confers are ad 
to insanitary and overcrowded house property; infant 
mortality rates to be published for particular areaijand^ 
for particular industries h ” 

Educational effort is recommended with regard to — 
alcoholism, rural opportunities at rural schools; food 
and cookery, cookery, hygiene, and domestic economy, 
infant feeding, training of mothers, health associ- 
ations 

Games, exercises, and physical education form the 
subject of several recommendations, 

Existing legal powers should be employed for . — the 
enforcement of a standard and drastic dealing with 
overcrowding in certain of the worst districts; smoke 
pollution , the remedying 0/ the dearth of country 
cottaires; the precautions to procure the purity of milk 
supply 

New powers, apparently, are called for in regard 
to — labour colonies and public nurseries, smoke 
pollution froin dwelling houses , medical inspection of 
lactones, coal mines, workshops, provision of a grate 
suitable for rooking in every dwelling let for the 
occupation of a family ; prohibiting the sale of tobacco 
to children below a certain age 

Upon several points the committee ask for further 
inquiry to be earned out — over-fatigue in women, 
sterilisation and refrigeration of milk , and some special 
subjects. 

In conclusion, ** the committee hope that the facts 
and opinions they have collected will have some effect in 
allaying the apprehensions of those who, as it appears 
on insufficient grounds, have made up their minds that 
progressive deterioration is to be found among the 
people generally. At any rate the committee believe 
that their labours will result in giving matter for 
reflection to those who realise the importance of 
evidence towards the determination of issues of such 
uncertainty and complexity, and that these persons, 
who they would fain hope are the larger portion of 
the thinking community, will await the necessary steps 
being taken to secure that body of well sift^ and 
accurate information, without which it is impossible 
to arrive at any conclusion of value as to the general 
problem 

It may be argued that there is here no immediate 
remedy, and that years must elapse before the lack of 
knowledge is supplied; but in regard to those evils 
the existence of which is admitted, the committee have 
recognised what can be done in the Interval, and are 
confldent that if their recommen4Bti6ns are adopted a 
considerable distance will have b^ traversed towards 
an amendment of the conditions they have described 

In the carrying out of their recommendations for 
the rectification of acknowledged evils, the committee 
do not rely upon any large measure of legislative assiati 
ance; the law may with advantage be altered and 
elaborated In certain respects, bu( die pathway to Im- 
provement lies in another direction Complacent 
optimism and administrative indifference must be 
attacked and overcome, and a larg^hearted sentiment 
of public interest take the place of timorous counsels 
and seotional prejudice " 

T^ie workmanship shown in tho elaboration of this 
report is stimulating. The noommendotlons bid foie 
to inaugurate great social omendthent They appeal 
ta the public os much as to out legislators, and afford 
to all a view of many fielda for doing one’s duty tu 
one’s neighbour, for encouraging good local govefn* 
ment, opd for rairing the standhrd of atlzeniinpw 
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F i5 not too qiuch to that the publication in 1890 
of ' The Native Tribes of Central Australia ^ 
marked an epoch in anthropolog^ical research A 
len^hy residence amongst savages, who still lived in 
their original isolation, uncontaminated by European 
influences, resulted in a remarkable study of a scientific 
'accuracy and completeness hitherto unknown. The 
atitfiora, both competent ethnologists, the one a dis- 
tinguished biologist, the other a proicntor of aborigines, 
were fortunate in their subject, which proved to be the 
most interesting section of that most mlpresting of 
all primitive peoples, the Australian race iVcuUantics 
of organisation and belief were revealed which threw 
new light on many old questions, and reversed many 
an old theory In the present work Messrs Spencer 
and Gil Jen supply a sequel to the earlier volume, com- 
pleting their study of the tribes of the ct litre by an 
account of those occupying the lountrv between the 
Macdonnell Ranges and the Gulf of Carpentaria The 


of an English committee. " Aa td thW of 

women,*' the authors state, *' we b^e bny 

of these central tribes met ivith any stiqh t* / > 

What looks like a capture to the casual o^nrer k' in 
reality on elopement, m w^hic^ the woman U ah kj^ing 
and abetting party " A good ipstance this of the 
necessity of trained and sympathetic inquiry, going far 
to indicate that many of the old and still accepted 
theories of primitive culture nia> be founded on the 
sands of ignorant and prejudiced mal-Qbse|^atl04, 

\ valuable feature of this, ns of the previous work, 
IS the way in which the daily life of the native is 
Visualised for the reader, rind 111 this connection there 
are two facts which receive especial emphasis Before 
initiation, which takes place about the age of fourteen, 
the boy i!» free; after this leremonv his life je regulated 
for him, and is sharply divided into two spheres, the 
ordinary daily round of food-getting and corfoborecs, 
and “what gradually beuimes of greater and greater 
importance to him, the portion of his life devoted to 
matters of a sacred or secjet nature. As he grows 


mam result is to show a fundamental agreement in I older he takes an miit nsing share in thest , until finally 
important characters between all the 
central tribes, and the authors repeat 
their previous contlusion that “ the 
central tribes which for long ages have 
been shielded by their geographical 
isolation from external influences, have 
retained the most primitive form of 
customs rind beliefs “ The mam 
features of the Arunta and Urabuiinri 
tribes are recapitulated, and we an thus 
enabled l« study comparative!} the 
whole series Several points lii the 
earlier work are cleared up, and some 
answer to objections is .given by ihi* 
way A'* before, the photographs are 
extol lent and numerous The iiexi 
volume possesses the same unique 
character and value which were con- 
spicuous in “The Native Tribes “ 

The new types of aborigines present 
a high average of physical development, 
but strike one as being less prepossesN- 
ing in aspect than the Arunta Then* 
are none of the faces which in the other 
book reminded one of English bishops 
and fellows of the Royal Society \\< 

□re struck by the great number of 
dialects, each of which has varieties, .i 
fact which must have rendered the task 
of the investigators very difficult, wen 
it not the case that every blackfellow 
IS, like Ennius^ the master of two langunges besides 
his own Ah before, the authors point out many 
fallacies In popular works. For instance, “ nothing 
could be further from the truth “ ftan the notion that 
“ the various tribes w'ere in a'^ state of constant 



Fio 1 —Ceremony of Alkirn-kiumn Arunin tribi. Throwinf the novice up Into the hU 


this side of his life occupies by far the greater part of 
his thoughts. The sacred ceremonies which ap^af 
very trivial matters to the white man, are most sendqs 
matters to him “ They are connected wMth the Great 
Ancestors of the Alcheringa, “ the dream-time, aria 
hostility " Again, “ there is no such thing as the he believes that hU spirit W’lU after death in Com- 
acquisition of fresh territory"; the blackfellow holds , munion with them. " U Is astonishing how IpJ'ge a 
not only that his country is his by inheritance, but ' part of a native's life is occupied with the performance 
that, it would be of no use to anyone else, nor would of tnesc^ cer'emonies, the enacting of which extewls 
any other people’s country be any use to him. " There* sometimes over the whole of two or three montp^ 
are ng chiefs or head-men , the old men constitute an during which time one or more will be permtn^ 
informal council, which punishes crime, chiefly “ bone- daily." In one tribe there is the unique case pi j 
giving " and the breaking of marriage-laws, organi<!es ceremony performed to promote the physical aod 
the ceremonies, and from time to time inaugurates mental development of the bo^s and girls. 
sound reforms Therf is no haranguing of^the meet- a naan will, In a sifitilur faahiuni induce fris bripe-^ 
Ing, which in its etiquettie and procedure is the replica fo grow, pr a father will assist the develiOp«»^ 
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prolvMe me With a eupprly €»{ emu ftesh and e^^s, and 
so on Tfght thi;pug|i all of the totems It is the 

du^'Of overy one to supply certain other okler people 
with' ’’fOodf and this they do cheerfully ana un- 
grudgingly. In this way and in accordance with the 
heads and conditions of the community, these savages 
have Idng ago settled the question of an old-age 
pension, or rather they have rendered any such thing 
quite unnecessary ” 

^ The remarkable mnrri age-systems of the Arunta 
and (Jrabunna are repeated with varying gradations 
right through the central tribes As to the *' group- 
marriage " of the Urabunna, the authors now state 
explicitly that the supernumernry husbands and wives 
arc called PiraiingarH, as amongst the Dien The 
present writer onte compared the facts with Mr 
nowitt's evidence as to the Dicri custom The authors 
repeat with insistence that individual marriage does 
not exist either in name or in practice amongst the 
Urabunna tribe ^gain, “ this state of affairs has 
nothing whatever to do with pulygomy any more than 
it has uith po^l.^ndrv,” a statement which I confess 



Ftd to irae grovo ■! KUnttso, ■ faw dap ^acr tha dtmth of b 

lifieoW BCHDO clue 10 itie Roppoiod murderer Warramungv tribe. The 
ere exemimiic the body 

1 do not understand They add that this group- 
marriage is not abnormal, because a gradation to 
individual marriage can be traced among the other 
ti'ibes; but what we suggest is that group-marriage 
IS abnormal for humanity as a whole. As to the con- 
nection of totemiam with the bisectional marriage- 
system, their conclusion for these tribes is important . — 
"the, two systems have become associated together in 
various ways in different tribes, but are perfectly 
distinct from one another in origin and signincance " 
The account of relationships is fuller than before 
New facts as to the custom of exchanging wives are 
given, and In particular the account of the elaborate 
Fire edremony of Ihe Warramunga, a typical 
proves that •one object at least of these 
m which everything is tgp^-turvy 
ai|a?yi^ ^ oppoalleij is, as the prebant V/riter had 
fjlnbatbd, topctnnol^ harmony and udJbn, to make 
$iiiA,gio0d4enu)|dred and kindly disposed " 

which were among the new 
to light by ihe previous worfa are found 
™ tS^lgh the Mlw* Thbse are 

«Sit 5 , toL. 70] 


belief that each individual is dte reipcamation of On 
ancestor, and the queer notion, difficult to regard as 
absolute, that the intercourse of the sexes has nothing 
to do ^ith conception. The Urabunna and Warra^ 
munga systems necessitate that in each successive re- 
incarnation the spint-child changes its sex, its totem, 
and Its moiety There are curious folk- tales, m om 
of which a man propagates himself by fissiga, m 
another by a sort of budding, the hero of anothei^ 
shakes himself, whereupon children emanate from his 
muscles We find new totems," such as darkness, 
" laughing boy," and " full-grown man," which ojill 
give pause to framers of definitions of this very conv 
prehensive term /ntichfutna ceremonies are actually 
porfortiied by the Kmtish to increase the supply of flies 
and mosquitoes ' Further interesting details are given 
as to thobc interesting articles, the Churinga^ or sacred 
bull-roarers, in one case they are used to effect moral 
amelioration- to lessen a man's appetite and to make 
him Willing to share his food with others, he is rubbed 
and prodded violently in the stomaih with a heavy 
stone ihiitmga One incident of Che initiation of 
\oung men among the Urabunna is a 
sort of tossing in the blanket — without 
the blanket, the patient is smacked as 
ho comes down to a choius of " I will 
teach YOU to give me some meat." 
Everyone here is .i worker of magic 
Husbands and wives arc obtained by its 
means, the charms of the fair sox arc 
literally " charms " A popular cure 
for head-ache or stomach-ache ix to 
i\pnr your wife’s bonnet or its native 
oqui valent Among these tribes, as 

also shown in the earlier work, magic 
practically takes the place of religion 
The Central Australian is a professing 
rilhcist, at initiation he learns that " the 
spirit Qroaturc whom up to that time 
as a boy he has regarded as all powerful 
IS merely a myth, and that such a being 
does not really exist, and is onJ> .111 in- 
vention of the men to frighten the 
women and children " In this con- 
nection one wonders if the Central 
Australian really represents a more 
primitive stage of culture than other 
savages 

A very full description is given of the 
tools iind implements used by the 
natives, and of their decorative ,art. A 
remarkable application of the latter is 
to be found Jn the ground-drawings, showing consider- 
able power of design, which are made for the numerous 
ceremonies " * 

If there is any defect in thij» fine monument of 
anthropological science, it is perjnaps one that is due 
to its chief merit — the objective character of the study,' 
one desiderates further analysis df the psychology of. 
the black fellow 

Thanks to investigators like Howltt, Fison, Roth, 
and Spencer and Gillen, we knoi# the Australian of 
the east and centre better than afiv savage in the 
world, we may hope that our authors will be able^ 
before it too late, to crown their work, already in- 
valuable, by a study of the western districts, at present 
a mt^Qgnita Ernmst Crawlbv 

T/IE WIRELESS TEkEQRAPHY BILL 

A MEMORANDUM ezpltrtatory of the Wireleie 
T^leg^aphy Bill whicfl was introduced by Lord 
Stanley^ the Postmaeter-Geirerali been issued as a 
parliamentary paper. We have already referred to the 
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proposals made m this Bill in our petes ooiumns, but a 
Drlef abstract of the memorandum and of the provisions 
of the Bill may be of interest to readers of Nature. 
The paper opens by pointing out that the rapid develop- 
ment of Wireless telegraphy which has been and is 
still going on makes some form of State control 
practically essential in the interests of the naval and 
military requirements of the Empire The United 
^Kingdom stands, in fact, almost alone in not having 
any such control, in ordinary circumstances the powers 
of the Postmaster-General do not extend beyond the 
three-mile maritime limit, although in times of war 
^or emergency the Government can take over the 
telegraphic business of incorporated companies, this 
power does not extend to the installationn of private 
individuals Obviously a private individual, were he 
maliciously inclined, could cause a great deal of trouble 
with a wireless telegraphy installation in the neigh- 
bourhood of important strategical signalling stations 
A certain very limited power of control exists by an 
arrangement already made with several foreign 
Powers bv which these Powers undertake not to permit 
the establishment of systems for communication with 
the United Kingdom except after consultation with 
the British Government, this safeguard, such as it is, 
would naturally fail in the event of war It is 
especially in the case of war that control becomes of 
vital importance, and it is necessary to introduce legis- 
lation to meet this event. 

The points which have to be particularly considered 
are — 

(i) That there must be means of preventing inform- 
ation being conveyed to the enemy, and of preserving 
secrecy as to plans and preparations. 

(a) That all possibility of outside interference with 
Government signalling must be removed 

It IS therefore desirable for the Government to have 
in their power (a) the control of the transmission of 
messages; (b) the prevention of the establishment of 
unauthorised stations; and (c) the disposition of 
stations in the most advantageous way so as to obtain 
the beat results in working, free from interference, 
accidental or intentional. 

In addition to these strategic reasons other consider- 
ations make Government control of wireless telegraphy 
desirable, notably, for example, the advantages to be 
gained by international agreement on the subject, 
which at present the British Government could not 
enter into as it has not the power to enforce any agree- 
ment which might be made 

On all these grounds it is proposed in the Bill that 
the Government shall exercise control by granting 
llcrnces; these shall be granted bv the Postmaster- 
General, but the consent of the Admiralty and the 
War Office shall be necessary in order that the strategic 
considerationB may be duly regarded The Board of 
Trade Is to be added as a third party whose consent 
Is necessary ; this is done because the progress of wire- 
less telewaphy affects so closely the trade and com- 
nteree or the country. The Bill provides penalties for 
the unlawful establishment or working of a wireless 
telegraph «t|tlon It Is also provided that special 
firrnrmnnj be granted by the Postmaster-General 
for e4^niental purposes. U is understood that the 
Government proposes to push the Bill through this 
session if pdniblq. the reason for Its wishing to do 
so being purtly that it may bave power to act at 
next International wireless telegraph Conference, 
which is to be held ear||r in October, probably at 
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A Standing Committee on machinery dsslgos has Ijdtn 
appointed by the Admiralty Prof A> P. IV. KemMjf, 

F R S , II to act as president of the oonurilttae , the other 
member! will be Engineer Rear-Admiral J. A» Stnltb Si|d 
Mr J T. Milton, chief engineer-surveyor to Lloyd^s 
Register. 

A Reutbr telegram from Vard6, Norway, states that the 
relief party of the Ziegler North Polar Exp^ltlon arrived at 
that place on August 3 on board the ateamer Frilbio/ In 
consequence of fog and ire the Fnihiof had been vnablo Co 
establish communication with the expedition on board the 
America A later telegram states that the Frtthtof left 
Vardd on Friday last for Franz Josef Land 

A Rbutbr telegram from Wellington, New Zealand, 
reports that the heaviest earthquake for many years was 
experienced at that place at 10 aa on the morning of 
August 9. Several public buildings were seriously damaged, 
and many private Brms and householders sustained heavy 
losses No loss of life is reported The shock was felt in 
both islands A slight earthquake shock was also felt at 
Lisbon and its vicinity at 11 o'clock on the night of 
August 8, but no damage was done 

Tub death is announced, at the age of flfty-nine years, of 
Dr. Carl Weigert, director of the Pathological and 
Anatomical Institute of Senckenberg 

News of the sudden death, on the Continent, of Sir 
William Mitchell Banks has been received. Sir William 
Banks was born in 1840 He was educated at Edinburgh 
Academy and University, became M D., and took the 
university thesis medal in 1864, and in 1899 was made 
honorary LL.D. He acted for a time as demonstrator of 
anatomy m the University of Glasgow, and settled in Liver- 
pool in 1868 as a consulting and operating surgeon, being 
particularly distinguished in cancer research Dr. Banks, 
who was knlghtbd In 1899, rendered valuable^ service ei 
One of the founder* of the new^ Royal InBrmery, Liverpool, 
In the establishment of University College, and In the move- 
ment which resulted In the formation of Liverpool 
University 

Major Ronald Robb, C B , F.R Si , eiul Dr. Weir 
Mitchell have been elected foreign corresponding members 
of the Paris Academy of Medicine 

The Vienna correspondent of the Brituh Medical fournal 
states that a meeting was recently attended by the Senate 
of the Vienne University to celebrate Prof v. VogPi 
seventieth birthday, and to bid him farewell on 1^1 s retire 
ment from the position he has so long held In the unlveralty 
Prof v Vogt’s successor has not yet been apjmlnted, but 
he will, it is thought, probably be one of the retiring prt^ 
fessor's former assistants 

The slEty-firsk annual congrese of the Britlih Ardim- 
ological Association was opened at Bath on Mond^ foM, 
and will remain in session until Saturday next. 

Thb arrangements for the annual meeting of the 
of Chemical Industry, which is to take plate In New 
from September 7 to la next, have now been oompfaM. 
The prandeat, Sir William Rhmsay, K.C.B., 
to give an addieas In the gymnasium of the 
Cohimhla on Sa ptomher 8, and Jn the erenidg' pf iMk 
the amuial dkiilar of the aoelety wUl be held pi 
Aatortoi A tour haa been jarranged, to last ffOto< UliMm 
Saptetohsr la, until Thuridny^ Saptomher ag. jB p 
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<»f affovtfSnp memben and gueitg an opportunity of attend- 
ing the International eonpreesei in St. Louji during the 
-week beginning Monday, September 19 Among the citlei 
to be vjiited In the course of the tour are Philadelphia, 
Watihlflgton, Pittsburg, St Louie, Chicago, Detroit, 
Buffalo (Niagara Falla), and Soaton, the last named to be 
reached on Thursday, September ap Ninety-four persona, 
Ip addition to those resident in America, have already 
signified their intention of attending the meetings Further 
particulars may be obtained from the general secretary of 
the sbciety, whose address is Palace Chambers, 9 Bridge 
Street, Westminster 

ACOORDINO to the Pioneer Afail, Allahabad, an irrigation 
conference lasting four days will assemble at Simla on 
September 5 Some thirty papers on subiects covering a 
large range of irrigation practice have been promised, and 
it has been suggested that if time permits the following 
subjects shall also be discussed — (i) The most suitable 
value of “ N in Kutter's formula, for use in designing 
channels (3) American practice and the two or three 
notions described in Mr Kennedy’s recent report, para- 
graohs 15-1B, circulated as technical paper No 157 
<3) Distribution of water by measurement As a basis for 
discussion, the remarks of the Irrigation Commission in 
vol 1 , paragraphs 37^-290, and Mr. Kennedy's memor- 
andum, published on pp. 59-63 of the appendix, vol iv 
of that report, may be studied (4) Loss by absorption from 
channels. 

An International Exposition of Hygiene is about to be 
lield in Pans The following congresses will take place 
In connection with it, vis — life-saving, from August 35 
to 31 ; public health, from September 10 to 30 , fisheries, 
from October 1 to 10, social economy, from October 11 to 
to, hygiene, from October ai to 31 , and tuberculosis at a 
later date, 

A CONGRBSB of climatotherapy and urban hygiene has 
been arranged for at Arcachon, France It will be held 
from April 34 to 39, 1905, under the presidency of Prof. 
Renaud, of Lyons. The general secretary is Dr Lalcsque, 
xvf Arcachon Communications relative to the congress 
should be addressed to Dr Festal, Villa David, Arcachon 

Oh, the, Initiation of the Austrian Minister of Public In- 
struction, an International Congress of Botany is to be held 
in Vienna firom June 10 to 18, 1905. 

Tm Nonof Vremya states that the Medical Department 
■of the Caucasus has decided to disinfect all letters and 
parcels coming from Persia to guard against the spread of 
cholera from Persia to Russia, and that to assist the work 
•three sanitary bacteriological sections (each consleting of 
•a medical man, a medical woman, assistants and sanitary 
officers) hare been fitted out with bacteriological labors 
^atories, disinfectants and druge, at the expense of the Dis- 
•counc and Loan Bank of Perela, which is a branch of Che 
■Ruseiafi Imperial Bank The work of orgaiuslng these 
^odljM Srps Carried out by the Institute of Experimental 
Jledidiie, 

' IghUH p ap hrs report that a provincial museum is to be 
mcM St Itefoon^i and the proposal has bedh^mde that 
thb' weltacfldtae ni pstsetic In the Phayrc Mueeum shall ,bo 
th^the^ Offircmment to be deposited In the new 
ajjNUlii ^|t |e pleo phsposcd that the proceeds of the sale 
Mh$n be a^ed althfV Ui adding to tha 
sopravdi tha \Mmtm ^ pL ^ 

ahd that Che ceUecdon Aall either be 
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kept together and be called Che Phayra collection, or that 
the name of Sir Arthur Phayre shall be connected with 
some part of Che new building 

The sum of 300! recently voted by the New York State 
Legislature for cooperative hydrographic work with the 
U 5 Geological Survey will, it Is stat^ in Science, be used 
in maintaining records of the rise and fall, the ordinary 
outflow, floods and droughts of many streams in the State 
The work has gradually grown until there is hardly a 
I section of the State in which some river is not systematically 
measured, and at the present time the condition of streams 
in more than fifty places in the State is regularly reported 

It is stated in the American papers that an aquarium, 
costing from 6oo,oool to 800,000! , is to be established in 
San Francisco by Dr H Tevis in memory of his late father, 
Mr Lloyd Tevis, and that plans for the building are being 
pi epared 

Tub County Council of Aberdeen has voted for another 
year a grant of sool to enable the Agricultural Research 
Association of Aberdeen to prosecute its inquiry further into 
a function of latent plant food in soil 

Another line of steamers — the Allan — is to have an ocean 
newspaper published on board its vessels The company 
has, it IB stated, arranged with the Marconi Company to 
have the most important news transmitted to its boats cross- 
ing the Atlantic, both homeward and outward bound, as 
soon as they come within effective distance 

The railway department of the Grand Duchy of Baden 
has, says Engineering, presented to the Museum of Master- 
plecel of Natural Science and Technics at Munich an 
interesting collection of drawings and plans from the early 
days of railways The collection includes diagrams of the 
first passenger and goods cars of Baden from the years 1839 
to 1^1, of carriages of the Nurnberg-FUrth Railway of 
1837, of the Taunus Railway of 1841^ of the London and 
Birmingham line, and further detailed diagrams of the cars 
of the Elbcrfeld experimental railway of the year 183a. 

In the latter part of 1903 arrangements were made for 
the establishment of a mineralogicai survey in Ceylon, to 
last for a period of three years, the objects In view being 
an examination of the occurrence of economic minerals in 
the island with the view of their further development, Rnd 
the preparation of a report descriptive of the idineral re- 
sources, as well os the arrangement of the geological collec- 
tions in the museum and the accumulatSbn of further speci- 
mens, a duplicate series being rertrved for exhlbUioa at 
the Imperial Institute The report of the director of the 
survey for 1903 has just reached uq, atid tells of much work 
done during tha period under conoi deration In 1903 the 
area examined amounted to 51a square miles, but, as is 
pointed out, the work of the survey con only partially be 
judged by area, as in the event gf the examination of 
important economic minerals being nateesary a prolonged 
■Cay In one area may be required. At the conclusion of his 
report the director asks for a special grant of 1000 rupees 
to enable him to procure a collection of gems for the 
museum, the FreeenC collection being poor. 

Tha nature and importance of dto work accomplished by 
Che director df the Royal BoCojilc Gardens, Ceylon, and Uo 
itaA knay be judged freiq the repurC lasued for last yw, 
from which It is evident that the scientific staff Is 
oonCimiousLy busy In dealing with numerous inquiries 
with the invee^etlon of varknib horticultural proUeniB. 
Ac the principal eaperlmekit statloii. Paradsniya, the Weat- 





nunC of cacao canker has occupied considerable attention, 
alio the value of different manures for tea plantations, and 
of g’reen manures g-enerally Tbs branch garden at 
Nuwara Eliya has been utilised for the purpose of experi- 
menting with grasses and fruit trees upon the patana soil, 
and a new area of 150 acres has been reserved in the dry 
zone at Mahailuppalana, where cotton has already been 
planted, and later the cultivation of rubber and cacao under 
irrigation will be tried The Government chemist, Mr 
Kelway Bamber, has made an important discovery of a 
trustworthy test which will determine the amount of 
adulteration in citronellu oil 

It ic Instructive to have the opinion of a zoologist on the 
results obtained by Prof de Vries jn his evpenments on the 
production of new plant species Prof A W Mubrecht 
has contributed a critical review to the Popular Science 
Monthly for July which is Interesting not onl> because it 
discusses the essential points of de Vries’s theory, but also 
because the writer takes considerable trouble to show that 
the mutation theory modifies, but is not opposed to. the 
views expressed in the “ Origin of Species " 

In an article contributed to the journal of Botany (July) 
Mrs Gepp contrasts the sporangia of Hahtneda gracalis 
with those of Halimeda Tuna, and describes the methods of 
rommunication between the central filaments m the thallus 
which serve as a basis for a systematic arrangement of 
the genus In the same number Canon Lett describes a 
new hepntic, 'Idelanthus dugortiensis, from Ireland which 
appears to represent an ancient flora, since it has affinities 
with a group of hepatics found in hot climates 

An elaborately illustrated “ Catalogue of Exhibits of 
Insect Enemies of Forests and Forest Products ” at ihe 
LfOUisiana Exposition has just been issued by the U S De- 
partment of Agriculture (division of entomology), and will 
well repay perusal by economic entomologists and all who 
have to do with forestry operations The catalogue has two 
indices, one of sripiitific and the other of common names 

Tm issue of the Proceedings of the Philadelphia Academy 
for the latter part of April and May contains several papers 
of interest Among them is one by Mr J P Moore on 
polychstous annelids from California, and a second, by Dr 
H, C Chapman, on the anatomy of the hyrax, m the 
course of which he raises Che question whether the so-called 
" coney ” of the Bible 11 really the Syrian representative 
of chat group Of more importance is the article by Mr 
A, E. Brawn on post-Glacial Nearetic centrea of disporaal 
for reptiles, the title of which has been previously quoted 
In our columns The absence in post-Glacial times of a 
circumpolar reptile fauna renders the retention of a Nearetic 
and a PaleearctJc region convenient when discussing the 
distribution of this class, although this is no bar to the 
merging of the two into a Hdarcclc region for general 
purposes. Their present distribution points to two post- 
Glacial centres of dispersal for Nearetic reptiles, one in the 
south-eastern Auitra-rlparian, and the other in the Sonoran 
province, and temperatuire an4 humidity have been important 
factors an regulating such dispersals. 

VoL git, No. a, of the Pwawdmgs of Che American 
Academp aont^a an elaborate e«iay by Mr G. M Allen 
hh ^**e heredity the colour of the coat In domestkated 
breeds of the eimumi mouse,; as lllgstrative of MendhUan 
principles^ Th# language now used m studlee of thia da- 
serlpHon is so eaceaslvsly technical that it IS almost 
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impossible to give a summary of the author's oonohisiom 
which would be intelligible to the ordinary reader^ ^It^hae 
been found, however, that complete albinism tS a Character 
“ recessive " towards pigmentation. The grey of the 
common mouse (composed of black, chocolate, andf^Jrdflbw) 
IS predominant over the colours of the fancy faredtfs, so 
that when the latter are crossed with wild mice grey off- 
spring result Black mice breed true, and the '* g^den- 
agutis " also generally do the same, but may give nse to 
chocolate forms The predominant grey may be firoducsd 
synthetically by crossing blacks with golden-agutis, the 
three pigments of the former being thus brought together 
Finally, black, chocolate, and the golden-aguti strains may 
be produced by a resolution of the original compound gre) 

Anoihbr short tommunication to hand this week, from 
Reichcnow’s Ornithol Monatshertchte for July and 
August, contains a continuation of Dr J Thienemann's 
observations on the birds of Rositten, dealing in this instance 
With the members of the crow famil} The author takes 
the opportunity of thanking all who have assisted him in 
Ins investigations, and begs for the continuance of their 
I kind help 

Mr L W Lambb has sent us a short extract from the 
Ottawa Naturalist for 1904 in which he discusses the nature 
of the squamoso-panetal crest in two species of horned 
dinosaurs from the Alberta Cretaceous 

I We have received a copy of a paper by Mr G H 
I Carpenter on Injurioua insects and other animals observed 
I in Ireland during 1903, forming No. la, part v , of Che 
I first volume of Economic Proceedings of the Royal JoKiblin 
Society As was observed during the preceding year, the 
grubs of crane-flies (Tipula) are the most serious insect 
enemies against which the Irish farmer has to contend, 
although the potato-Aea-beetle {Psylhodes affinis) did some 
amount of harm 

The contents of the Entomologist for June include de- 
scriptions of new South American beetles of the genus 
Chlamyq by M Jacoby, a paper on new African butterflies 
of the family Lycasnldee by Miss Sharpe, a supplementary 
list of Lepidoptera from Capri by Mr C S Browne, and 
the continuation of a paper by Mr P Cameron on various 
new forms of Hymenoptera 

Prof Simon Newcomb has applied matbematical analysis 
to an inquiry into the probability of the causes of the pro- 
duction of sex in human offspring In the entire Semitic 
race, over the whole of Europe and America, there Is a 
ten all and uniform preponderance of male over female birtlia 
There is thus on the whole a unisexual tendency in Che male 
direction among parents of the Semitic race. In Isolated 
families the unisexual tendency becomes more merkeii antd 
may be in either direction , in some families the offspring 
may be either mainly male or mainly female Among' the 
negro race the preponderance of male over female births 
is either quite small or non-existent Prof Neweomb, 
analysing Che data by the method of probabilities, coAd^^ 
that the sex is not determined at any one fnomeflt df by 
any one act, but Is the product of a senes of accid<|ntal 
causes, that the functions of the father have probably tittls 
inffuenoe, the sex being determined wholjy by the m^thor, 
and that It seems in the highest degree unlibelj thsd^ there 
is any way by which a parent can Influence ^ of faf« 
or her offspring The flrst-borfl chiM of any imMher ifl'iApfe 
Ukeljr to be a male hi (ha proporrioii of abpult $ 
tWers is |kObably g smaller pedponderanep' lA the 
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th« fMond qhlfd. Sut there U condutWe evidence thet | 
nfter a rtMthw hai had two children there u any chalice 
In hhr lODdenaei 

In the Monthly Rovitw for AQfust Mr J. S. Moore 
dlscMBiea the cancer problem to-day/’ m which he details 
recent loveetlgatloni into the cytology of malignant 
growths, and In the Fortmf fitly Jteeieiv Dr Alfred Mum- 
ford writes on the alleged physical degeneration of the 
race. The general trend of this article Is that the deterior- 
ation In the vigour and health of the British race as a whole 
has been exaggerated, and that all the combined effort of 
the past for the permanent improvement of the race cannot 
have been without result 

At a special meeting of the Academia del Llncei held 
on June 5, the results of the competition, which closed on 
December 31, rgos, for the royal prizes of the academy 
were made known In the section of philology, a royal 
prize is awarded to Prof A Trombetti for a work on the 
genealogical connection between the languages of the 
ancient world. The prize for astronomy is divided between 
Prof, E Millosevitch and Vincenzo Reina, and that for 
philosophical science between Prof Sante Ferrari and Prof 
Covottl To celebrate the tercentenary of the academy, 
which IS the oldest institution of its kind in the world, it 
11 announced that Prof Pirotta is preparing for publication 
the botanical works of Prince Federico Cesi, who, with 
Galileo Galilei, founded the Llncei in 1603 

In the Phyiikaluche Zeitsehftfi (No 15) H Mache 
concludes that the emanation from the Gastein thermal 
spring, which is 10 strongly radio-active, is identical with 
that of radium, as the activity of both emanations decays 
according to the same law Moreover, the activity induced 
in other bodies by the emanation from the water js of the 
same character as that caused under similar conditions by 
radium. In the same number E F Burton shows chat 
the diminution in the conductivity of air enclosed in a metal 
vessel which is produced by surrounding Che vessel with 
water IS proportional to the thickness of the aqueous layer 
The View that the radiations causing the discharge come 
from on eacernal source is thus conArmed It is also shown 
that, pn diminishing the pressure of air in the vessel 
surrounded by water, the conductivity falls off continuously 
witn the change of pressure 

In the Physical Review for June, E L. Nichols and 
Ernest Merritt give an experimental confirmation of 
Lommal's contradiction of Stokes's law that, in fluorescence, 
Che fluorescent light is always of greater wave-length than 
Che exciting light The variation in the Intensity of the 
light throughout the fluofescence spectra of such substances 
as ffuafDBcein, eosin, and naphthalene-red was measured by 
meaiis of a spectrophotometer, and It is shown that, what- 
ever be the Wdve-length of the exciting light, the curve 
connecting Intensity of light with wave-length In the 
fluoresoeace spectrum is always of the same character The 
maxkiiuni of intensity m the excited spectrum may have a 
wavedongth much smaller than that of the exciting source. 
Thus In the case of eosin, with an exciting light of wava- 
loigth A the maximum in the fluorescegee epectnim 

Is At A jBo,Jbe whdie spectrum extending fr^ x 535 to 

JPxht bf the BufUUn of Cha Prondi Pb^leal Society 
W M doecripKon hg A* tyi^n of a new 

ftWv cbmaing large quantttide of AMrcnip. 
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cleaning agent is a solucion of mercurous nitrate, and the 
mercury, after being cleaned, is dried by means of concen- 
trated sulphuric acid, any free acid In the mercury being 
subsequently removed by potash. The apparatus works 
automatically during long periods, and needs little attention 

In the July number of the American Journal of Science 
Mr H A Bumstead describes experiments on atmospheric 
radio-activity, which indicate that the activity acquired by a 
negatively charged wire exposed in the open air at New 
Haven, is of a two-fold character From the rate of decay 
It IS concluded that thorium as well as radium excited 
activitv IS present With a three-hour exposure of the 
wire, 3 to 5 per cent of the initial effect Is due to the 
thorium activity, and with a twelve-hour exposure the 
thorium activity is sometimes 15 per cent of the whole, 
Messrs. Trowbridge and Rollins communicate that the 
electrical resistance of an aluminium wire is not altered to 
a measurable extent when subjected to the action of radium 


The Geographical Journal for August contains a very 
clear map showing the work of the National Antarctic Ex- 
pedition. The map is the work of Lieut Mulork, R N , 
who joined the Discovery from the Mornifig In February, 
1903 The positions fixed by observations, magnetic 
variations, soundings, heights, and the tracks of the sledge 
travellers are clearly shown, as well as the track of the ship 
to her furthest point along the coast of King Edward Vll 
Land An mspt map shows the position of the discoveries 
with reference to the circumpolar area The same number 
also contains the paper on " The German Antarctic Expedi- 
tion " which was read before the Royal Geographical 
L..ty m Apr .1 la« by Dr E von Dry^alsW U .. 
tratad by aoma remarkable reproductlone of photegraphe of 
icebergs, 4 c 

Th» current Century Mogeawe contains two contributioM 
which should be of interert to all atud^ta of nature, by 
that careful American observer, John ^rroughs, ^ 1 ’“ 
do Animeli Know? ” in the course of which a g^ deal 
of out-of-the-way knowledge la given in a charming 
manner, the other, illuetr.ted by lome striking «»Kra»uig* 
(one In colour), on •* The Colossal Bridge. «h‘ch 

deals with the wonderful arches or natural brumes that 
are to be found near the head of White Caflon In San Juan 
County, Utah One of these bridges, named by the dw- 
coverers the Caroline, measures two hundred 
six inches from buttress to buttress across the bottom of 
the cafton. Its height is one huniM and ninety-seven feet 
irom the surface of the wdter. wl|tl« He thickness at it, 
highest point is one hundred and tWenty-five feet The 
flwf of the bridge is one hundred and twanty-seven feet 
wide, so that, as U pointed out, ak army could march over 
It in columns of companies, and still leave room at the tide 
for a oonilnuoui stream of artillery and baggage waggons. 
Two other magnificent bridges, named respectively the 
Augusta Bridge and the Little Briflge are described and 
... which IB wd1 wofth penisal 
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Tub Revision op the Cape PHOTOGRAriiic Durch- 
uusTERONG — In the third volume of the Cape Durch- 
■nusterung Sir David Gill referred to §everal lists of stars 
which Prof Kapteynrhad firepared in order that the objects 
mig^ht be re-observed and the orig’ins of the discrepancies 
between the Cape and other catalogues discovered 
The work of revision was commenced by Mr Finlay, but 
has been continued, since i8g6, by Mr Innes Parts 1 , 
ii , and 111 of vol ix of the Cape Observatory Annals 
contain the results of this revision, giving the observer's 
full notes and copious remarks concerning each object 
observed Mr Innes believes that not a single uncoloured 
star of the ninth magnitude or brighter, and south of 
declination — 19°, is now missing from the catalogue 

Many of the questionable objects have been found to be 
variables or highly coloured, whilst others are fainter than 
the ninth magnitude Part ii is especially devoted to full 
particulars of each variable star observed at the Cape 
between 1896 and 190a, the elements, the curve, the region- 
ettorts, and all the available information — or references to 
the same — being given for each of the seventy-three objects 
observed 

A summary of the number of stars in the C P D exhibits 
several interesting points For example, whereas M 
Stratonoff found that the B D (dec -1-90° to — ao°) gave 
a mean of 4 895 stars brighter than the ninth magnitude 
for every square degree, the corresponding value in the 
C P D (dec —19® to —90®) IS 5 85 Part of this difference, 
at least, may, however, be due to a difference of magnitude 
standards The total number of stars now contained in the 
C P D IS 91.358, and the richest region is near to n Argus, 
for in the —59® zone, between loh and iih , there are 256 
stars, or 32 7 per square degree, brighter than the ninth 
magnitude 

Part ill. tabulates, and comments on, the errors found 
by Prof Kapteyn — and others discovered since — in Qther 
southern star catalogues Jor the regions south of dec —19°, 
and concludes with a table of reference to all the pub- 
lished errata 

Determination of Latitude and its Variations — In No 
3962 of the Astronomische Nachtichten M £ Bijl, of the 
Royal Belgian Observatory at Uccle, gives the results of 
685 determinations of latitude made fay him during the 
period 1B98 4-1B99 5 The table given shows the time of 
each observation and the corresponding latitudes as de- 
duced from the star positions given in the Berliner Jahr, 
buch and Newcomb’s catalogue respectively. There Is a 
constantly positive value for the difference Newcomb-B J. 
of something of the order of o' 6 The resulting latitudes 
show a range of Bhou^ o' 7 with a maximum at 6, 
a Iridium at 18890, and a lower maximum at iStei- 

18B94 

The Stamdahdisation op Rowund’s WAvs-LENqina — 
In an article amarlnjg in No» i, vol xx., of the Asfro- 
phy steal /ofirnal, ProfT Hartmann answers the entIcUms 
which have been passed on lb* proposals of his previous 
i^cle, wherem he strongly urg^ the standardisation of 
^|tolRnd8 wave-lengths to a uiufonn rcUtUvo scale. Jt 

NO. 1815, VOL. 70] 


has been urged that Michelson’a abiolutb vnluea should bw 
used for the construction of an absohtte scare, But 
Hartmann points out that the adoption ol thta^ Uea wouhl 
necessitate a wholesale revision each time a new estiioater 
of the absolute wave-lengths was made 

In lieu of this he again BUggests that the wave-length 
of the red line in the cadmium spark speclrum In aif At 
-i-20® C and 76a mm pressure be adopts as ^1^6438 6911 
for all time, and that a coordination of a system of rslalrsr 
wave-lengths should be made with this as the standard 

The most urgent need before such a system can be com- 
pleted Is that an observer having the control of a large 
grating spectrograph shall continue Kayser's work ini 
establishing a system of standard iron lines In the region 
as yet untouched by that observer 'fhis need supplied, tho 
values obtained by Mlchelson, Hamy, Fabry and Perot for 
a number of metals would furnish the connecting links for 
the completion of the proposed system 

Saturn's Ninth Satellite —From a note by Prof. E C 
Pickering in No 3962 of the Astrowiomische Nachnehien, ifa 
appears that the position angles and distances of tha sabelLSe- 
Pheebe, which were recently published in a Kiel CiVcuFar,. 
were obtained from an ephemeris corrected to agree witlv 
the positions determined from eleven photographs obtained 
by Prof Frost at Arequipa These allowed the path of the* 
satellite to be followed from April 16 to June 9 


DISTRIBUTION OF SUCCESSES AND OF 
NATURAL ABILITY AMONG THE KINSFOLK 
OF FELLOWS OF THE ROYAL SOCIETY, 

result of this inquiry is to prove the existence of a* 
^ small number of more or less isolated hereditary 
centres, round which a large part of the total ability of thv 
nation is clustered, with a closeness that rapidly diminishes, 
as the distance of kinship from its centre increases. 

The materials are derived from Che replies to a circular 
which I sent with a blank schedule, to all fellows of Che 
Royal Society, asking for the names and achievements of 
their " noteworthy ” kinsfolk in each degree of near kin- 
ship as specified m the schedule. Note worthiness was de- 
fined as including any success that was. In the opinion of 
the sender, at least equal in its way to that m which the 
honour of a fellowship of the Royal Society is held fay 
scientific men 

Returns are still dropping in, and now exceed two 
hundred They continue Co be very acceptable, but I judgecF 
It best to content myself with the number received up to at 
date when 1 could conveniently work at them, and to publish 
preliminary results without longer delay. The total number 
of returns received up to the date in question, Chat contained 
one or more noteworthy kinsFork, was 110 

Subjoined are classified lists of the qualiffcjrtlenS' Chat wer^ 
considered by one or other of the 110 correspondents bm 
warrants of noteworthiness I attached to each of these 
more or less noteworthy kinsmen (for my own private use 
in this inquiry) a4c, a 4-, a — , or ao, signifying re- 
spectively 3 , 2, I, Or no marks In doing tlirs, account was: 
taken of honours, of biographical notices, and of the context 
of the communication, which often helped in deciding cases. 
Only one of these symbols was allotted to each Individual, 

A List — Mostly rcapitnU nthir of a if or a + . 

Mlnuicn of HaBd« of Dapviniflniv, temaiMiit SccntsrlM, and 

otbor hlsh pMM in public offloas Himbv of Parliunint, bul ■ufaJecL 
lo ruMrvuiion 

Foreign Ambwiudor or Minlitor, Couul Genunl, SecruUUy of LegslMb. 
Governor of A Colony, Colonial Sscruiary, high Colonul Omoa 
Admiral or Geiwral in rniporiaat command, higb Staff appalaimaais* 

Clerical diamtarioi, uniinaM minhtari, pbllaBibroplau, 

LcffSl digniianai or Junasaad In ihu cehiBlrX 
Medical men of diilmdlon. 

Profuion in sriwt pnjvetsltlos, hoada of iha more hapofetwiC collenS qpd 
whiioU UDlVMiicy KhoUtahipi, Ant or aecond ploco fai clou llola ^ 
uhlveriliioa or in a^impadtin cxaalnailoM far Woohvlch, ' Ibdfan 
Civil, or prJncipajI noma sameu. 

Diitinciion in any foTai of Art— as poei, maildanr alii|«ri Im^ltasfe 
Hculptor, pnuiiar, eognvir, oanGaiuri^r , aeibr 
PcnldBnt or leGrarBry of RMt biMiiuiloDR coonaciod whh sd««ea» 
litaraiiink ait| or pniposa* of pablie nillliy 
Aaihmshw of a puiidard moiki ediiMiliipnr an im|Nirtn|t Jgamal» 
fbip of vnlnaiHa laaaiAln. 

Ihvmiibr In aiqr briigeb, edtfniidc imvaller. ^ 
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B U C0rted9raid nfitf ta ckeck 

lioiiMlrt t^-Fron d» Crown^-MltnlfhtlioDd and all twerrar orderB. From 
pobUc bodliB-^M honorary unlrftnUy deKraa, Fellowihip of Royal 
SocHiy {all F R S w«e grained a 7 )i of Royal Academy, and utner 
■elects aaeociaiuna 

ttldgrapNlcal notlcci — ai la Dictionary of National Biography and in 
oiher nandard eoHettlons. Obituary and other notice! in the j lurnaU 
ct lltvnry and actentific societiaa Special memoJjii Men 0/ ihe 
llpw, Who'! Who V 


C List. — Personal erttmatis taken tnio account 

Prominent county man Active In public aflain, aucccuful in buaincu 
Forward in civic matter!. Good profeauonal poillion Of high repute 
ai a Kbolar, ftc. 

D List •‘-Referring wholly to women 

A ioeial leader Great force of character Reputed very clever. Artutic 
(in any way) to an eacaptionel degree SucceMful work in educaiional, 
avic and pliilanibrnpic matiert waa aUo taken into account, Brilliant 
pn» wmhlngi al ichool or college The follnwing are eaamplei of the 
nuira euggeilive retuinq (but ilighily modified) ~ 1 have nu herita Ion 
In Judging her to be ’noteworthy’* "AcqmaiLivo mind of a high 
order 'Learned both Greek and Hebrew una&aiatcd " "Had a 
■great and recoaniaed Influence in forming the characier of her (di>-tln 
guiahed) Bon! " Helped her huaband greatly in his (Btandard) 
work ' 


M Lest — Befemmg to youths only^ and reaching at most the 
quaiiJicatioH of - 


Tables II and 111 are based on Table 1 


Table II —Successes of Kinsmen of fel&sws of tie HoyaJ 
Society 


A — Through Mile Imei 

B —1 hrough Fenulu linea 

Kinship 1 

Index of Bucccsie-t ^ 

1 

1 Kiiiihip 

Index of sueceBBUB 

fa fa. hro 

' 

1 me me bre 

5 

fa, hto um 1 

45 

* me Si son 

3 » 

Ja fa 

67 

me fit 

5a 

bra 

66 

, jfff! bre 

64 


a 04 1 


158 


A popular notion that ability is mainly transmitted 
through female lines is more than contradicted by these 
hgures 

The families of the fellows of the Royal Society must 
be fertile, because the number of brothers, whether of selves 
or of fathers, came out closely as 2 43 I will not now 
pursue the analysis, as the other kinds of kinship are hardly 
numerous enough In the present colleLtion to justify 
conclusions 


Good pla£a in eununailodB. though lowei than tha venr hijih ones men 
tioned above. School Bcholannipfl and azhibitionB of lair Moparianca 

Much less difficulty was experienced in assigning marks 
than had been anticipated. 1 he totals of the number given 
were 183 of + , 188 of +, 83 of — 

The 183 3k included 23 fellows of the Royal Society 
brothers were only count^ once 
Abbreviations used in the schedule are employed here also, 
;to distinguish different kinds of kinship that bear the same 
popular names, as uncles and first cousins They are con- 
venient, and seem to have been easily understo^ They 
were first suggested by me In Nature of January 28 
•of this year -^roK brother , da-edaughter , /a=father, 
ifu^^husband 1 mesmother, r/BSister, xo or xopi = Bon, 
■If I ^ wife ja hro son means MY father’s brother's son 
IS”, fna da means ” MY mother’s daughter IS”, 
xo Wt bfo means ” MY son's wife's brother IS,” &c 
The total amount of marks that were thus assigned to 
«ach grade of kinship are given in Table 1 For example, 
out of the no fa fa fa of the no senders, 3 were allotted 
a :(■, 1 a and none a — Out of the no fa the corre- 
sponding numbers were 37, 35, 5 


Table 1 ~^Ihstrihutu>n of Symbols and of Indices of Success 
among the Kinsfolk of the no Senders 



Total il3«r 188 ^ 8^ of - 
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laig^ipd late 1, Mue • 
em b eqkal Co (iX3i 


Table III — Indices of Success among near Kinsmen in Ascend 
tng Generations of the no CotUnbuiors 


1 10 perions in aoch cluB 

Rrotherii of iin persona in 
each clus 

Gunarntion 

KlDBhlp 

Observed 

indicei 

Accepted 

indicci 

Kinship 

Observed 

indices 

Accepted 

indicei 

1 

Selves 

330 

1 

33® 

Brolhera 

1 

170 

170 

H 

fathers 

136 

1 

136 

i 

fa broe 

me brvs 

66 

65 


fm/a 

1 

67 


fa fa hr os 

•6 


111 

me fa 

58 1 

6b 

me mehros 

4 

16 

Additional 

fa fa fa 

II 


fame bras 
memebroM 

? 

S 



Distribution of Success in ihe Families oj Suecessfiel Mm 
{fiom Table III \ 



LEVEL « LEVEL 



TIte upper line of the diagram Indlcatefl the euccessei of 
direct male ancaetore, the lower line those of their brothers. 
The mean level o| • the commas lig wes Inferred from the 
feiil that It cannot be higher thAn the lowest entries In 
Table III , so far as these arc to be trusted, end that theye 
would be .of barely perceptible magnitude In the sixi^l 
diagram. 

ReiotiOO of ■Segom 80 Noiural ibdJty, ^The suixess of 
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B mm la wholly due to the combined effect of Natural Glfta 
and of ClrcumetanLCB More, however, being’ included under 
Che tide of natural gifti than can influence Bucceu, thU 
part may be dliregarded. The remainder compiiBea intel- 
lectual power, appropriate taiCes, a persevering disposition, 
and much elm, forming a large group which wiU be briefly 
termed " Natural Ability " The Circumstances, so far as 
che^ affect success, include healthy rearing, family and 
social influences, education, money, leisure, and surround- 
ings that encourage work or idleness 
Mon whose histories are known can be sorted with rough 
fairnesii and with little difficulty, into three grades of 
natural ability, one-third of the whole number being classed 
as “ above mediocrity " and marked -|-i, another third 
being classed as " mediocre ** and marked o, the remaining 
third being classed as " below mediocrity " and marked — i 
After this has been done and the results recorded, the same 
men may be sorted afresh and Independently into three 
grades, according to their Circumstances, one-third of them 
consisting of those whose circumstances conduced to success 
and are marked +1, the other thirds being respectively 
marked o and — 1 on the principle already explained 
Assuming for the moment (the question will be discussed 
later on), first, that Natural Ability and Circumstance are 
independent, and, secondly, that the mark for Success will 
always be equal to the sum of those for Ability and Circum- 
stance, then the relation of Success to Ability is easily found 
A square table (Table IV ) is made with three columns and 
three horizontal bands , it consequently contains nine com- 
partments The " arguments '* at the head of the several 
columns will be H~ii o, — i, so will be those that precede 
the several bands Then an entry is made in each compart- 
ment equal to the sum of its two arguments The next 
step IS to sort the successes in order of their values, annexing 
to each the various grades of ability that have been associ- 
ated with It, and to enter the averages of them at the side 
as in Table V 


Tabi r IV —Disinhution of Svtusses^ under the €^ssumption 
that eath differs httfe fr&m that of ike sum of Us two vanabfe 
fonstUuents, and that these vary tndepmdenily 


Circumiiance 


Niiurai abiliiy 


+ i 

0 

- 1 

+ 1 

+ B 

fl 

a 

0 1 

+ ■ 

0 

-1 

- 1 

0 

- 1 

- ■ 


Tha entri^i in the body of the table rcpreeent (he Succciiiei Each \% 
the BUD of 111 (WO urgUineniB, which lefer reRpoctively to Naiuiml Abiliiy 
and to CiTCuniBiaaGG 


Tablb V.—iEsetraeted from Tabte IV.) 


Gfsdta of 

Asiocuied gradof of nskunl 

ability 

necesB 1 

All of thi obfcrved valuti 

Avtrage 

values 


+ ■ 

_ 

_ 

+ « 

+1 

0 

+i 

— 

+» 

• 

-■ 

0 

+ i 

0 

-i 

-I 

0 

— 


- ■ 

— ■ 


” 

- 1 


lha result is that the average quantity of exceptional 
ability which is associated with any given amount of ea- 
ceprionat success is exactly its half This same conclusion 
is reached by an a priert argument ThuSj let ^ A, C be 
three indoptiiident vanobfes, and 5-ifA^C). Then If C 
he u^nOWn, its average voliia will be m^iocrity, thhC 
li) ^o. Consequently S will on tha avarmge be assodaM 
that Is, wklw |A. There It a uniform 
role of rtigreislaa towards medmrity. Tb« tame wiU i^e 
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place If the cases are sorted In such proportions that the 
mediocrities shall be twice as numerous as hflher of the 
extreme groups The table will then have (our colunua add 
four bands, with the arguments +1, o, o, —t, and It wtU 
have sixteen compartments ITie result will still be the 
same if the mediocrities should be thrice as nunieroue aa 
either of the extreme groups, and so on 

The two assumptions that have been made with the 
purpose of giving a rough idea of what would really occur 
must now be justified so far as may be The first assump- 
tion was that natural ability and circumstance may be treated 
as indapendont variables This position would be In- 
defensible if we were making a precise analysis, because the 
two are certainly correlated to some extent Thus a bright 
attractive boy receives more favour, and thereby has more 
opportunities of getting on in life, than a dull and unpleaslng 
one, but these advantages are not unmixed with drawbacks ; 
attractiveness leads to social distractions, such as have 
ruined many promising careers Ihe amusing couplet of 
Henry Taylor is worth quoting — Me, God's mercy spared, 
from social snares with ease Saved by the gracious gift, 
ineptitude to please " Another instance of correlation n 
that the disposition to intellectual effort being heiitable, a 
naturally studious boy is frequently brought up in a family 
whose influence and opportunities develop his natural 
bent, similarly as to natural scapegraces But my returns 
here and elsewhere show that home influences are much 
less potent than might be supposed Many correspondents 
speak of themselves as the only members of their family 
who had tastes like their own, and kinsfolk win distinction 
in many different directions Moreover, a reaction against 
the monotony of home influences is often shown by those 
strong characters whose tastes are not in complete harmony 
with them The correlation between natural aptitude and 
the circumstances favourable to success is consequently less 
strict than appears at first sight, and to the best of my 
judgment is not worth regarding in a rough inquirv 

The other assumption was that success is equal 
to the simple sum of natural ability and favouring 
circumstance On the contrary, it must be some 
highly complex and discontinuous function of it Still, 
the fact remains that a gifted child is more likely to 
succeed under conditions that are on the whole favourable 
to success than otherwise The obvious objection that 
circumstances favourable to the development of one class 
of mind may be prejudicial to that of another is met by 
supposing a preliminary grouping of the men according to 
their dominant tendencies, scientific, scholastic, artistic, 
devotional, militant, and so forth, and treating these 
groups separately, each with its appropriaCe classification 
of circumsLancc Little more Is asked for than that natural 
ability and circumstance, as reasonably interpreted, shall 
be considered cumulative, in a broad and general sense, in 
their power of leading to success It follows from this that 
any exceptionality of natural ability will, on the 
average, be roughly proportional but inferior to the 
exceptionality of ihe accompanying success Also that the 
two will agree in direction, good ability going with high 
success, poor ability with the reverse Rare exceptions do 
not invalidate general conclusions, anv more than the fact 
of one boy in a class of schoolmates dying very early or very 
late invalidates the expectation of life at school ages as 
calculated by actuaries 

Enceplionally Gt/ted J^arniliei —The diagram would 
assure us, even if we had no other grounds for assurance, 
that exceptionally gifted families must exists whose race 
Is a valuable asset to the nation. A few of these have 
been indicated by the present returns ; they well deserve, and 
will probably receive, a full description hereafter It mtist 
suffice for the present to mention the existence of at least 
nine gifted families connected with fellows of the G^yaf 
Society, two or three of whom are exceptionally gift^. 
I will conclude with the remark that the experience goliied 
through this Inquiry has strongly confirmed an opinion ai^ 
preesed in my lecture on Eugenics before the SociolMlCAl 
Soaiety, of which an abstract appeared in these colufimo 
(vp^. lax. p. 8 a), namly, that it would be both feasiUjo knd 
advantageous to make a register of gifted fundlos I kavo 
now bitter hope of being able to carry eonie sudi deiiltil 
into effect. FiUMcie 
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CONGRESS AT GLASGOW. 

A T the oMigreM of the ^hnltary Initltuc^ recently held 
et Olaegeiv, a large number of lanitary officialB, 
delegates from sanitary authorities, and others mterested 
in iwllc health matters assembled, and a busy four days 
of discussions were relieved by a generous programme of 
local entertain meats. Glasgow is an excellent centre for 
such a meeting The hospitality of the city is proverbial, 
and ths enlightened enterprise of the corporation and its 
officials In dealing with the sanitary needs of " The Second 
City in the Empire ” is generally recognised The city 
abounds In interest to those who appreciate what a far- 
sighted and energetic civic management of affairs has 
adiieved in the direction of solving the many public health 
problems which present themselves m every large industrial 
community An enlightened municipality has provided an 
excellent system of electric trams, and acquired its own 
water supply end lighting , four public abattoirs have been 
pstablished, and pRvate slaughter-houses abolished , and 
hospital accommodation amounting to beds to every 
roon of the population has been provided for Che infectious 
^ick But the energy and wisdom which have characterised 
the civic management of affairs is in no respect better 
evidenced than by the circumstance chat in comparatively 
recent venrs no fewer than fifteen parks or open spaces, 
together amounting to more than 1000 acres in area, have 
been procured as lungs for the city There is, indeed, no 
form of municipal enterprise in the interest qf public health, 
however recent or advanced, which has not been adopted 
and put to the test in Glasgow , and hence the attractiveness 
of the city to the hygienist and to the earnest municipal 
representative Model lodgings for the poor and labourers' 
dwellings now replace some of the insanitary property which 
has been demolished , the corporation owns a municipal 
infants* milk depot, reception houses for the temporary de- 
tention of those who have been In close contact with certain 
of the infectious diseases, municipal chemical and bacterio- 
logical laboratories, public baths and wash-houses, and it 
has recently hod the courage to demand the closing of the 
public houses at 10 p m Drunkenness is very prevalent in 
Glasgow, and the more drunkenness ran be reduced the 
easier does the solution become of most public health 
problems 

Despite all this good work, the conditions under which 
so manv of the poor are still housed m Glasgow continue 
to demand the exercise of much energy and enterprise on 
the part of the local authority A tremendous amount of 
" spade-work " still remains to be done, and it is not easy 
to contemplate the state of things which would now exist 
if the corporation had shown less wisdom and vigour in 
dealing with the poorer section of the community in the 
past, for few, if any, cities of Great Britain have stood 
more m need of enlightened administration, Glasgow is 
essentially a manufacturing and trading community A 
city cannot be this and beautiful at the same time It has 
an atmosphere in which poverty, dirt, and intemperance 
naturally take root and thrive But the corporation has 
proved itself to be quite wide awake to the wants of Glasgow, 
and It 1 b administering to those wants with no niggard 
hand. Would that It could deal effectively with those 
pernicious individuals who fatten on the poorest section of 
the community by the system of " farming " tenements, 
and would that It could succeed in abolishing that almost 
essentldlv Scotch custopi of placing beds in air-stagnant 
recesses in the walls of living rooms, for it is not easy Co 
exaggerate the harmful effect the custom must have upon 
the public health 

It Is, of course, impossible within the limits of at short 
article ^0 deal adequately With the extensive programme 
of >work performed at the congress Figuring most 
prqvnf Deafly amtmg the more important subjects which came 
under dla^sflon were those of the milk suppW, the disposal 
of the houilAg of the poor, Infant frodlng, school 

hvgiHBne, rhe hospital Isolation of Infectious fiiiease, and 
diajl^rtiDn 

Di^flatection was generally axpreased at the lack of 
pfeenutiona to guard our imlk supply from con- 
pud there was a general comnctlpn that this 
dilf bi te ayp flep responsible for wmch preventablo lafiuitUe 
dsdifuity, The iadne unanimity wai not accorded to ths 
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subject of the value of hospital liolation of scarlet fever 
patients, and this was responsible fpr a lengthy dlscuulon 
at the conference of medical officers of health There is a 
considerable body of expert opinion opposed to the present 
wholesale and indiscriminate hospitsJ iiolation of this 
disease, which now generally assumes so mild a type 
Hospital Isolation seems Incapable of materially reducing 
the attack rate among the community, and ao few children 
escape attack altogether that the good obtained Is dis- 
proportionate to the enormous expense entailed, and there- 
fore the restriction of the number of cases admitted to 
hospital to those who cannot possibly be nursed at home 
without great risks, is advocated by many This restriction, 
strictly enforced, would reduce the number of admissions 
by some 50 per cent m many large towns, and the money 
thus saved could be spent with far greater effect upon other 
public health measures 

Many of the papers contributed to the congress dealt 
with controversial subjects, and contained nothing of scien- 
tific value , these contributions, however, serve a most useful 
purpose at such meetings, for the adoption or otherwise of 
administrative measures of public health importance is 
largely determined by the trend of the general discussions 
which they evoke 

Reference may be made to one or two of the more practical 
papers which were of general interest 

In a paper read by Dr R H Crowlev upon the spread 
of diphtheria in schools, it was pointed out with reference 
to a school outbreak of this disease in Bradford that 
whereas the throats of ninety-three scholars gave no clinical 
evidence of diphtheria, in forty-two instances diphtheria 
bacilli were present , and the jmportanLe of such an examin- 
ation and the necessity of isolating scholars who, though 
apparently healthy, contain the germ on their throats during 
such outbreaks were emphasised 

Dr Louis Cobbett, in another paper, concludes from the 
result of his experience in the Chelmsford and Cambridge 
outbreaks of the disease that diphtheria bacilli in healthy 
persons are only to be found among such as have come into 
lontact with cases of diphtheria, and possibly also in those 
who have come into contact with healthy people who harbour 
the bacilli, and he advocates that all sanitary authorities 
should have at their disposal the services of a skilled 
bacteriologist 

Dr A Greenwood brought before the notice of the 
congress the results of his examination of the air of certain 
school class-rooms m Blackburn He found that the average 
amount of carbon dioxide (CO,) present in the air of Black- 
burn was 437 per 10,000, whereas that of the air of Black- 
burn schools was 9 69 This amount of vitiation of the air 
in the class-rooms of schools is doubtless very general, and 
improved means of ventilation are demanded in the interest 
of scholars 

Dr H Wright Thompson gave the results of his ex- 
amination of the e>es of 7^0 Glasgow school children He 
found that 34 2 per cent of the 600 Christian chlkfren were 
in need of medical ophthalniic treatment, and that 476 per 
(ent of the 150 Jewish children required such treatment 
So far as eyesight is roncerned, Glatfow children are in a 
worse condition than those m either Edinburgh or Abardew 4 

Mr W C Tyndale and Lieut -Colonel Davlea, R A.M.C , 
in a paper recording valuable experimental work (Including 
suitable bacteriological expenmente), contlude that when 
tSe surface of a chalk formation iB deluged with sewage, 
traces of sewage, as evidenced bacterlologically, may 
penetrate to a considerable depth, but that when sewage 
IS applied in an ordinary and reasonable way over the surface 
no such contamination of the subsoil takes place 

Prof Kenwood and Dr Allan, in dealing with practical 
disinfection, furnished the results of experiments upon the 
disinfecting action of certain disinfectants after being ex- 
posed for four weeks to the air The results show a con- 
siderable loss of power in mcKt instonces, even in the cose 
of carbotlc acid 

A rather sensational paper wes read by the chief sanitary 
inspector for Glasgow, Mr P^er Fyfe, upon the result of 
the ‘ eaamihah'on of certain nocR material taken from 
mattresses This matenal is sometimes made from rags and 
cast-off clothing sorted from ash<^ts; die,, ^nd the bactefl- 
ologiral examination of the flock taken from aome 
recently purchased mattresses disclosed an amount of un^ 
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cleaaJlnetf in the form of live potential dirt that la un- 
pjeaauit to contemplate, and la not without Ita danpra. 
The reaolti of the examination revealed a etate of affalra 
Which calls for remedial action 
The uaual eihibition of sanitary apparatus and appliances 
was held in association with the congras, and a new feature, 
which certainly met with an encouraging atnount of succeea, 
was the delivery, each evening, of free popular lectures upon 
different items of general hygiene 


JATDMN IRRlGkTlO}^ AND ITS RELATION 
TO FAMINES. 

T N the Buminer of 1901 the Governor-Generel of India in 
^ Council decided on the formation of a special com- 
mission to report on the irrigation of India as a protection 
against famine ^ 

The commissioners appointed were Sir T Higham, 
MICE., Inspector-General of Irrigation , the Hon Denail 
C J Ibbetson, Chief Commissioner of the Central 
Provinces , the Hon. J W. P Muir Mackenzie, Secretary 
to the government of Bombay ; Diwan Bahadur Mudaliar, 
member of the Legislative Council of Madras , with Sir 
Colin Scott Moncriefl as president, and Mr W B Gordon, 
MICE, as secretary Their first meeting was held at 
Lahore on October 29, 1901 Two years were spent in 
Inspecting all the principal irrigation works, and their 
report was presented to Parliament a short tune ago in 
the form of a Blue-book 

About the same time the Department of the Interior 
United States Geological Survey sent Mr Herbert 
M Wilson, one of their staff, to India to investigate the 
method of Irrigation as earned out there, and to obtain 
such Information as might be of use to the department 
charged with the irrigation works in the western States 
and the reclamation service of the American Geological 
Survey 

His report, entitled “Irrigation in India,"* was pub- 
lished In 1903 Largely as the result of the renewed 
activity In irrigation in America, the first edition of the 
report was soon exhausted, and a second edition revised up 
to date has been issued 

India stands preeminent in the gigantic engineering 
undertakings earned out for irrigation purposes No other 
country has so vast and so fertile an expanse of territory 
with such convenient slopes for che construction of canals, 
and at the same time such an abundant though varied 
water supply 

The main factors determining the use and value of 
irrigation are the rainfall, the character of the soil, and 
the class of crop best suited to the special conditions pre- 
vailing. 

In India the zone of heaviest rainfall lies along the 
western coast of the main peninsula, where the monsoon 
striking the western Ghats precipitates on their outer slopes 
an average annual rainfall of loo to 250 inches On the 


/ , 

millet, pulaes and rice, and the sprlog drop of Whe«i, 
barley, 'lirtBeed and grturt The cfdpa ntAlitly fiU 

irrigation to ensure a full return are wheat, bdfidy, 
sugar cane, garden crape, and cotton where U groWi dh 
the black soil, The area under wheat covert more ihme 
16 million acres, and that on which cotton it grown 
8& million acres Rice is an extensively cultivated ^cttip^ 
but IS princis^ly limited to the delta lande of the Oriaae« 
Godaveri and Bengal; 80 par cent, of the crops raised in 
such regions are rice Millet and oil seeds also are im- 
portant crops All kinds of vegetables and fruit are prp^ 
duced, these being the chief food of the natives Jute Is 
very extensively grown, the largest Imports to this country 
coming from India Indigo is also largely grown by the 
natives, and poppies for the production of opium. Tobacco 
and coffee are only grown In small quantities. Tea ia 
extensively grown in Assam, where It is Indigenous, and 
also in Darjeeling 

Irrigation has been practised In India from time 
immemorial Many of the large tanks or storage reservoirs 
date back to the eighth and ninth centuries. The Grand 
Anicut in Madras is supposed to have been made In the 
second century A canal on the banks of the Jumna made 
by the former rulers was restored in 1B14, and the ex- 
perience gained In this work led to the construction of the 
great Ganges Canal, a work which in magnitude and bold- 
ness has not been surpassed by any Irrigation work 

The total length of the Government irrigation canals, 
including branches, is 36,000 miles, and they can discharge 
more than 100,000 cubic feet of water a second, and irrigate 
annually 19 million acres There are also 7000 miles of 
minor protection works and storage reservoirs with a 
capacity of 25,000 million cubic feet 

The total area in India irrigated Is estimated at 4^ 
million acres, of which 42 per cent, is supplied with water 
from State works, 15I millions being from canals, and 
3 millions from reservoirs Of the private works, covering' 
25I million acres, 2 8 per cent is from canals, ti 8 from 
tanks, 29 2 from wells, and 14 from other sources 
The capital outlay on the thirty-nine canals and major 
works up to the end of 1901 was more than 36^ millions of 
pounds (counting a lakh of rupees as equal to to,ooof ). 
The annual revenue after paying all working expenses wax 
7 I per cent The works in the Punjab yield a net revenge 
of loi per cent, , those in Bombay and Bengal do not earn 
enough revenue to cover interest charges on capital outlay 
The value of the crops irrigated in a single year is about 
equal to the whole capital cost of the works, and In time 
of famine the produce of the irrigated area being largely 
available for transport to distressed districts becomes an 
important item in the general food supply of the country. 
The irrigation works have also been largely instrumental in 
relieving congested districts. Some o? the great canaJa 
m the North-West Provinces and the Punjab were under- 
taken in districts that were sparsely inhabited , within ten 
years from their construction the country became fully 
populated. 


outer ranges of the Himalayas the annual rainfall amounts 
10 461 inches Pver the greater part of India, however, 
the raihfall is below 40 inches In the extreme south of 
{Mirisqla ijt is scanty and precarious, and in some of 
the 'Sqstes of the north-west the average annual fall is as 
low hf 5 inches Where the annoal rainfall is below from 
10 to 1 2 inches cultivation Is practically impossible with- 
out Irrigation Where it is abundant and exceeds 70 inches 
the chance of the failure of the crops may be regarded as 
so remote os to make irrigation unnecessary Between 
these two^ extremes hea a vast tract of nearly a million 
square miles of which. In the absence of irrigation, no 
part can be deemed absolutejy secure against the uncertain- 
ties 01/ the season and the scourge of famioe. 

On the irrigated lands two crops can be taken in the 
year, one of which is sown in the early spring and gathered 
in the Atumn^ and the other sown in the autumn and 
gathered in tne Spring The summer crop depends little on 
irrigation for its maturing, as, this is growing during the 
monsoon Or Haiay season. The autumn crop consists of 
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With regard to the value of Irrigation works in mitigating 
the horrors and cost of famines, in the Sholapur district, 
where four famines have occurred since 1846, and 
where the cost to the State of the last two famines in 18^ 
and 1899 was equal to 1,150,000!., the estimated Joss 
IS reckoned at 50,000!. a year, which, capJtxllsed 
at 4 per cent , amounts to i) millions of pounds as th« 
limit of unproductive expenditure that might be incumd 
for the sake of avoiding the future cost of famine reUer 
for this district alone. During the terrible famine of 18^, 
for which a large relief fund was raised in this couhfry, 
5| million of lives were lost, although the Indian GoySrii” 
ment expended 11 millions of pounds in relief 
Many of the great works already undertaken have been 
the direct outcome of famines The great famine of 1837 
in Bengal led to the project of the Ganges Canal, 
has now 5500 miles of main canal and branches j the JSiAkia 
which desolated Orissa and the north of India in 1864, whan 
a million of the inhabitants lost their lives by Stanpgliqifi 
notwithstanding the eitpBnditura of upwards of M otlUhrtii 
of pounds in combating the famine, and also mors l 6 $n 
3 mllUoits In works of irngacion, resulted in the volMy 
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^ prmi^tliii 0^ raqurfeape of 

'Af 3 i^ ^iwk of Iff Invflftl^tlofi^ the commiMloii found 
that ill llio l#vaf»l dletrlcte it visited e proffremme of 
^OiSki^lisd bem prepared for vrerk In such proportion of 
the ae le likely to be effected by famine, and 

^t Jf wee iMalmed that most of these works would be of 
a uaefol eharocterp but the commissioners were of opinion 
that im degree of utility likely to be attained must for the 
prepent he regarded as unccrtaio, many of the works having 
been huiTiedly selected In addition to Irrigation, the works 
included roads and railways 

The Opmmisslaneri alio recommended a very extensive 
programme of protective Irrigation works to be constructed 
as rapidly as may be practicable In the tracts that are most 
likely to suffer from famine. They also endorse the recom- 
mendation of the Famine Commission of 1901, that greater 
reliance should be placed in future on village works as a 
meani of employing relief labour than has been the practice 
in recent famines. They, however, advise the use of 
caution, and express the opinion that no relief labour can 
be more useless than that expended on works which, how- 
ever useful If eventually completed, will probably remain 
as a famine folly, Incomplete for ever 

They strongly recomnaend that a central board should be 
constituted, and investedlwith the responsibility of regularly 
watching and reporting progress as to works set out in 
the programme laid down, and of guarding against material 
deviations from the working plans of each province being 
made without the express sanction of the Government 

For the prosecution of their programme of new State 
irrigation works. It is pointed out that a large and 
permanent Increase will have to be made m the strength of 
the engineering establishment 

The general conclusion arrived at is that there Is a wide 
but not unlimited field in which the engineers and civil 
officers can work together for the protection of the country 
from famine, partly by the construction of new State irriga- 
tion works, and partly by encouraging and stimulating the 
extension of irrigation by means of private works Both 
methods Will Involve heavy expenditure on the part of the 
State, upon which there may not be any direct return, 
although It may be justified by the value of the protection 
afforded, Whilo the whole of India can never be protected 
from famine by Irrigation alone, yet much can be done 
lo restrict the area and to mitigate the intensity of famine 
Any enduring success of works earned out will depend no 
less on their effect m evolving a spirit of self-help and thrift 
among the people than in their efficiency in securing crops 
from drought 

Mr Wilson's report la of considerable value to engineers 
engaged in irrigation works, as it contains a great deal 
of Information relating to constructive works, such as 
dams, and also descriptions, accompanied 
by illustrations, of many of the principal irrigation works 
carried out in India 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford —The following re-appoIntments for three years 
nave beftiT made —Dr A. J Herbertson, to be lecturer in 
regional geography and curator of the School of Geography , 
Or G- fi. Grundy, to be lecturer on ancient geography, 
Mr. C R. Beazley, to be lecturer on the history of 
geography. 


Dh Rboui^LD Bullbb, lecturer 00 botany in thi 
University of Birmingham, has been appointed professoi 
of botany In the University of Manitoba. 

The Saliere' fellowship of the Pharmaceutical Socletj 
w Rgnln km confdrred on Mr. J. Stuart HiUs, who sinci 
OotobWi 1903, has devote himself entirely to fesrarch work 
W. CnotaLfev, lecturer in chendstry at St 
Thpniu'e Medical' School, has been a^polnt^ t< 

wcceed PrM, P Wynne, F.R .5 , m the chair oi 

chemistry in the School of Phfrmacy of the Pharmaceutical 
Qreat Brltmln, and (he following demonatraton 
hm bm appointed in the lactff echooP— Mr. P. G. C. 

-f* pbarmadeptlcfc asKi 
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Thb DrimrB' Company hae diecharged the debt el 
University College, London, to the bankers to the amount 
of 30,000!. The treasurer has received from Meters. 
Wernher, Beit and Co their cheque for io,o0ol,, promiStMl 
to promote the incorporation of the college in the univariity 
For the completion of the incorporation scheme, there yet 
remains the sum of iB,qoo 1 to be raised Prof. Oliver has 
been re-appolnted to the Quain chair of botany Dr, F. J, 
Poynton has been appointed sub-dean of the faculty of 
medicine in succession to Prof G D Thane, resigned 
The session 1904-5 will b^in, in the faculties of arts and 
laws and of science, on Tuesday, October 4, and in the 
faculty of medicine on Monday, October 3. The Intro- 
ductory lecture will be given by Prof J NormaA Collie, 
F R S , on October 3, at 4 o’clock 


SOCIETIES AND ACADEMIES, 

London 

Royal Society, June a — * The Advancing Front of the 
Train of Waves Emitted by a Theoretical Hertzian 
Oscillator " By A E H. Love^ F R S , Sedleian Professor 
of Natural Philosophy In the University of Oxford 
The waves emitt^ by Hertz's oscillator have been 
identified with those due to a vibrating electric doublet 
The field due to a variable doublet is expressed by equations 
of the form 

y) = - yJa,. o) 

in which c IS the velocity of radiation, and 4«(c<) is the 
moment of the doublet at time t When there is damping 
4^ has the form 

+ = Ar ^ Bin ?(c^-r+i), 


where K is the wave-length, A a constant depending upon 
the amplitude of the vibrations, • a constant expressing the 
phase, and u a constant expressing the damping Accord- 
ing to the experiments of Bjerknes, v may be taken to 
be about o 4 when the wave-length \ U about 10 m 
The constant ■ is determined by the conditions which 
hold at the front of the waves (r=cl) The field outside 
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this surface is that which Is established at the instant when 
the Vibrations begin. At this instant the brass balls of the 
oscillator are so highly charged that the eiei^ric strength 
of ^e air between them gives way. The ^Imffal field la 
that due to the charges at this Instant, so that it can mpst 
appropriately be represented as tha electroatauc field o| a 
fixed Sublet. 

It'll shown that the mometit of the Initial doublet Is the 
maxiiRum moment of the vfliratiiig doubletj^ and that s n 

■irtity MU 

'>4 ^ r ' 
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Tha<afliBct of tM Introduction of tha'ittiBH-oonitant i is 
d(vufi«d In detail, and the a4vbnce Jot the Mves tlirou^ 
thr pM-jiMtahHihed electroetltlt; 6etd is ill^iBtrated by a 
nundidr of For ndemple, Fig i here shows the 

iiae'i df elecCflc force after an interval qf (051) of a period 
irwn the beginning of the vibrations, the Ane continuous 
clrple representing the front of the waves Fig a shows 



Fig St 

the transverse electric forie at distances between 10 and 13 
wave-iengChs from the doublet at the end of 13 period£> 
Oiitilde the front of the waves, when this front has travelled 
00 far, the electric force is extremely small Hence the 
marked discontinuity of the figure at r3xi3X 
June 16 — “The AbsorpLlon and Ihermal Evolution of 
(jases Occluded in Charcoal at Low Temperatures “ B> 
James Mmr, M.A , D St , LL D , F R S 

“ Ihe Direct Separation of the most Volatile Gases from 
Air without Liquefaction ’’ By James Dowar, M \ , 
D Sc , LL D,. F R S 

Pahis 

Academy of Sciences, August i — M. Masesrt in ihe 
chair — ^The generql organisation of solar resran.hf^'p 
fhe continuous registration of the variable elements 
of the sun H DMlanilrM Ihe author summarise'^ 
the actual position at the present time of researches 
.on the >un, Systematicall} carried out, and suggests 
fuCth^ ftrganhtation of the work — 1 he svnthesis of 
seVefcdl hldohols in the lyclohexane senes Paul SAbatlar 
and Alph Mallho. Starting with cyclohexane, which 

h'^an be ceadily prepared in quantit) b> the method 
ptuviously described, this 1^ converted into the monorhloro- 
and this made to react with magnesium B> 
iac|^g upon this magnesium compound with various alde- 
'ihsnbs an^ ilcetones, and decomposing the resulting product 
'wteli water, several new alcohols have been isolated — he 
characteristics nf anachoropteridiun leaf traces C Eg 
■wrtfvnd and F, Oornallla. — Observations of the sun 
made at the Lyons Observatory with the Brliqner 16 im 
,,efluatorUl during the first quarter of 1904 J QulllBiiina. 
The 1‘eaalta are given in three tables showing the number of 
spoM, ^heir distribution in latitude, and the distribution of 
m f^uls in latitude — On the zeros of integral functions 
Pfci're BMaro^Dk— On the indirect measurement of the real 
veKgjky abrlal vessdiB Paul The absolute 

velocity of -te Airship, L, U the resultant of the velociiv 
of th» and the real speed, W A new method of 

estmiatlnr the Ifltfer is given- — On the theory of helices 
cg|»bl^l 9 ^pliipbrtihg a w sight Bdgar TnfiMrMy.— On 
th^oMiomt of rectilinear diameters Ei NliitMM.r^Bjn 
thp ind^OT refracHon of solvtions . C SMiiwvmu. A 
ri^ly tonfhe critlcUihi Ol Edmo^ Van Aubel on a fonner 
]mper of tiM ^thor>-p^n the mercury thermal ammeter 
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C. OAiMflchwl. The method emplOTed 
for one minute, by a contlnuottt otirnenf,' * 
ance placed in the Inelde the bulb qf a mertA||j(,^lll4eQi^ 
meter, the latter radiating .to a surround Ing Irdpil 
tained at the melting point of ice. The appa^bl , . 

gave a displacement of 145 3 .divisloAa wUh of 

I 588 amperes. Under these conditions » an in tba 

intensity of the current of 001 ampere produced a risq V 
two divisions on the scale 1— The action of adunqnia upon 
boron bromide and on phosphorus trichloride t A* 

The action of ammonia upon boron bromide ddpdm u|bn 
the temperature, an amide being obtained at — , the 

imide at —10° C Phosphorus trichloride at Cv^glvep 

d mixed amido-imide, possibly NH=»P — NH, — ^The ^estim- 
ation of bismuth by electrolysis A Hollaed *and L. 
Bortloun. Details are given of a method foe , sagarqltilg 
iiinall quantities of bismuth electrolytically in the presAice 
of considerable quantities of copper or lead Test 
ments show the degree of accuracy obtainable ^On the 
existence of three kinds of phagocytic cells in normal Aipphi- 
poda L Brunta,— On the urns of 5 i^unciiluf tiudiis 
F Lodroyt. These are not phagocytes nor parasites, 'but 
are detached from the body of the animal — On a fteino- 
greganan of Pjammodrofflur al^itur H BoullB-^Op 4he 
btrurture of the crystalline medium G Prlodol.^On^ the 
Callovian layers of the Morocco frontier Louis 0 Mtll 
and Paul Lomolno — On the eruptive rocks desenbeo by 
the Niger-Bdnou^-Tchad mission Henry Huborf.— 
observations on the alteration of level of the MediterraiHan 
Ph Nogrlo. From a study of an ancient bridge at LeuCade 
the author concludes that the level of the Mediterranean 
IS at present about ) metres higher than it was at tha time 
of the Romans, qr about 2000 years ago — Researc^s on 
animal lai ta^e H Blurry and M Omo-BBlBaSieb 
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SCtEVTinC WORTHIES. 
XXXIV.^Lord Rayleigh. 


RD RAYLEIGH'S investigations have covered 
wide a fields and the advances he has made 
In evety direction have been so marked, that it is no 
easy tftsh to give an account of them in a short notice 
He has left his impress on all branches of physical 
res^rdi, an impress distinguished by the thoroughness 
and completeness of his work, by his skilful adapt- 
ation of means to ends, by a keen insight into the 
essentials of a problem, and by a strong grasp of the 
fundamental principles required for its solution 
Whether it be in his early work before the days 
when he held the Cavendish professorship, in the 
series of electrical iheasurements that marked his 
short tenure of that post, or in the discoveries made 
more recently m his own laboratory at Terlmg, these 
distinctive features stand out, the simplest means are 
selected, the devices nearest to hand adopted, but the 
whole procedure is directed to solving, as accurately 
as the conditions of the work u^ill allow', the problem 
in view. 

The four splendid volumes recently issued by the 
Cambridge University Press are a striking monument 
of his ability, these, with the "Theory of Sound," 
contain his contributions to the advancement of natural 
knowledge, and with their help it becomes possible to 
give some idea of his work 
Bom on November 12, 1842, the son of the second 
Lord Rayleigh, he was educated at Trinity 'College, 
Cambridge, which he entered in October, 1S61 
Some three years later. January, 1S65, he took his 
degree as senior wrangler. In 1866 he was elected to 
a Fellowship, which he held until his marriage in 1871 
The first paper in his collected works is dated 
1869 His latest contribution to science was read 
before the Mathematical Society in June of the present 
year, and deals with Poisson’s solution of the differ- 
ential equation of wave motion 
The earlier papers are miscellaneous in character 
One of the most important, on the theory of resonance 
{Phil, Trans , 1870), appears again in an altered form 
as an important section of the "Theory of Sound," 
while a senes of optical papers in the > Philosophical 
Magassms for 1871, dealing with the colour of the sky, 
the scattering of light by small particles, double re- 
fracHoft, and the reflection of light from transparent 
matter, have long been clasitc,il 
In the first of these he proved that the intensity of 
reflectecl irom amall particles varies inversely 
af iSrt ^eurth power of the wave-length; the third 
paper <ti|Ctitee«s fhe prdperde^ < of an httiompressible 
eAiefi in whld^ the inerda is s function of 
wUle the Mrees^ard the same as those 
it appears that in such an 
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ether the wave surface would not be that of Fresnel; 
it has since been shown that if thd' medium be not 
incompressible, but be such that the forces resisting 
compression are zero, then the wave surface is 
Fresnel's, but the motion is no longer in the wave 
front The fourth paper of this series puts in a clear 
and definite manner the strict theory of reflection of 
waves in an elastic solid as developed by Green, dis- 
tinguishing clearly between his results and those of 
other writers less rigid in their demonstrations 

Another senes of optical papers of great importance 
was published in the Philosophical Magazine nine 
>cars later, in 1880 

These dealt with the theory of certain optical Instru- 
ments, especially with regard to their separating or 
lesolving power In the first of these is established 
the fundamental law* that a double line, when viewed 
through a telescope, cannot be fairly resolved unless ita 
components subtend an angle exceeding that subtended 
by the wave-length of light at a distance equal to the 
horizontal aperture, and the principles leading to this 
law, applicable to a telescope, have been extended to 
the case of a microscope in more recent papers pub- 
lished in the Philosophical Magazine in 1896, and in 
the Journal of the Royal Microscopical Society, 1903 

Lord Rayleigh's contributions to optics are, however, 
best summed up in his article on wave theory in the 
ninth edition of the " Encyclopsdia Britanmca," and 
in themselves constitute a claim to the highest distinc- 
tion 

Clerk Maxwell died in the autumn of 1879, and Lord 
Rayleigh, in response to an influential memorial, ex- 
pressed his willingness to carry on the work at the 
Cavendish Laboratory He was of course elected, an^d 
for the next five years devoted himself to the duties of 
the chair The collected papers show us how fruitful 
those >ear 5 were; moreover, in addition to original 
research, there was much to be done in organising the 
teaching and practical work in the laboratory. On 
hi5 appointment pupils were few, and organised in- 
struction hardU existed Maxwell had collected a 
number of graduate students and inspired them ,|vith 
a keen love for research and investigation, but the 
practical classes which in Lord Rayleigh's time became 
so prominent a feature Of the laboratory had almost 
to be formed In 1879 the natural science trlpoa con- 
tained twenty-five names; in 1884 there were eighty 
successful candidates, very many of whom obtained 
a large portion of their training at the laboratory 

The researches of this period include the well known 
senes of investigations into the* fundamental eJectnca{ 
units These were determined with an accuracy which 
it is difficult even after twenty years' experience of 
similar measurements to surpass, and have foriA^ 
the foundation for the legal standards of resistance, 
current, and electromotive force throughout the 
world. ^ 

* AUusion should be made to a short paper in thovP^'fo- 
sophscal UagoMine for 1892 on a comparison 01 the 

methodi for the 4eterminatioil of resistance In'absolute 

* 
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measure, which, as a recent writer in these columns, 
in reviewing the collected papers, July 30, 1903, 
observed, exhibits in a marked degree Lord Ray- 
leigh’s great capacity for seeing distinctly the essential 
point of an experiment or a measurement and keeping 
that clearly in view throughout This indeed is a 
distinguishing feature of his experimental work, a 
mam factor in his success. Those who knew 
the Cavendish Laboratory when the electrical 
measurements were going on, or have since 
visited the laboratory at Terllng, from which no 
less important work is continually being published, 
have sometimes been astonished at the makeshift 
character of much of the apparatus Contrivances of 
wood and wire and wax do duty where most men would 
use apparatus elaborated with a quite unnecessary 
care, but in Lord Rayleigh’s casep while the essential 
instrument on whirh the accuracy of the investigation 
really depends is as perfect as the skill of the work- 
man can make It, and in addition has been thought 
out in all its details so as to fit it best for the purpose 
immediately in view, for the rest the arrangement 
w'hich comes first to hand is utilised without regard to 
appearances 

The Cambridge period came to an end in 1A84, but 
previously to this, in his address as president of the 
mathematical and physical section of the British 
Association in 1882, Lord Rayleigh had indicated what 
the next series of experiments were to be He referred 
on that occasion to the supposed relation between the 
atomic weights of the chemical elements as a subject 
inviting investigation, and continued, “ The time has 
perhaps come when a rede termination of the densities 
of the principal gases may be desirable — an under- 
taking for which I have made some preparations 
Two years later, when president of the association at 
Montreal, speaking of the value of the study of electro- 
lysis as affording a deeper Insight into the nature of 
chemical reaction, he remarked, “ And 1! I might 
without presumption venture a word of recommend- 
ation it would be in favour of a more minute study of 
the simpler chemical phenomena ” 

From this time forward Lord Rayleigh has devoted 
much of his time to the work thus indicated, publish- 
ing papers in 1887 and 1889 respectively on the relative 
donsities of hydrogen and oxygen and on the composi- 
tion of water in which results are given bearing on 
Prout’s hypothesis. 

The first article in the fourth volume of the collected 
papers is a letter to this Journal, which begins — I 
am much puzzled by some recent results as to the 
density of nitrogen, and shall be much obliged if any 
of your chemical readers can offer suggestions as to 
the cause According to two methods of preparation 
I obtain quite distinct values The relative difference, 
amounting tO about i/iooo part, is small in itself 
— the fliffcrence ultimately found was x/aoo — '‘but 
it lies entirely outside the errors of experiment, and can 
only be attributed to a variation in the character of 
the gas , and his paper concludes, " la it possible 
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that Che difference is Independent of ixnpdrx^^ the 
nitrogen being in a different (dissociated) state? 
This, which was published in i^a, was thd first in- 
dication of the discovery of argon. 

In the following year, 1893, Lord Rayleigh com- 
municated to the Royal Society a paper on the densi- 
ties of the principal gases, containing absolute deter- 
minations with all the precautions that recent physical 
experience or theory could suggest. Here again he 
points out that nitrogen prepared from ammonia is 
lighter than atmosphenc nitrogen by something of 
the order of one-half per cent , he excludes the possi- 
bility of contamination by any known substance, which 
suggests, as before, that an explanation is to be looked 
for in a dissociated state of the nitrogen itself. In April, 
1894, he returned to the problem by way of further 
assuring himself by experiments on actual measured 
contamination of the absence of known impurities, and 
as against the dissociation hypothesis ascertained that 
keeping the lighter nitrogen for eight months did not 
increase its density. Chemical nitrogen was shown to 
differ from atmosphenc nitrogen. As it appeared that 
the impurity could not be removed by known processes, 
and could hardly be in the chemical nitrogen, the next 
step was to remove the nitrogen from the atmospheric 
gas. This was essayed by Lord Rayleigh by combin- 
ation of the nitrogen through the agency of the electric 
discharge, and by Sir William Ramsay, who had 
become associated in the work, by passing it over 
heated magnesium Both workers were able to 
announce to the British Association at Oxford the dis- 
covery of a residue constituting a new gaseous con- 
stituent of atmospheric air Then followed the joint 
memoir of Rayleigh and RaiOsay on the isolation and 
properties of argon 

This physico-chemical work has been since con- 
tinued in vanous forms, the physical properties of 
argon and of other gases have been investigated, and 
in particular attention has been given to the accuracy 
with which Boyle’s Law is satisfied at the ordinary 
temperature This investigation has been extended 
from pressures of 0.01 mm. of mercury up to 150 mm., 
and the research is still in progress 

In addition to this physical work, numerous mathe- 
matical papers, chiefly on problems relating to wave 
motion and vibrations, should be mentioned. 

Meanwhile, wide as has been the field of pure sdOpce 
covered by Lord Rayleigh’s activities, he has found 
time to spare for the promotion of the application of 
science to industry and commerce He was a 
prominent member of the Board of Trade Committee 
on Electrical Standards, to which owe the le^l 
definitions of the ohm, the ampere* and the volt Me 
presided over the Treasury Committee which reebm- 
tnended the establishment of the National PhyaienJ 
Laboratory, and for the past five yean has been chair- 
man of the executiva committee of the labotatory^ To 
his wise counsels and guidance much of Its Bwpeis 
is due Recently he has been a member, of a Qpard 
of Trade Committee on methoda of testing gas, vrhHs 
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he le dialrmaa of the Ordnance Committee of the War 
Office/ 

For some tima he held the distin£:uished position of 
one of the secretaries of the Royal Society 
Throughout his life the sear^ of truth In nature 
has been his mam endeavour. 

** The works of the Lord ere great 
Sought out of all them that have pleasure therein " 

IS the motto he has prefixed to his collected papers 
His friends and pupils throughout the world hope that 
for many years to come he may continue as their guide 
m that search which he has already made so fruitful. 


PHYSIQUE AND EDUCATION 

Physical Detenoration, its Causes and the Cure. By 
A Watt Smyth Pp xv+318 (London John 
Murray, 1904.) Price 6j, net 
Les Exercises phystques et le Diveloppement tn- 
tellectuel. By Angelo Mosso Pp. 294. (Paris ’ 
F^lix Alcan, 1904 ) Price 6 francs 

M rs watt SMYTH’S book performs good 
service in directing the attention of that larger 
public who imagine Blue-books to be dull, and who 
avoid the study of health reports, to the national health 
Those great weaknesses and injuries that beset the 
infant citizen have hitherto caused quite insufficient 
concern. Most of the drawbacks to healthy living here 
set out were proclaimed by the International Congress 
of Hygiene m 1891 ; so slow has been the progress in 
remedying them that we must hope these chapters 
Will be more widely read than those transactions have 
been, Evidently many good sources of evidence have 
been carefully searched; even the sociologist may seek 
here for references, and while the frequent change of 
theme has necessitated brevity, the most salient facts 
and features receive due prominence 
So manifest and so important is the prevalence of 
physical unfitness in children, as observed first by Dr, 
Francis Warner, as recently reported on by a Royal 
CommiBsion (making a striking contrast between the 
children of Aberdeen and those of Edinburgh), and 
as now under consideration by a Departmental Com- 
mittee, that the causes and cure thereof call for this 
volume, whether or no a *' general deterioration ” be 
proved. The argument that excessive urban infant 
death rate is evidence of deterioration of survivors 
when illustrated by the annual mortality table of the 
whole of England (where up to the last decennium 
such mortality has declined) is an argument against 
so many individuals deteriorating as formerly So 
** Individual Physical Deterioration ’* would seem a 
more appropriate title for this work In any case, the 
comparison of the present day low expectation of life 
at ^uthweirk (thirty^ix years) with Hampstead (fifty 
years) is far more important than the consideration 
of the wretchedness of sixty years ago, when Whits- 
chapel had^an expectation of only thirty-<n]^e years 
Here are well told the many wants on ^Ifich unfit- 
ness depends. First, in the mother, want of know- 
and want of means; In the Infant, want of 
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natural or of proper food. In the pupil, want of 
sufficient food. Next comes want of air, overcrowd- 
ing (insufficiently defined), want of school and bed- 
room ventilation Further, rest is wanting to the 
mother, and still more wanting to those children who 
labour, recreation is wanting to the children, and in 
the long unbroken hours of school work Exercise 
IS needed along with recreation 

Such are the causes of physical unfitness; cure lies 
in their removal In general, two means of remedy 
are proposed — legislative measures and increase of 
instruction and knowledge Perhaps the legislative 
proposals of the book evince warm-hearted suggestion 
rather than practical statesmanship, if there be not 
in these measures danger of relieving parents of their 
responsibility, one may yet ^ay with Dr, Bulstrode, 
the State cannot move except m response to a 
decisively expressed public opinion, and to load the 
machinery of public health administration with un- , 
popular measures is, as has been amply exemplified 
in the history of public health, a futile and eminently 
unscientific proceeding. To take a current instance; 
existing powers of making and enforcing by-laws on 
the overcrowding in the east of London are not earned 
out, and have not been thoroughly tried 

We welcome in this book a beginning of the other 
means of remedy — increased knowledge and instruc- 
tion A spread of the information here given may 
render possible in future legislative measures for which 
the nation is not yet ripe 

We agree with the writer that “ the root of the 
national unfitness lies in the health of the mother 
during pregnancy and the feeding of infants during 
their earliest years " , and we read, " out of the children 
(Sheffield) under two years who had died during the 
summer of diarrhoea, death in 21 per cent resulted 
from the mexpenence or ignorance of the mothers 

The better health and physical development (and 
lower infantile death rate) of Jewish children Dr Hail 

attributes mainly to the fact that Jewish women are 
better nourished during pregnancy, are more anxious 
to suckle their children, are more attentive to them 
in early childhood and feed them with more intelli- 
gence ” The Royal Commission on Alien Immigra- 
tion was similarly told, ** the diiTerence in the death 
rate is due to the better care the inhabitants take of 
themselves and their mode of life," and an appendix 
shows death rate of infants, Whitechapel 144, Lime- 
house 204, Whitechapel having nearly double the 
overcrowding, but 31 per cent Alims as compared 
to 3 per cent in the Limehouse' population Further, 
while for ten years the aliens and overcrowding had 
been increasing in Whitechapel, infant deaths had 
fallen 15 per cent In LimehouAe, with no such in- 
creases, deaths had risen 7 per cent. The explanation 
of these striking figures hes in the fact that the over- 
crowding of Whitechapel is caused by aliens — for the 
most part Jews No laws will remedy ignorance, let 
us first take the mote out of our owit eye and learn a 
lesson from the Jewess 

Mrs Watt Smyth has convinced us that the teach- 
ing of girls is the key of the position, and her vivid 
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portrayal of domestic subjects reminds us how 
peculiarly they are a woman's provincei 

If all elder girls are taught that the air, food, cloth- 
ing, washing, rest, and exercise of a baby must, to 
ensure its health, conform to lessons of experience, if 
this teaching be based upon reasoned explanations, n6t 
only will babies benefit^ but young mothers will not 
discontinue to use their reasoning for the wants of 
the growing child. 

The more liberal views recently adopted by the 
Board of Education should expedite this reform 

Boys would welcome any teaching that explained 
how they can best gain and keep strength, and if 
incidentally they are uught that the habit of drink- 
ing more than a pint of beer a day may entail a penalty 
on health, even if a long-deferred penalty, they will 
have learnt a fact not one working man in twenty 
is conscious of to-day The recent actuarial evidence 
of the United Kingdom Provident Institution proves 
that the duration of an abstainer’s life, age thirty, is 
II per cent, longer than that of the ordinary temperate 
insurer 

Teaching will also probably do more for a pure milk 
supply and for the benefit of a rural population than 
legislation. Neglect of all subjects bearing on rural 
occupation in rural school teaching is in itself a lesson 
to the rustic to ignore such study How many farmers 
have heard of cooperative credit, or even know the 
meaning of the word tuberculosis? 

It is pleasant to read how some attempts at amelior- 
ation are commencing in the vivid descriptions of the 
teaching of domestic subjects, the out of school re- 
creation classes, the dilTerent systems of physical 
education, and the practice of physical culture in 
elementary schools. 

Knowledge of the health of the growing child should, 
we agree, be gained by genuine and efficient observ- 
ation; as Dr. Bulstrode writes. — "if an officer were 
appointed to test sight and hearing, detect deformity 
and reduce the hours of working of the physically 
and mentally unfit, the harvest would speedily be so 
abundant that further action would follow in a similar 
direction, " 

It IS to be hoped this useful and interesting work 
may come out in a cheaper form, so that it may instruct 
a wider circle. 

Prof. Mosso has long taught us the principles of 
physical education In his work upon *' Fatigue," and 
in 1893 published a brief comparative study of the 
practices in vogue among Continental nations and in 
England. The present work extends over a wider 
field. Its nucleus consists of three lectures, part of 
a course of lectures upon physical education recently 
insbtutet^^ in Turin for teachers of gymnastics; they 
are " Origines et Decadence de rAgomstlque et 
de In Gymnastique," " L’Agonistique modeme," 
'* L^Educadon physique ‘ dans les UnLversitds, " and 
chapters have been added upon the training in ancient 
Rome, State control, " pddagogie," on the physique 
of the scholar, and on women's education in America. 

Prof, Mono is an entertaining writer; he sees 
equally the picturesque ^side of physical education 
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whether in the paimfra of ancieht Gmce eir at 
Wellesley College among American girls. In many 
countries has he travelled, made Inquiries on the pfot 
and studied their literature. Accordingly, a biMd- 
minded attitude prevails in this book, and the prpbieins 
of physical education are viewed from a muldplleity 
of aspects, but the theme of his title Is not system- 
atically developed 

One gathers generally that the early days of Greece 
and Rome with the American student of to-day re- 
present the best combinations of physique and 
intellect 

Games in the open air are to be encouraged rather 
than exercises in a hall ; the former wiU include more 
moral and intellectual improvement For these games 
Prof Mosso adopts the term " agonistique, " which 
has hitherto been applied to the rivalry of athletic 
sports rather than to the larger congregation who 
should join in the recreative game. The change of 
meaning in this hitherto little used word is to be 
deprecated 

It IS pointed out that the word recreation may convey 
its literal sense if one recognises that those same cells 
of psychomotor centres which have been engaged in 
thought and inhibiting motor impulses are re-animated 
by recreative exercise after study. In devoting them- 
selves to motor activities, the reaction is one that 
regenerates these nerve cells 

The book affords a pleasant general discussion upon 
the physical side of education. 

Hugh R. Bbbvor. 


FISH-PASSES AND FISM^PONDS. 

Fischwege und Fischtetche Die Arbeiten des 
Ingenieurs sum nutzen der Fischerei, By Paul 

Gcrhardt. Pp 147; 142 woodcuts in text. 
(Leipzig : Wilhelm Engelmann ; London : Williams 
and Norgate, 1904.) Pnee 55. net. 

T T 18 a strange thing that in the articles upon river 
^ engineering in the latest edition of the " Encyclo- 
psedia Britannica " there is no reference to the con- 
struction of fish ladders, nor is there, we believe, any 
comprehensive work upon this subject which has been 
produced in Britain, The present work is intended 
primarily for the purpose of instructing engineers in 
that branch of fresh-water engineering which concerns 
fishery matters, 

The author rightly insists upon the necessity of 
engineers who propose to undertake the planning end 
building of fish passes or ponds knowing the habits 
of the fishes concerned# and in his " Einleitung " of 
nmeteen pages sets out concisely the necessary Inform- 
ation in this direction. His statements in some cases, 
however, for example with regard to the habits of 
the salmon in the sea and in the riyer, appear to ns 
somewhat too " cut and dried " coasidering the 
speculative conditiem of our knowledge upon the 
subject. 

The second part of the book deals with fishwaysp 
and after a generdl dissertation upon their impfiMfioO 



'A^ust 1 8, 1903] NATURE 365 


the vaunoui forms of fish pass are considered — the pool 
fishway, the oblique poss, queen’s gap, and the 
various forms of fish ladders The various forms are 
described, but are quite jnsuRiciently criticised. The 
oblique groove, Schrag^asse " (under which, by the 
way, 15 included the queen's gap pass, " Wehrein- 
schnitt ") is dealt with at some length, although it, f.e 
the oblique groove, was years ago considered utterly 
useless in Britain, where it was chiefly tried 

The information upon fish ladders is arranged under 
headings Fischtreppen mit Stegen,” " Fischtrcppen 
mit Sperren u Einschnitten," and " Lachstreppen mit 
Sperren u Schlupfoffnungen,'’ no distinction being 
drawn between step fishways and inclined fishways, 
although, in Britain and America at any rate, the latter 
form has been considered vastly superior to the 
former 

Seeing that the author in his preface undertakes the 
consideration of foreign fishways as well as of German 
ones, we should have expected to see more fish ladders 
described and discussed, especially those of this 
country and America, where this branch of engineering 
has had plenty of scope. The " Smith’s Ladder ” at 
the lower falls on the Ballysadare River is described 
and figured, but no mention is made of the ladder at 
the CoJlooney Falls on the same nver, which is a 
combination of Gail’s and Smith’s inventions. The 
first Smith’s pass, and one of the most successful in 
Scotland — that at Deanstone, on the Teith — surely de- 
served mention, as did the inventor The ** queen’s 
gap " at Poolquay Weir, on the Severn, is described 
in detail, although the weir was washed away in 
188 1, and has never been rebuilt. 

Part 111. 15 devoted to fish-ponds, There is only one 
reference to an English fish farm, and none of the 
numerous American hatcheries, where pond construc- 
tion has been carefully studied, are mentioned 

Much of this part of the book is of less value from 
the British fish culturist’s or engineer’s point of view, 
because in Germany coarse fish, such as the carp, are 
a staple food, and are reared in large numbers, whereas 
most of our fish culture is concerned with the 
Salmonids. As the author says . — 

" Der Karpfen ist derjenige Fisch, der sich am 
besten fiir die Teichwirtschaft elgnet. Er ist ein 
Edelfisch, leicht zu ziehen und schn^wiichsig, so dass 
er gute Ertrdge liefert,” 

and this section of the book is written very much from 
this point of view. 

Much of the information as to the construction of 
ponds and their uilets and outflows is, of course, 
ancient, and can be found in such books as the 
** History of Howletoun,** by the late Sir R. Gibson- 
Maltland 

The book is doubtless a useful exposition of some of 
the existing fish passes and ponds, but in such a work 
we should have expected to find fuller criticisms and 
aummariea, for iAstance> as to the value of one form 
of pass oompored with another. 

On the whole, we think a more useful book could 
be tlrr^tten from a British engineer’s point of view. 

FOanx Balfour Browns. 

NO, 1816, VOL. 70] 


OVR BOOK SHELF. 

Photographic Chemicals and How to Make Them, 

By W- Taylor. Pp, 107. (London 1 lliffe add Sons,. 

Limited ) Price is 

This small volume of a hundred pages consists of 
explanatory remarks on various chemical operations, 
such as fiftenng, weighing, boiling, and so on, and 
concise instructions for the preparation of twenly-one 
substances that are in common use by photographers. 
The author considers that “ the processes may form 
a pleasant variation upon ordinary photographic 
methods ” He adds that " it must not be supposed 
that there will be a saving of cost,” but ” the pleasure 
and amusement afforded by the manipulations, to say 
nothing of their value educationally, if followed out with 
due care, should do far more than compensate for the 
trifling increase in expense ” The instructions given 
are clear and correct, and are illustrated by several 
good figures of really practical apparatus, but, as ia 
often the case in such volumes, the style is uneven 
If the book is intended for those who will profit by 
being told how to test with litmus paper and how to 
bend a glass tube, and need to have figures to show 
what kind of things a pestle and mortal , an evaporat- 
ing dish and a pair of tongs are, then the descriptions 
of processes are far too lacking in detail. They are 
more of the character of instructions that might be 
given to a student of chemistry who has had experi- 
ence in a well appointed laboratory We very much 
doubt whether the author or anyone else has boiled 
away sulphuric acid “in an empty grate ” — of an 
I ordinary room, presumably The open air is sug- 
gested as an alternative place for the performance of 
this and many other operations which would very 
speedily render it impossible to live in any room where 
they were going on The risk of accidents or desir- 
able precautions might have been set forth a little 
more prominently in case the volume should fall into 
the hands of those who know nothing of chemistry. 
However, there are many young people who have 
done ” a little chemistry at school, and these will no 
doubt find it useful It may be noted that the method 
described for preparing anhydrous sodium acetate is 
not efficient, it is necessary to fuse the dried salL 

Dtcltontiatre des Engrats et des Produits chimiques 
amcoles. By E S BelJenoux Pp. x + 158. 
(Pans . Schleicher Frdres et Cie , 1904 ) 

This is meant to be a handy book of reference for the 
farmer and the agricultural student, in which any 
material used in agriculture may be looked up and 
information obtained as to its nature, use, adulteration 
and the like The arrangement is alphabetical under 
such heads as “analysis of the soil/' “ash/' 
“nitrogen,” “purchase of manures", the treatment 
is popular, and though results of experiments are 
occasionally given, there are no references. The 
scheme of the book causes a ^od deal of overlapping, 
and we doubt if the same end of easy reference woiJd 
not be better attained by a good index to an ordinary 
book covering the same ground. The information 
provided is not very well selected nor always correct; 
for example, we read, “ le sulfate d’ammonlaque a, 
au contraire, la propridtd de remonter des profondeura 
du sol oil I'eau peat I'avoir entraind et de revenir k 
la surface ' e’est un sel gnmpantj ainsi qu'on 1'a 
ddnommd, et e’est cette propridtd epdeiale qui le fait 
employer avant I’hiver afin que Ics phiies le faaeent 
^ndtrer jusqu’aux radnes. SI on I'emploie au prui- 
Temps, il fauC I'eofouir par un labour et ne jamah le 
W^lh^dre en couverture. . . . L^azote du oulfada 
d^ammqniaque est dlrecttment assimilable par lei 
plantes." ^ 
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ActualitSs ^cteniifiques By Max de Nansouty. Pp. 

329 (Pans Schleicher Frferes et Cie., 1904 ) Pnce 

3 50 francs 

This collection of short popular essays on scientific 
subjects is likely to appeal to a wide circle of readers 
The questions selected for treatment are those pertain- 
mg to recent discoveries which have been given 
prominence in the Press To name a few of the titles 
IS enough to show the character of the booki especially 
when It Is added that a subject is rarely given more 
than four pages by way of explanation — Radium and 
radio-activityi wireless telegraphy, captive balloons, 
electric cookery, and so on The book may prove of 
service in this country to young people fond of science 
who are learning French 


LETTERS TO HIE EDriUR, 

[rhe Ediiof does not hold himstlf responsible /or opinions 
expressed by hts correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or nnv other part of Naturb 
No nolice IS taken of anonymous lomuiunifationt 1 

An Optical Phenomenon 

A SHORT time ago, when experimenting with a cubical 
mirror, 1 noticed the following peculiar phenomenon — 
Diffused daylight from a near window fell on the mirror, 
and was reflected towards the observer Now, the mirror 
was made to revolve slowly A succession of flashes of 
white light was thrown at the observer as the different 
faces passed before the eye When the rate of about two 
revolutions per second was reached, Instead of the white 
flashes, a display of various colours, resembling interfer- 
ence colours, was observed, and this effect cootinued 
about uz revolutions per second were made, when the 
colours disappeared, and a uniform grey light was 
reflected. The experiment was repeatedly made, and always 
with the same effect. 

The exact moment of appeerance and disappearance of the 
colour effect could only be determined approximately, nor 
IS there, apparently, a definite order in which the colours 
succeed each other At least, 1 was unable to distinguish 
a strict order, but this may have been duo to the imperfect 
way of turning the mirror, viz , by hand power, means of 
obtaining an absolutely uniform rate not being available 
As a rule, several colours appear at the same tune, one 
near the other. On the whole, however, it may be said 
that green tints predominate, whilst yellow hardly appears 
Bluish tints seem to predominate at the beginning and 
towards the end of the colour range 
The experiment may also be varied in the following 
manner —Place the mirror so that the direct sunlight 
strikes It Then turning the mirror, observe the path of 
reflected light On the wall In this path, not far from the 
mirror, fasten a piece of white paper to the wall. When 
the mirror is then turned at the above-named rate, the 
colours Will be seen on the paper , ^ , 

To secure a quick percefkion of the colours, it is well, 
in both cases, to start with a high speed of rotation, and 
then to slacken It gradually. 

1 would like to know whether this phenomenon has 
already been observed by others, and also how it may be 
expUlned J Hilug 

St. John*! College, Tdledo, Ohio, U.S.A 


The Celtic Pony. 

At a sale of Icelandic and Welsh ponies held at Gates- 
head on July 14, 1 observed a small black WeUh stallion 
which laid the essential characteristics of the Celtic pony 
(£q«ui eabtffhqa ctltieus) leteiy described by Prof Ewart. 
There was trace of a callosUy on either hind leg, and 
the tail bad a vaiv well marked caudal fringe or tau-lock. 
while in moat ocher respects this pony conformed to the 
Celtic type . I believe that thie le the first instance on 
record resembtlng the Celtic variety in 
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all the main points The other Welsh ponies at Che ^e, 
so far as I noticed, possessed hock callositiea, but the 
majority of these resembled the Celtic pony In having a 
more or less distinct caudal fringe 

The occurrence of “Celtic'' characters in Welsh and 
other pomes which usually differ from E cahaUus oeliieus, 
as pointed out by Mr Annandale and myself In a paper on 
Faroe and Icelandic ponies {Proc Camb Phil. Soc , vol 
xii., 1904}, is in no way Inconsistent with the view we put 
forward that the present distribution of the Celtic pony 
18 related to the Viking migration This View receives cem- 
firmatlon in Dr Stejneger's statement that there is a 
Norwegian breed called the “ fjordhest “ which is closely 
allied to if not Identical with the Celtic pony But though 
the purest representatives of the Celtic pony at the present 
day seem to be generally restricted to certain (usually 
isolated) parts of north-west Europe, it would appear that 
there are traces elsewhere of the primitive small-headed 
horse (the probable ancestor of the Cel tie pony, according 
to Prof Ewart) which had a wider distribution The Welsh 
and other pomes whiih sometimes show Celtic characters, 
Hs well as certain of the smaller Arabs, probably represent 
such traces (see Ewart, “ The Multiple Origin of Horses 
and Pomes," Trans Highland and Agric Society of Scot- 
land, 1904) 

Out of sixty Icelandic ponies which I examined at the 
Gateshead sale, 1 found fourteen without hock callosities, 
a rather unusually high proportion All colours were re- 
presented, but the commonest and probably the most typical 
colour with the Icelandic pomes was light dun with a dark 
line down the centre of the back 

Francis H A Marshall 

Monksfield, Freshwater Bay, Isle of Wight, August lo. 


THE NEEDS OF ANTHROPOLOGY /AT 
CAMBRIDGE 

A t first sight it does not strike one as a particularly 
edifying spectacle to see an appeal for funds 
made by a department of an ancient university^ but 
after all it U a hopeful sign, as it indicates normal 
expansion or growth along new lines It 1$ a common 
mistake to regard the Universities of Oxford and 
Cambridge as well endowed ; the wealth, such as it is 
'—or rather such as it was — belongs to the colleges 
and not to the university, and as these universines 
are not endowed with public funds, they have to rely 
solely upon ancient and recent benefactions in addition 
to fees received from students Consequently, when 
old subjects expand rapidly, or new subjects arise, 
there are insufficient funds to meet their needs ; 
eEmecially is this the case for scientific subjects, as, in 
addition to the lecturers, class-rooms, and books of 
the older subjects, these require demonstrators, labor- 
atories, apparatus, and specimens Museums, which 
are a necessity to many branches of science, are ex- 
pensive institutions to erect, maintain, and increase. 
They are a relatively new feature in university educa- 
tion, and, though they are at present regarded by some 
with suspicion and by more with dismay, they are 
essential alike to teaching and research, and it is safe 
to predict that their value will become increasingly 
recognised The chief reasons why museums are so 
generally misunderstood are because they are tbo small 
or too badly constructed to display their contents ; they 
are understaffed and starved in funds for cases and 
additions, and, finally, they are not properly arranged. 
The last count is very largely dependent upon the 
previous conditions, for only those who have had ex- 
perience can fully realise the impossibility of orderly 
and educative installation when every department 
of the museum is overcrowded and new spenmens or 
collections are continually coming in. It is usually 
extremely difficult for a curator to keq) pace with the 
new material in addition to the ordinary routine work 
of a museum, and as Scarcely any museum has any- 
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thing* like an adequate staff, U is inevitable that some- 
thing' must be left undone. It is certainly the first dutpr 
of a curator to take care of his specimens, and thus ft 
naturally happens that what is left to a more con- 
venient season is the educational arrangement and 
descriptive labelling of the specimens, as it is these 
deficiencies that cause museums to be condemned as 
uninteresting or uninstructivc, so it is difficult to get 
out of that vicious circle which is so well desenb^ed 
by the proverb, the destruction of the poor is Cheir 
poverty. ” 

A circular, signed by the Disney professor of 
archaeology and the curator of the Museum of 
Archeology and Ethnology at Cambridge, has been 
issued directing attention to the congested state of the 
museum and the inability even to store the existing 
Specimens; the nineteenth annual report of the anti- 
quarian committee, which accompanies the appeal, 
gives a long list of additions to the museum for the 
year 1903, which proves that it is rapidly and 
symmetrically growing Valuable coUections have to 
be stored out of sight, and so arc unavailable for 
purposes of study The university has assigned a fine 
site for the proposed new museum, but as the sub- 
scriptions hitherto raised only amount to about ^300!., 
no steps can be taken towards erecting the building 

Not only do the collections require space and cases 
for them to be seen by the public, and to enable them 
to be used for purposes of instruction and research, 
but rooms are required for the teaching staff, and 
where research and demonstrations can be carried on 
The present teaching staff, of subjects connected with 
the museum, consists of one professor and a lecturer, 
both with absurdly small stipends The circular 
estimates that for the proper development of the de- 
partment a new museum must be provided, at a cost 
of 25,000! , in addition to an adequate annual income 
for maintenance and for the increase of the stipends 
of the curatorial and teaching staff 

The circular concludes by pointing out that no better 
centre than the University of Cambridge can be found 
for the study of anthropology or for Sie development 
of a museum of the best kind, many of her students 
are led for purposes of research, or in the discharge 
of professional duties, or for pleasure, to divers 
quarters of the globe, and not a few among these have 
enriched the museum with valuable collections The 
opportunities for the study of primitive society, and 
for the formation of collections illustrative of its various 
phases, are rapidly vanishing before the advance of 
European civilisation llie funds of the university 
have Deen strained to their utmost of late years to keep 
even the older scientific departments abreast of the 
times It IS therefore necessary to appeal for outside 
help in order to raise the funds rrauired for the 
erection, equipment, and endowment of a museum of 
anthropolo^ which shall be worthy of the university 


BRITISH ASSOCIATION MEETING AT 
CAMBRIDGE 

TN the Issues of Nature for July 21 and August 4, 
^ articles giving general accounts of the local 
arrangements and of the main items in the sectional 
programmes were published At the time of 
writing this article the sectional cominittees had not 
met so that the programme of technical papers to be 
read befpre the j^ecdons cannot be fully announced 
The meetings begin to-d^, but already thb reception 
room at the GuiTdhall has been openra, and a very 
large miihber of members have applied for reserved 
a^ata et the {first general meetifig, when the president 
will deHvar his awlress. An eaceptionBlty large num- 
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ber of tickets have already been sold, so that there is 
every probability that the Cambridge meeting will 
see one of the largest attendances the Association has 
known during recent years The unusual number of foreign 
guests who will be present, and the many leading men 
of science of Great Britain who have accepted invi- 
tations will make the meeting a thoroughly repre- 
sentative one in all branches of science An in- 
teresting memento of the meeting is a book of 
lithographed signatures of the members of the 
Association who were present at the first meeting in 
Cambridge in 1833 There are only a few of these 
books, and they will be on saie jn the reception room 
during the present meeting 

The arrangements of the reception room and general 
rooms at the Guildhall are ver> complete, and now 
that the somewhat unexpected rush at opening is over 
the attendants will be able to cope easily with the 
large amount of business that is to be done A word 
should be said about the postal arrangements. A 
temporary post office has been established in the 
general receptioii room, where all postal business can 
be transact^ For the convenience of members a 
special bov has been provided in which notes for 
members of the Association may be placed unstamped; 
these will be sorted and delivered with ordinary letters 
at the post office in the reception room One of the 
new features of the general arrangements is the 
establishment of a Press Bureau At this office infor- 
mation will be collected from sectional secretaries and 
will be available for the Press, so that full information 
can be obtained without the difficulty of finding the 
sectional secretaries It is hoped that this arrange- 
ment will facilitate reports of sectional and other 
meetings, and lead to a more satisfactory account of 
the Association’s proceedings in the Press 

A weather forecast will be supplied by Dr Shaw 
from the Meteorological Office twice a day during the 
meeting. This will be posted in the general reception 
room 

At present we can only give the titles of a few ol 
the papers which have not appeared m earlier articles 
In Section A it is expected that there will be a dis- 
cussion on n-r ays Prof, Lummer and probably Prof 
Rubens will take part in the discussion of this most 
debated question. Mr Burke, who is one of the few 
Englishmen who have made experiments on these rs^s, 
is also expected to contribute to the discussion Dr, 
Rotch, the director oF the Blue Hill Observe toiT, is 
to read a paper on the temperature of air in cyclones 
and anticyclones as shown by kite-fiights at Blue Hill 
Observatory, U S.A, Prof W Wien will read a 
paper on experiments to determine whether the ether 
moves With the earth or not 

In Section A this year is included as a subsection 
the department of cosmicnl physics Under this sub- 
section is the committee appointed by the International 
Meteorological Committee at Southport in 1903 to 
combine and discuss meteorological observations from 
the point of view of their relations with solar physics 
The members of this committee who will attend are, io 
far as is known at present, Sir J Eliot, Sir Norman 
Lockyer, M A Angot, Prof Ricc6, Prof. Knut 
Angstrom, Prof Birkeland, Dr. W J. S Lockyer, Dr. 
W N Shaw, Mr Axsel S. Steen, and Prof S P. 
Langley 

In Section B twenty-nine papers arc to be cotn^ 
municated Eleven of these papers are by 
Cambridge chemists, and a most interesting meet- 
ing is looked forward to The greatest Interest per- 
haps centres round the paper by Dr. Lowry on 
d3Fnamic isomerism, and the discussion of the report 
to be presented by Mr. H 6. Jones on the stere<^ 
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chemistry of nitrogen. In this discussion it is expected 
lhat Prof. Aschan, of Helsingfors, Prof. Pope, Prof 
Kipping, and Prof Wedekind will take part. In 
connection with this section the apparatus of Messrs 
Heycock and Neville will be on view, and in the 
University Chemical Laboratory Prof Liveing has set 
4ip an echelon speci'roscope with which the Zeeman 
effect and other interesting phenomena in spectroscopy 
will be exhibited 

In Section 1, devoted to physiology, m addition to 
the communications already announced, Mr Hankin, 
pathologist at Agra, will on Saturday morning deliver 
■Si lecture on the spread of plague Thursday after- 
noon will be devoted to the heart. Communications 
from Prof Sherrington and Miss Sow ton on the 
■action of chloroform on the heart, from Dr W, E 
Dixon on the action of alcohol on the heart, and 
from Dr G A Gibson on the disturbance of cardiac 
rhythm will be made Tuesday w'ill be devoted 
to physiological chemistry Prof Macallum, of 
Toronto, will read a paper on the distribution of 
potassium in animal and vegetable cells, and a com- 
municaticn will be received from Prof. Kossel and 
Mr Dakin on protamines and a general discussion 
on the nature of proteids On Friday and Saturday 
afternoons this section will hold no meetings, but the 
Physiological and Psychological Societies will meet 
on these days, so that members of the Association 
who desire can attend these meetings without missing 
any of the papers communicated to the Association 
On Monday afternoon Prof Schafer, of Edinburgh, 
will give an account of methods of artificial respiration 
with a special view to the restoration of the apparently 
drowned This should be a specially interesting de- 
monstration in view of Prof Schafer’s new method 
for producing artificial respiration The rest of 
Monday afternoon will be devoted to other demon- 
strations. The physiological laboratory will be open 
for inspection by members of the Association during 
the meetings 

In the Cavendish Laboratory an exhibition of ap- 
paratus and objects of scientific interest will be open 
during the session Of special interest is the ex- 
hibition of geometrical models under Section A, and 
of models made at various schools under the educabon 
section. Among the more interesting of the models 
under Section A may be mentioned a plaster model 
of the general cubic surface with its twenty-seven 
lines drawn on it, and a model of Sir Robert Ball’s 
^findroid The Cambridge Scientific Instrument 
-Company is exhibiting a collection of scientific 
instruments, among which an oscillograph will be 
shown in action at certain times during the session 
The Cambridge University Press is exhibiting ,b 
large number of books, Mr. C E. S. Phillips will 
exhibit a new automatic vacuum pump, ahd Prof 
J. A Fleming will show an Ipstruinent for measuring 
wave-lengths used in wireless telegraphy. ^ 

Dr W. N Shaw will Show the ” microbarogcaph ” 
which he and Dines have recently invented 
This instruhieht is fOr measuring and reoofding sihail 
and japid vkHations of atmospheric pt^essure, while 
-slovv^ changes are allowed to escape, r Various forma 
of self-recording meteorological ijistirpLp^ehts will be 
^own by Messrs. Lander and . A temperature 

nstrumeqt is set up gt We^ entrance to the 

K )y the Cambridge 5[tii^tific Instrument 
In addition to the i;^m used for the main 
le exhibition, the Cavendish and other 
i will be open ^or inspection during the 
ere members caA see the ordinaiy apparatus 
study the methods of sdentlnc teaching 
the university. 
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Inauguoal Address by the Right Hon. A J. fiALroua, 
D C L., LL D., M P., F R S , Chancellor of the 
LFnivbrsitv of Edinburgh, President of thb Associ- 
ation 

Reflections suggested by the New Theory of 
The meetings of this great Society have for the most part 
been held in crowded centres of population, where our 
surroundings never permit us to forget, were such forgetful- 
ness in any case possible, how close is the tie that binds 
modern science to modern industry, the abstract researches 
of the student to the labours of the inventor and the 
mechanic This, no doubt, is as it should be The inter- 
dependence of theory and practice cannot be ignored without 
inflicting injury on both , and he is but a poor friend to 
either who undervalues their mutual cooperation 

Yet, after all, since the British Association exists for the 
advancement of science, it is well that now and again we 
should choose our place of gathering in some spot where 
science rather than its applications, knowledge, not utility, 
are the ends to which research 15 primarily directed 

If this be so, surely no happier selection could have been 
made than the quiet courts of this ancient University For 
here, if anywhere, we tread the classic ground of physical 
discovery Here, if anywhere, those who hold that physics 
1^ the true Scientia SaenUarumf the root of all the sciences 
which deal with inanimate nature, should feel themselves 
at home For, unless I am led astray by too partial an 
affection for my own University, there is nowhere to be 
found, in any corner of the world, a spot with which have 
been connected, either by their training in youth, or bv 
the labours of thpir maturcr years, so many men eminent 
as the originators of new and fruitful physical conceptions! 

I say nothing of Bacon, the eloquent prophet of a new era , 
nor of Darwin, the Copernicus of Biology ; for my subject 
to-day is not the contributions of Cambridge to the general 
growth of scientific knowledge I am concerned rather 
with the illustrious line of physicists who have learned 01 
taught within a few hundred yards of this building — a line 
stretching from Newton in the seventeenth century, through 
Cavendish in the eighteenth, through Young, Stokes, Max- 
well, in the nineteenth, through Kelvin, who embodies an 
epoch in himself, down to Rayleigh, Larmor, J. J Thom- 
son, and the scientific school centred in the Cavendish 
laboratory, whose physical speculations bid fair to render 
the closing years of the old century and the opening years 
of the new as notable as the greatest which have preceded 
them 

Now what IS the task which these men, and their 
illustrious fellow-labourers out of ail lands, haye set them- 
selves to accomplish? To what end led these new and 
fruitful physical conceptions *' to whi^ ' jr‘^HllFe just re- 
ferred? It Is often described as the dlsc 6 VRry>of the ” laws 
connecting phenomena" But this ^lAMeailtBinly a mislead- 
ing, and in my opinion a umfequate, account of the 
Subject To begin with» iCUH. not only Inconvenient, but 
confusing, to describe ag 'V phenomena " things which do 
not appear, nave appeared, and which never 

can appear^ th D^gs so poorly provided as ourselves with 
the apparaCds* Sense perception But apart from this, 
Which If ' a Ithguntlc error too deeply rooted to be easily 
exterthinatsd, is it not most inaccurate in substance to 
say that a knowledge of Nature’s laws is all we seek when 
index tigating Nature? The physicist looks for something 
more tnan what, by any stretch of language, can be de- 
scribed as " co-existences ” and " sequences " between eo- 
called " phenomena ’’ He seeks for something deeper than 
the laws connecting possible objects of experience. His 
object IS physical reality - a reality which may or may not 
be capable of direct perception ; a reality which ie in any 
case Independent of it , a reality which constitutes the 
permanent mechanism of that physical universe with which 
our immediate empirical connection Is so slight and so 
deceptive That such a reality exists, though phlloaophers 
have doubted. Is the unalterable faith of saence ; and were 
that faith per impossifriie to perish under the aseaukt of 
critical sp^ulatlon, science, as men of science usuallv 
conceive it, would parish likewise 

If this be 10 , If one of the tasks of science, and more 
particularly of physics, Is to frame a conception nl the 
physical universe in Its Inner reaUty, then any acteni]^ ^ 
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compare ths different mpdei in which, at different epochs of 
scientlAc deveiopment, rhis inteflectual picture has been 
drawn cannot fail to suggest questions of the deepest 
interest True, 1 am precluded from dealing with such of 
these questions as are purely philosophical by the character 
of (his occasion , and with such of them as are purely 
Bcientiilc by my own incompetence But some there may 
be suAciently near the dividing line to Induce the specialists 
who rule by right on either side of U to view with forgiving 
pyes «ny trespasses into their legitimate domain which I 
may be tempted, during the next few minutes, to commit 

Let me, then, endeavour to compare the outlines of two 
such pictures, of which the first may be taken to represent 
the views prevalent towards the end of the eighteenth 
Lentury , a little more than a hundred years from the publl- 
lation of Newton's " Pnncipia," and, roughly speaking, 
about midway between that epoch-making date and the 
present moment I suppose that if at that period the 
average man of science had been asked to sketch his general 
conception of the physical universe, he would probably have 
said that It essentially consisted of various sorts of ponder- 
able matter, scattered in different combinations through 
space, exhibitii^ most varied aspects under the influence 
of chemical affinity and temperature, but through every 
metamorphosis obedient to the laws of motion, always re- 
taining Its mass unchanged, and exercising at all distances 
a force of attraction on other material masses, according 
to a simple law. To this ponderable matter he would (m 
spite of Rumford) have probably added the so-called 
“ imponderable " heat, then often ranked among the 
elements; together with the two “electrical fluids,’’ and 
the corpuscular emanations supposed to constitute light 

In the universe as thus conceived, the most important 
form of action between its constituents was action at a 
distance , the principle of the conservation of energy was. 
In any general form, undreamed of, electricity and 
magnetism, though already the subjects of Important in- 
vestigation, played no great part in the Whole of things , 
nor was a diffused ether required to complete the machinery 
of the universe 

Within a few months, however, of the date assigned for 
these deliverances of our hypothetical physicist came an 
additron to this general conception of the world, destined 
profoundly to modify it About a hundred years ago Young 
opened, or re-opened, the great controversy which finally 
established the undulatury theory of light, and with jt a 
belief in an interstellar medium by which undulations could 
be conveyed But this discovery involved much more than 
the substitution of a theory of light which was consistent 
with the facts for one which was not , since here was the 
first authentic introduction ^ into the scientific world-picture 
of a new and prodigious constituent — a constituent which 
has altered, and Is still altering, the whole balance (so to 
speak) of the composition Unending space, thinly strewn 
with suns and satellites, made or m the making, supplied 
sufficient material for the mechanism of the heavens as con- 
ceived by Laplace Unending space filJed with a continuous 
medium was a very different affair, and gave promise of 
strange^ developments It could not be supposed that the 
ether, if its reality were once admitted, existed only to 
convey through interstellar regions the vibrations which 
hapjMn to stimulate the optic nerve of man. Invented 
originally to fulfil this function, to this it could never be 
confined. And accordingly, as everyone now knows, things 
which, from the point of view of sense perception, are as 
dietinct as light and radiant heat, and things to which sense 
perception makes no response, like the electric waves of 
wireless telegraphy,* intrinsically differ, not in kind, but 
in magnitude alone 

Thie, however, is not all, nor nearly all If we jump 
over the century which separates 1804 from 1904, and 
attempt to give in outline the world -picture as it now pre- 
sents itself to some leaders of contemporary speculation, we 
mil find that in the Interval It has been modified, not 
metpiy each fafsreachiiig disooveries as me atomic and 
motecular composition of ordinary matter, the kinetic theory 
of gases, and the laws of the conservation and dissipation 


F QOAOM, DOE nvw, But baforo 


* Tbe hMbesIs ef so othw mui, of \ .. . 

VeaM one Fm^nSL Je canne* uid le haw bow MioblUM 

^ ruM Iwwn wnnubtho iheoroilsel woib of MueoU snd the np«H- 


of energy, but by the more and more important part which 
electricity and the ether occupy in any representation of 
ultimate physical reality* 

Electricity was no more to the natural philosophers in the- 
\ear 1700 than the hidden cause of an insignificant pheno- 
menon ^ It was known, and had long been known, that 
such things as amber and glass could be made to attract 
light objects brought into their neighbourhood , yet it was 
about fifty years before the effects oE electricity were per- 
reived in the thunderstorm It was about 100 years before 
It was detected in the form of a current It was about lao 
years before it was connected with magnetism , about 170 
years before it was conneLted with light and ethereal 
radiation ' 

Dut to-day there are those who regard gross matter, the 
matter of everyday experiente, as the mere appearkhre of 
which electricity is the physical basis , who think that the 
elementary atom of the chemist, itself far beyond the limits 
of direct perception, is but a connected system of monada 
or sub-atoms which are not electrified matter, but are 
electricity itself, that these systems differ in the number of 
monads which they contain, in their arrangement, and in 
their motion relative to each other and to the ether , that 
on these differences, and on these differences alone, depend 
the various qualities of what have hitherto been regarded! 
as indivisible and elementary atoms , and that while In most 
cases these atomic systems may maintain their equilibrium 
for periods which, compared with such astronomical pro- 
cesses as the cooling of a sun, may seem almost eternal, 
they are not less obedient to the law of change than the 
everlasting heavens themselves 

But if gross matter be a grouping of atoms, and iF atoma 
be systems of electrical monads, what are these electrical 
monads^ It may be that, as Prof Larmor has suggested, 
they are but a modification of the universal ether, a modifi- 
cation roughly comparable to a knot in a medium whirh 
19 inextensible, incompressible and continuous But 
whether this final unification be accepted or not, it is certain 
that these monads cannot be considered apart from the 
ether It is on their Interaction with the ether that their 
qualities depend , and without the ether an electric theory 
of matter is impossible 

Surely we have here a very extraordinary revolution 
I'wo centuries ago electricity seemed but a scientific toy. 
It IS now thought by many to constitute the reality pf which 
matter Js but the sensible expression It is but a century 
ago that the title of an ether to a place among the con* 
stituents of the universe was authentically established It 
seems possible now that it may be the stuff out of which 
that universe is wholly built Nor are the collateral in- 
ferences associated with this view of the physical world! 
less surprising It used, for example, to be thought that 
mass was an original property of matter, neither capable 
of explanation nor requiring it, m its nature essentially 
unchangeable, suffering neither augmentation nor diminu- 
tion under the stress of any forces to which it coi|M be 
subjected , unalterably attached to, or identified with, each 
material fragment,' howsoever much that fragment might 
vary in i(s appearance, its bulk, Its chemical or its physicaL 
condition 

But if the new theories be accepted those views must be- 
revised. Mass js not only expl]ca,blei Jt is actually explained.. 
So far from being an attribute of matter considered lA itself. 
It 19 due, as 1 have said, to the refatloa between the electricaf 
monads of which matter is composed and the ether in which 
they are bathed So far from being unchangeable, it 
changes, when moving at very high speeds, with every 
change in its velocity ' 

Perhaps, however, the most impressive alteration in our 
picture of the universe required by these new theories Is to 
be sought In a different direction We have all, 1 suppose, 
been interested in the generally accepted views as to the 
origin and development of suns with their dependent 
planetary systems , and the gradual dissipation of the energy 
which during this process of concentration has largely takea 
jthe form of light and radiapt heat. Follow out the theory 
to its obvious conclusions, and it beDome* plain that the 
stars now visibly incanducent are those In mld-jOurney 
between the nebula: from which they sprang and the frosdit 

> The iM4ne htskory of ■leciilcity hegins wUh Gllben, but 1 hsee 
ihrpDabeai confiiied my obsuveileiM to the poR NewuoUa period. 
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darkness to which they are predestined Vvhatp then, are 
we to think of the Invisible multitude of the heavenly bodies 
In which this process has been already completed? Accord- 
ing to the ordinary view, wo should suppose them to be in 
a state where all possibilities of internal movement were 
exhausted At the temperature of Interstellar space their 
constituent elements would be solid and inert , chemical 
action and molecular movement would be alike impossible, 
and their exhausted energ-y could obtain no replenishment 
unless they were suddenly rejuvenated by some celestial 
collision, or travelled into other regions warmed by newer 
suns 

Ihis view must, however, be profoundly modified if we 
aciept the electric theorv of matter We can then no long'er 
hold that if the internal energy of a sun were as far as 
possible converted into heat either by its contraction under 
the stress of gravitation or by chemical reactions between 
its elements, or by any other inter-atomic force , and that, 
were the heat so generated to be dissipated, as in time It 
must be, through infinite space, its whole energy would be 
e\hausted On the contrary, the amount thus lost would 
be absolutely insignificant Lompared with what remained 
stored up within the separate atoms The syslrin in Its 
corporate capacity would become bankrupt — the wealth of 
its individual constituents would bo scarcely diminished 
They^ would lie side by side, without movement, without 
chemical affinity, yet each one, howsoever inert in its 
external relations, the theatre uf violent motions, and of 
powerful internal forces 

Or, put the same thought in another form When the 
sudden appearance of some new star in the telescopic Held 
gives notice to the astronomer that he, and perhaps, in the 
whole universe, he alone, is witnessing the conflagration 
of a world, the tremendous Tones by which this far-off 
tragedy is being accomplished must surely move hi« awe 
Yet not only would the members of each separate atomic 
system pursue their relative course unchanged, while the 
atoms themselves were thus riven violently apart in flaming 
vapour, but the forces by which such a world is shattered 
are really negligible compared with those by which each 
atom of It IS held together 

In common therefore, with all other living things, wc 
seem to be practically concerned chiefly with the feebler 
forces of Nature, and with energy in its least powerful 
manifestations Chemical affinity and cohesion are on this 
theory no more than the slight residual effects of the internal 
electrical forces which keep the atom in being Gravita- 
tion, though it be the shaping force which concentrates 
nebulae into organised systems of suns and satellites, is 
trifling compart with the attractions and repulsions with 
which we are familiar between electrically charged bodies , 
drhile these again sink into insignificance beside the attrac- 
tions and repulsions between the electric monads themselves 
The irregular molecular movements which constitute heat, 
on which the very possibility of organic life seems absolutely 
to haqg, and in whose transformations applied science is at 
present so largely concerned, cannot rival the kinetic energy 
stored within the molecules themselveSr This prodigious 
mechanism seems outside the range of our immediate 
^ interests We live, so to speak, merely on its fringe It 
has for us no promise of utilitarian value It will not drive 
our mills ; we cannot harness it to our trains Yet not less 
on that account does It stir the intellectual Imagination 
The starry heavens have from time Immemorial moved the 
worship or the wonder of mankind. But If the dust beneath 
our feet be indeed compounded of innumerable systems, 
whose elements ors ever in the most rapid motion, yet 
retain through uncounted ages their equilibrium unskaketi, 
we can hardly deny that the marvels we directly see are not 
more worthy of admiration than those which recent dis- 
coveries have enabled ui dimly to surmise 

NoW) whether the main outlines of the world-picture which 
1 have just imperfectl/ presented to you be destined to 
■urvJfe, or whether in their turn they are to be obliterated 
by Mm new drawing on the scientific palimpsest, ^1 wiU, 
I fhljk. that BO bold an attempt to unify physical 

naturd^i^es Mings of the most acute intellectual gratifl- 
cation Too satisfaction it gives is almost wsthetlc in its 
Intensity iquallty* We f^ the same sort of pleasurable 
shock as when from the crest of soifie melancholy pass We 
first see far Mow us the sudden glories of plain, river, and 
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mountam. Whether this vehement sentiment In favour of 
a simple universe has any theoretical justification 1 will 
not venture to pronounce There is no a ffiori reasdn that 
1 know of for expecting that the material world should be 
a modification of a single medium, rather than a composite 
structure built out of sixty or seventy elementary Substances, 
eternal and eternally different Why, then, should we feel 
content with the first hypothesis and not with the second^ 
Yet so it is Men of science have always been restive under 
the multiplication of entities They have eagerly noted Bn> 
sign that the chemical atom was composite, and that the 
different chemical elements had a common origin Nor, 
for my part, do [ think such instincts should be ignored 
John Mill, if I rightly remember, was contemptuous of those 
who saw any difficulty in accepting the doctrine of action 
at a distance " So far as observation and experiment can 
tell us, bodies do actually inffuence each other at a distance 
And why should they not? Why seek to go behind ex- 
perience in obedience to some a prtort sentiment for which 
no argument can be adduced? So reasoned Mill, and to 
his reasoning ] have no reply Nevertheless, We cannot 
forget that it was to Faraday's obstinate disbelief in “ action 
at a distance " that we owe Kome of the {.rucial discoveries 
on which both our electric industries and the electric theory 
of matter are ultimately founded , while at this very moment 
physicists, however baffled in the quest for an explanation 
of gravity, refuse altogether to content themselves with the 
belief, so satisfying to Mill, that it is a simple and in- 
explicable property of masses acting on each other across 
space 

'these obscure intimations about the nature of reality de- 
serve, I think, more attention than has yet been given to 
them That they exist is certain , that they modify the 
indifferent impartialily of pure empiricism can hardly be 
denied The Lommon notion that he who would search out 
the secrets of Nature must humbly wait on experience, 
obedient to its slightest hint, is but partly true This may 
be his ordinary attitude , but now and again it happens that 
observation and experiment are not treated as guides to be 
meekly followed, but as witnesses to be broken down in 
cro5si-ex arm nation Ihelr plain message is disbelieved, and 
the investigating judge does not pause until a confession 
in harmony with his preconceived ideas has, if possible, been 
wrung from their reluctant evidence 

This proceeding needs neither explanation nor defence in 
those cases where there is an apparent contradiction between 
the utterances of experience in different connections Such 
contradictions must of course be reconciled, and science 
cannot rest until the reconciliation is effected The difficulty 
really arises when experience apparently says one thing and 
scientific instinct persists in saying another Two such cases 
I have already mentioned , others will easily be found by 
those who care to seek What is the origin of this instinct, 
and what its value , whether it be a mere prejudice to be 
brushed aside, or a clue which no wise man would disdain 
to follow, I cannot now discuss Fpr other questions there 
are, not new, yet raised in an acute form by these most 
modern views of matter, on which I would ask your in- 
dulgent attention for yet a few moments 

That these new views diverge violently from those 
suggested by ordinary observation Is plain enough No 
scientific education Is likely to make us, !n our unreflectlve 
moments, regard the solid earth on which we stand, or 
the organised bodies with which our terrestrial fate Is so 
intimately bound up, as consisting wholly of electric r^oiiads 
very sparsely scattered through the spaces which these frag- 
ments of matter are, by a violent metaphor, described at 
" occupying ” Not less plain is it that an glmost equal 
divergence is to be found between these new theories and 
that modification of the common-sense view of matter with 
which science has in the main been content to work* 

What was this modiAcation of common sense? It is 
roughly indicated by an old philosophic distinction drawn 
between what were called the primary and the 
" secondary " qualities of matter. The primary qualities, 
such as shape and mgsi, were supposed to possess an exist- 
ence quite indqiendertt of the observer , and so far the theory 
agreed with common sense* The secondary qualitfee, on 
the other hand, such as warmib and goIouTi were thought 
to have no such Independent exletenoe, being, indeed; 
more than Che resultants due to the action of the prtmnry 
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quAlltit^B on our orgajiB of senw-perception , and here, no 
doubt, conunon eenn and theory parted company. 

You need not fail that 1 am going to dr^ you into the 
controveniea with which thii theory la hiitoncally con- 
nected They have left abiding traces on more than one 
system of philosophy They are not yet solved In the 
course of them the veiY poailbility of an independent physical 
unlverae has seemed to melt away under the solvent powers 
of critical analysis But with all this I am not now con- 
cerfttd. I do not projiose to ask what proof we have that 
an external world exists, or how, if it does exist, we are 
able to obtain cognisance of it. These may be questions 
very proper to be asked by philosophy , but they are not 
proper questions to be asked by science For, logically, 
they are antecedent to science, and we must reject the 
sceptical answers to both of them before physical science 
brcomes possible at all My present purpose requires me 
to do no more than observe that, be this theory of the 
primary and secondary qualities of matter good or bad, it 
IS the one on which science has in the mam proceeded It 
was with matter thus conceived that Newton experimented 
To it hr applied his laws of motion , of it he predicated 
universal gravitation Nor was the case greatly altered 
when science became as much preoccupied with the move- 
ments of molecules as it was with those of planets For 
nioIeculcB and atoms, whatever else might be said of them, 
were at least pieces of matter, and, like other pieces of 
matter, possessed those “ primary " qualities supposed to be 
charaLteristic of all matter, whether found in large masses 
or in small 

But the electric theory which we have been considering 
rarnos us into a new region altogether It does not confine 
Itself to accounting for the secondary qualities by the 
primary, or the behaviour of matter in bulk by the behaviour 
of matter in atoms , it analyses matter, whether molar or 
molecular, into something which is not matter at all The 
atom IS now no more than the relatively vast theatre of 
operations in which minute monads perform their orderly 
evolutions , while the monads themselves are not regarded 
as units of matter, but as units of electricity , so that matter 
IS not merely explained, but is explained away 

Now the point to which I desire to direct attention is not 
to be sought in the great divergence between matter as 
thus conceived by the physicist and matter as the ordinary 
man supposes himself to know it, between matter as it is 
perceived and matter as It reallv is, but to the fact that the 
first of these two quite inconsistent views is wholly based 
on the second 

This is Burelv something of a paradox We claim to 
found all our scientihc opinions on experience ; and the ex- 
perience on which we found our theories of the physical 
universe is our sense-perception of that universe That $s 
experience; and in this region of belief there is no other 
Yet the conclusions which thus profess to be entirely founded 
upon experience are to all appearance fundamentally opposed 
to It ; our knowledge of reality is based upon illusion, and 
the very conceptions we use in describing it to others, or in 
thinking of It ourselves, are abstracted from anthropo- 
morphic fancies, which science forbids us to believe and 
Nature compels us to employ 

We here touch the fringe of a senes of problems with 
which Inductive logic ought to deal, but which that most 
Unsatiefactory branch of philosophy has systematically 
Ignored Ihls is no fault of men of science They are 
occupM fn the task of making discoveries, not in that of 
enainlflg' Che fundamental presuppositions which the very 
poSSiUllty of making diseoverJes implies Neither is it the 
fault of transcendental metaphyalclans Their speculations 
flouriah on a Afferent level of thought , their intereet m a 
philosophy of nature is lukewarm , and howsoever the 
^uestiona in which they are cbfelty concerned be answered, 
k is by no means certain that the answers will leave the 
humbler dlfEculties at which L have hinted either nearer 
to or further Ir6m a solution But though men of science 
and flohallste standi aoquittedi jtbe same can* hardly be said 
of emplfdcal phlldedpheirs. So far from advihg the problem, 
thev' peam jichrfieiy.to have understood that there was a 
pmlqm to be spiVedi Led astray by a misconception to 
wpicH 1 have already refdiiradf believing that science was 
ponoeraad only with (eo-calM) “'phenomena,^' that It had 
(fame all ihat It could be dtdeed to do if It accounted for the 
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sequence of our individual sensations, that it was concerned 
only with the '* laws of Nature,” and not with the Inner 
character of physical reality , disbelieving, indeed, that any 
such physical reality does in truth exist, — it has never felt 
called upon seriously to consider what are the actual methods 
by which science attains its results, and how chose methods 
are to be justified If anyone, for example, will take up 
Mill's logic, With Us ” sequences and co-existences between 
phenomena,” Us ” method of difference,” its ” method of 
agreement,” and the rest , if he will then compare the actual 
doctrines of science with this version of the mode in which 
those doctrines have been arrived at, — ^he will soon be con- 
vinced of the exceedingly chin intellectual fare which has 
been hitherto served out to us under the imposing fitle of 
Inductive Theory 

There is an added emphasis given to these reflections by 
a tram of thought which has long interested me, though 1 
acknowledge that it never seems to have interested anyone 
else Observe, then, that 111 order of logic sense-percep- 
tions supply the premisses from which we draw all our 
knowledge of the physical world It is they which tell us 
there is a physical world, it is on their authority that we 
learn its character But in order of causation they are 
effects due (in part) to the constitution of our organs of 
sense What we see depends not merely on what there is 
to be seen, but on our eyes What we hear depends not 
merely on what there is to hear, but on our ears Now, 
ryes and ears, and all the mechanism of perception, have, as 
we know, been evolved in us and our brute progenitors by 
the slow operation of Natural Selection And what is true 
of sense-perception is of course also true of the intellectual 
powers which enable us to erect upon the frail and narrow 
plalfoiin which sense-perception provides, the proud fabric 
of the sciences 

Now Natural Selection only works through utility It 
encourages aptitudes useful to their possessor or his species 
in the struggle for existence, and, for a similar reason, it 
IS apt to discourage useless aptitudes, however interesting 
they may be from other points of view, because, being Use- 
less, they are probably burdensome 

But it is certain that our powers of sense-perception and 
of calculation were fully developed ages before they were 
tffectively employed in searching out the secrets of physical 
reality — for our discoveries m this field are the triumphs 
but of yesterday The blind forces of Natural Selection, 
which so admirably simulate design when they are pro- 
viding for a present need, possess no power of prevision, 
and could never, except by accident, have endowed man- 
kind, while in the making, with a physiological or mental 
outfit adapted to the higher physical investigations So 
far as natural science can teli u^, every quality of sense or 
intellect which does not help us to fight, to eat, and to bring 
up children, is but a by-produit of the qualities which do 
Our organs of sense-perLCption were not given us for pur- 
poses or research , nor was it to aid us in meting out the 
heavens or dividing the atom that our powers of calculation 
and analysis were evolved from the rudimentary instincts of 
the animal 

It IS presumably due to these circumstances that the beliefs 
of all mankind about tha material Surroundings m which ^ 
It dwells are not only imperfect but fundamentally wrong 
It may seom singular that down to, say, five years ago, 
our race has, wiAout exception, lived and died in a world 
of illusions , and that its illusions, or those with which we 
are here aloflte concerned, have not been about things rb- < 
mote or abstract, things transcendental or divine, but about 
what men see and handle, about those ” plain matters of 
fact ” among which common sense daily moves with Us 
most conffdent step and most self-satisfied snule Pi'e- 
gumatd\, however, this Is either because too direct a vision 
of physical reality was a hindrance, not a help. In the 
struggle for existence, because falsehood was more useful 
than truth ; or else because with so Imperfect a tnatenal as 
living tissue no better results could be attained. But, If 
this conclusion be accepted. Us consequences extend to other 
organs of knowledge besides those of perception Not 
merely the senses, but the Intellect, must be judged by It; 
and it IS hard to see why evolution, which has so lainenrabiy 
faiM to produce trustworthy Insfrniments for obtaining the 
raw meterlal of experience, ihouJd be credited wfth a Ihfger 
measure of auccess in its provision of the physlologlclff 
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arrang'ements which condition reason in its endeavours to 
turn experience to account 

Considerations like these, unless 1 have compressed them 
beyond the limits of intelligibility, do undoubtedly sun^^ 
a certain inevitable incoherence an any general scheme of 
thought which Is built out of materials provided by natural 
science alone Extend the boundaries or knowledge as you 
may , draw how you will the picture of the universe , reduce 
Its infinite variety to the modes of a single space filling 
ether , retrace its history to the birth of existing atoms , 
show how under the pressure of gravitation they became 
concentrated into nebuls, into suns, and all the lio^t of 
heaven , how, at least in one small planet, they combined 
to form organic compounds , how organic compounds be- 
came living things , how living things, developing along 
many different lines, gave birth at last to one superior race , 
how from this race arose, after many ages, a learned 
handful, who looked round on the world which thus blindly 
brought them into being, and judged it, and knew it for 
what it was — perform, 1 say, all this, and, though you may 
Indeed have attained to science, in nowise will you have 
attained to a self-sufficing system of beliefs. One thing at 
least will remain, of which this long-drawn sequence of 
causes and effects gives no satisfying explanation , and that 
is knowledge itself Natural science must ever regard 
knowledge as the product of irrational conditions, for in the 
last resort it knows no others It must always regard know- 
ledge as rational, or else science itself disappears In 
ad^tion, therefore, to the difiicultv of extracting from ex- 
perience beliefs which experience contradicts, we are con- 
fronted with the difficulty of harmonising the pedigree of 
our beliefs with their title to au chon tv The more successful 
we are in explalni^ their origin, the more doubt we cast 
on their validity. The more Imposing seems the scheme of 
what we know, the more difficult it is to discover by what 
ultimate criteria we claim Co know it 

Here, however, we Couch the frontier beyond which 
physical science possesses no jurisdiction If the obscure 
and difficult region which lies beyond is to be surveyed and 
made accessible, philosophy, not science, must undertake 
Ihs Cask It IS no business of this Society We meet here 
to promote the cause of knowledge in one of its great 
■divisions , we shall not help it by confusing the limits which 
usefully separate one division from another It may 
perhaps be thought Chat 1 have disregarded my own precept 
^that I have nnlfully overstepped the ample bounds within 
which the searchers into Nature carry on their labours. If 
it be so, 1 can only beg your forgiveness My first desire 
has been Co rouse in those who, like myself, are no specialists 
In physics, the same absorbing Interest which 1 feel in what 
Is surely the most far-reaching speculation about the physical 
universe which has ever claimed experimental support; and 
If in so doing I have been tempted to hint my own personal 
opinion that as natural science grows it leans more, not 
lass, upon an idealistic interpretation of the universe, even 
those who least agree may perhaps be prepared to pardon 

SECTION A 

MATHEMATICS AND PHYSICS 

Ofenino Address by Prop Horace Laud, LL.D , D Sc , 
F.R.S , President of the Section. 

The losses sustained by mathematical science In the past 
twelvemonth have perhaps not been so numerous as in some 
years, but they include at least one name of world-wide 
importi Those of us who were students of Mathematics 
thirty or forty years ago will recall the delight which we 
Telt in reading the geometrical treatises of George Salmon, 
and the brilliant contrast which they exhibited with most 
of the current text-hooks of that time It was from him 
xhat many of us first learned that a great mathematical 
theory does not consist of a series of detached propositions 
carefully labelled and arranged like specimens on the 
shelves of a museum, but that it forms an organic whole, 
'insimt with life, and with unlimited posslbilitiee of future 
development. systematic expositions of the actual state 
•of the saience, which enthusiasm for what is new is 
tempergjd by a ^e respect for what is old, and In whi9li 
new and oLfl are brought iiito harmonlqus relation with 
«ach other, these treatises stand almost unrivalled. 
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Whether in the originals, or in the guise of traniUktoAs, 
they are accounted as classics in ^ery university of the 
world So far as pritish universities are concerned, they 
have formed the starting-point of a whole series of Works 
conceived in a similar spirit, though naturally not always 
crowned by the same success The necessity for this kind 
of work grows. Indeed, continually ; the modern frag- 
mentary fashion of original publication and the numerous 
channels through which It takes place make it difficult for 
anyone to become initiated into a new scientific theory 
unless hs takes It up at the very beginning and follows 
It diligentlv throughout its course backwards and forwards 
over rough ground and smooth The classical style of 
memoir, after the manner of Lagrange, or Poisson, or 
Gauss, complete in itself and deliberately composed like a 
work of art, is continually becnming rarer It is, there- 
fore, more and more essential that from time to time some 
one should come forward to sort out and arrange the 
accumulated material, rejecting what has proved unim- 
portant, and welding the rest into a connected system 
There is perhaps a tendency to assume that such work is 
of secondary Importance, and can be safely left to sub- 
ordinate hands But in reality it makes severe demands 
on even the highest powers , and when these have been 
available the result has often done more for the progress 
of science than the composition of a dozen monographs on 
isolated points For proof one need only point to the 
treatises of Salmon himself, or recall (In another field) the 
debt which we owe to such books as the “ Treatise on 
Natural Philosophy ” and the "Theory of Sound," whose 
authors are happily represented amongst us 
A modest but most valuable worker has passed away in 
the person of Prof Allman His treatise on the history 
of Greek Geometry, full of learning and sound mathe- 
matical perception, is written with great simplicity, and an 
entire absence of pedantry or dogmatism It ranks, 1 
believe, with the best that has been done in the subject 
It IS to be regretted that, as an historian, he leaves so few 
successors among British mathematicians We have 
amongst us, as a result of our system of university 
education, many men of trained mathematical faculty and 
of a scholarly turn of mind, with much of the necessary 
linguistic equipment, who feel, however, no special vocation 
for the details of recent mathematical research Might not 
some of this ability be turned to a field, by no meann 
exhausted, where the seventy of mathematical truth Is 
tempered by the human interest attaching to the lives, the 
vicissitudes, and even the passions and the strife of its 
devotees, who through manv errors and perplexities have 
contrived to keep alive and. trim the sacred flame, and to 
hand it on burning ever clearer and brighter? 

In another province we have to record the loss of Dr 
Isaac Roberts, a distinguished example of the class of 
non-professional investigators who have left so deep a mark 
on British science and on Astronomy in particular Few 
of us can be unaware of his long and enthusiastic devotion 
to celestial photography, of the beauty and delicacy of 
the results which he achieved, or of the wealth of un- 
suspected detail which they brought to light 

Finally, we have to lament the death, within the last 
few days, of Prof Everett, whose name will always be 
associated with one of the most successful tasks which 
the British Association has taken in hand, viz , the pro- 
motion of a uniform system of dynamical and electHcal 
units He acted as Reporter to the Committee entrusted 
with the question, and by his handbook on Units and 
Physical Constants," he has done more, perhaps, than 
anyone else to popularise and establish Its recommenda- 
tions He was well known to most of us as a bright and 
genial presence at these meetings, and contributed 
numerous Interesting papers on optical and other subjects 
He was happy in retaining his scientific faculties undinunad 
to the last, and was engaged at the time of his death on 
some problems of a mathematical kind, on JMDfiit- 
aasemblagei, suggested by a study of the recent apecula- 
tlons of Prof Oibome Reynolds 
Of the various subjects 'which fall within the wto^ of 
this Section there la no difficulty in naming that which of 
the present tlihs skeUes thh widest Interest » The 
pbenooiena of Radio-nctisltVi Ibnisadon of bnees, sMd so oh, 
are not only startling and ssnaatlofial Ih themsehm, they 
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have JuTCested nio^t wonderful and far*reachin^ specula- 
(iooa^ and. whafaver be the future of these particular 
aheoriea, they are bound In any case deeply to Influence 
our views on fundamental points of chemiatry and physics 
No reference to this subject would, 1 think, be satis- 
factory without a word of homage to the unsurpassed 
patience and skill in the devising of new experimental 
nuthods to meet new and subtle conditions which It has 
evoked It will be felt as a matter of legitimate pride by 
many present that the University of Cambridge has been 
so conspicuously associated with this work. It would there- 
fore have been natural and appropriate that this Chair 
should have been occupied, this year above others, by one 
who could have given us a survey of the facts as they at 
present Stand, and of thela bearing, so far as can be dis- 
cerned, on other and older branches of physics Whether 
from the experimental or from the more theoretical and 
philosophical standpoint, there would have been no diffi- 
culty m finding exponents of unrivalled authority But it 
has been otherwise ordered, and you and I must make the 
best of it. If the subject cannot be further dealt with for 
ihe moment, we have the satisfaction of knowing that it 
will In due course engage the attention of the Section, 
and that we may look forward to interesting and stimulat- 
ing discussions, in which we trust the many distinguished 
foreign physicists who honour us by their presence will 
take an active part 

Ic is, I believe, not an unknown thing for your 
President to look up the records of previous meetings In 
search of Inspiration, and possibly of an example I have 
myself not had to look very far, for I found that when the 
British Association last met in Cambridge, in the year 
186s, this Section was presided over by Stokes, and, more- 
over, that the Address which he gave was probably the 
shortest ever made on such an occasion, for it occupies only 
half a page of the report, and took, I should say, some 
three or four minutes to deliver It would be to the 
advantage of the business of the meeting, and to my own 
great relief, If 1 had the courage to follow so attractive a 
precedent , but f fear that the tradition which has since 
eilabllshi^ Itself is too strong for me to break without 
presumption. I will turn, therefore, in the first instance, 
to a theme which, I think, naturally presents itself — viz , 
a consideration of the place occupied by Stokes in the 
development of Mathematical Physics It is not proposed 
to attempt an examination or appreciation of his own 
Individual achievements , this has lately been done by more 
than one hand, and in the most authoritative manner But 
It Is part of the greatness of the man that his work can be 
reviewed from more than one standpoint What I specially 
wish to direct attention to on this occasion is the historical 
evolutionary relation in which he stands to predecessors 
•and followeri in the above field. 

The early >ears of Stokes's life were the dosing years 
«f a mighty generation of mathematicians and mathematical 
physicists \^en he came to manhood, Lagrange. Laplace, 
Poisson, Fourier, Fresnel, Amp^e, had but recently passed 
away Cauchy alone of this race of giants was still alive 
and productive It is upon these men that we must look 
px the Immediate Intellectual ancestors of Stokes, for, 
uthough Gauss and F. Neumann were alive and flourishing 
the Interaction of German and English science was at that 
time not very great It is note worthy, however, that the 
development of the modern German school of mathematical 
physics, represented by Helmholtz and Kirch hoff, in linear 
auccesalott to Neumann, ran Ici many respects closely parallel 
to Che work of Stokes and hi| followers 

When the foundations of Analytical Dynamics had been 
laid by Eyler and d'Alembert, the first important applica- 
«Pn was iiaturally to tha problems of Gravitational 
Astronotiiy ; this fbntied, of course, the chief work of 
Mplace, Lagrange, end others. Afterwards came the 
meorelfeal study of Elasticity, f^nduction of Heat, Statical 
EleoCrkl^, and Magnetism. The Investigations In Elasticity 
were uodertaken mainly in rhliitlon to Physical t>ptice, with 
&a hope of ffaadlag a material medium capable of convey- 
■hF trpusvMB vibrations, aild of accounting also for the 
ph^Omefia of refleetloa, sefractlon, and double re- 
Ima often been pokited out, as characteriitle of 
a^ltool Tsferred to, that their physical , specula- 
Win wrEPTf Influpnsid Ideas transferred from 
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Astronomy, as, for instance, m the conception of a solid 
body as made up of discrete particles acting on one 
another at u distance with forces in the lines joining them, 
which formed the basis of moat of their work on Elasticity 
and Optics ^Ihe difficulty of carrying out these ideas in 
4 , logical manner was enormous, and the strict course of 
mathematical deduction had to be replaced by more or less 
precarious assumptions The detailed study of the geometr> 
of a continuous deformable medium which was instituted 
by Cauchy was a first stop towards liberating the theory 
from arbitrary and unneLcssary hypothesis , but it was 
reserved for Green, the Immediate predecessor of btokes 
among English mathematicians, to carry out this process 
completely and independently, with the help of Lagrange's 
general dynamical methods, whrrh here found their first 
application to questions of phy^^iis outside the ordinary 
Dynamics of n^id bodies and fluids The modern school 
of English physicists, since the time of Green and Stokes, 
have ronsisiently endeavoured to make out, in any givei^ 
ilass of phenomena, how much can be recognised as a 
manifestation of general dvnamu al principles, independent 
of the particular mechanism which may be at work One 
of the most striking examples of this was the identifica- 
tion by Maxwell of the laws of Flectromagnetism with the 
dynamical equations of Lagrange It would, however, be 
going too far to claim this tendency as the exclusive 
characteristic of English physicists , for example, the elastic 
investigations of Green and Stokes have their parallel In 
the independent though later work of Kirchhofl , and the 
beautiful theory of dynamical systems with Intent motion 
which we owe to I.K)rd Kelvin stands in a very similar 
relation to the work of Helmholtz and Hertz 

But perhaps the most important and characteristic 
feature in the mathematical work of the later school is 
its increasing relation to and association with experiment 
I In the days when the chief applications of Mathematics 
{ were to the problems of Gravitational Astronomy, the 
mathematician might well lake his materials at second 
hand , and in some respects the division of labour was, and 
still may be, of advantage The same thing holds, in a 
measure, of the problems of ordinary Dynamics, where 
some practical knowledge of the subject-matter is within 
the reach of everyone Rut when we pass to the more 

recondite phenomena of Physical Optics, Acoustics, and 
Electricity, it hardly needs the demonstrations which have 
involuntarily been given to jihow That the theoretical treat- 
ment must tend to degenerate into the pursuit of mere 
academic subtleties unless it is constantly vivified by direct 
contact With reality Stokes, at all events, with little 

guidance or encouragement from his immediate environ- 
ment, made himself from the first practically acquainted 
with the subjects he treated. Generations of Cambridge 
students recall the enthusiasm which characterised his 
experimental demonstrations in Optics These appealed to 
us all , but some of us, I am afraid, under the influence 
of the academic ideas of the time, thought^ it a little 
' unnecessary to show practically that the height of the 
lecture-room could be measured by th^ barometer, or to 
verify the calculated period of oscillation of water in a 
tank by actually timing Ihe waves with the help of the 
linage of a candle-flame reflected at the surface 
The practical character of the mathematical work of 
Stokes and his followers is shown especially in the constant 
effort to reduce the solution of a physical problem to a 
quantitative form. A conspicuous Instance is furnished by 
the labour and skill which he devoted, from this point of 
view, to the theory of the Bessol's Function, which pre- 
sents itself so frequently in important questions of Optics, 
Electricity, and Acoustics, but is 90 refractory to ordinary 
methods of treatment It is now generally accepted that 
an atioivtical solution of a physical question, however 
elegant it may be made to appear by means of a Judicious 
aotatlqn, if not complete so long as the results are given 
^ merely In terms of mnctlons d^ned^ by infinite series or 
I dofinito integrals, and cannot be exhibited In a numerical 
l/«r graphical form This vidw did not onginate, of Course, 

I wltk Stokes; It Is clearly indicated, for instance, In the 
I works of Fourier and Ppinsot, but no previous writer htd, 

I I thlnkv Acted upon it 10 coculatently and thoroughly. 

I We have had so many strlkkig examples of the fruitful - 
neis of the combinatloip pf great ma them a Heal and eaperU 
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mental powers that the question may well be raised, 
whether there Is any longer a reason for maintaining in 
our minds a distinction between mathematical and experi- 
mental physics, or at all events whether these should be 
looked upon as s^arate provinces which ma/ conveniently 
be assigned to different sets of labourers It may be held 
that the highest physical research will demand in the 
future the possession of both kinds of faculty We must 
bo careful, however, how we erect barriers which would 
exclude a Lagrange on the one side or a Faraday on the 
other There are many mansions in the palace of physical 
science, and work for various types of mind A zealous, 
or over-zealous, mathematician might indeed make out 
somethmg of a case if he were to contend that, after all, 
the greatest ^ork of such men as Stokes, Kirchhoff, and 
Maxwell was mathematical rather than experimental in ilg 
complexion An argument which asks us to leave out of 
account such things as the Investigation of Fluorescence, 
the discovery of Spectrum Analysis, and the measurement 
of the Viscosity of Gases, may seem audacious , but a survey 
of the collected works of these writers will show how 
much, of the verv highest quality and import, would 
remain However this may be, the essential point, wikeh 
cannot, I think, be lontestod, is this, that if these men 
had been condemned and restricted to a mere book 
knowledge of the subjects which they have treated with 
such marvellous analytical ability, the very soul of their 
work would have been taken away I have ventured to 
dwell upon this point because, although 1 am myself 
disposed to plead for the continued recognition of mathe- 
matical physics as a fairly separate held, I feel strOngly 
that the traditional kind of duration given to our pro- 
fessed mathemalKal students does not tend to its most 
effectual cultivation This education is apt to be One- 
sided, and too much divorced from the study of tangible 
things Even the student whose tastes he mainlv in the 
direction of pure mathematics would proht, I think, by a 
wider scientiBr training A long list of instances might 
be given to show that the most fruitful ideas in pure 
mathematics have been suggested bv the study of physical 
problems In the words of Fourier, who did so much to 
fulfil his own saying, “ LMtude approfondie de la nature 
est la source la plus f^ronde des d^couvertes mathdmatiques 
Non seuleinent cett^ dtude, en offrant aux rerherches un but 
ddtermind, a Tavantage d’exrlure les questions vagues et 
les calculs sans issue, cllc est encore un mo\en assurd de 
former I’analyse elle-mCme, et d’en ddeouvnr les dldments 
u'lJ nous importe le plus de connaitre, et que cetCe science 
olt toujours conserver ces dldments fondamentaux sont 
ceux qui se reprodiiisent dans tous les elTets naturels " 

Another characterisUc of the applied mathematics of the 
l^ast rentiirv is that it was, on the whole, the age of 
linear equations The analytical armoury fashioned by 
Lagrange, Poisson, Fourier, and others, though subject, 
of course, to continual improvement and development, has 
served the turn of a lon^ line of successors The pre- 
dominance of linear equations, in most of the physical 
subjects referred to, rests on the fact thot the changes are 
treated as infimtclytir small The electric theory of light 
forms at present an exception , but even here the linear 
character of the fundamental electrical relations is itself 
remarkable, and possibly significant The theory of small 
oscillations, In particular, runs as a thread through a great 
part of the literature of the period In question It has 
suggested many Important analytical results, and it still 
gives the best and simplest intuitive foundation for a whole 
class of theorems which are otherwise hard to compre- 
hend In their various relations, such as Fourier's theorem, 
Laplace's expansion. Bessel's functions, and the like 
Moreover, the interest of the subject, whether mathematical 
or physical, is not yet exhausted , many important problems 
in Optics and Acoustics, for example, still await solution 
The general theory has ih comparatively recent times 
receiv^ an unexpected extension (to the -case of " latent 
motions at the hands of Lord Kelvin , and l^rd Kaylel^ 
by his qpntimia] additions to dhows that, in his view. It 
IS still ipoompfeta, 

Whfc the iMrlctlon to infinitely small motions Is 
abandlled, the hnebldins hkonie of cc ni rse much 
arduous The wmle theory, for Instance, of the normal 
mode|^Qf vibration which Is so important in Acoustics, and 
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evan In Muiic, dlMppenn Tha reiannlKa hlAarto made 
In this direction have, moreover, encountered dfffioutrtes of 
a less patent character. It Is conceivable Chat the modern 
analytical methods which have been developed in Aati^onomy 
may have an application to these questions. It vould 
appear that there is an opening here for the mathematiolan , 
at all events, the numerical or graphical solution of any 
one of the various problems that could be suggested would 
be of the highest interest One problem of the kind is 
already classical — the theory of steep water-waves discussed 
by Stokes, but even here the point of view has perhaps 
been rather artificially restricted The question propos^ 
by him, the determination of the possible form of waves of 
permanent type, like the problem of periodic orbits in 
Astronomy, Is very interesting mathematically, and forms 
a natural starting-point for investigation , but it does not 
exhaust what is most Important for us to know in the 
matter Observation may suggest the existence of such 
waves as a fact , but no reason has been given, so far as 1 
know, why free water-waves should tend to assume a form 
consistent with permanence, or be influenced in their 
progress by considerations of geometrical simplicity 

I have tried to indicate the kind of continuity of subject- 
matter, method, and spirit which runs through the work 
of Che whole school 01 mathemadcal physicists of which 
Stokes may be taken as the representative It is no less 
interesting, I think, to examine the points of contrast with 
more recent tendencies These relate not so much to subject- 
matter and method as to the general mental attitude towards 
the problems of Nature Mathematical and pfa(]^sical science 
have become markedly introspective The investigators of 
the classical school, as it may perhaps be st>led, were 
animated by a simple and vigorous faith , they sought as 
a matter of course for a mechanical explanation of pheno- 
mena, and had no misgivings as Co the Crustiness of the 
analytical weapons which they wielded But now the 
physicist and the mathematician alike are in trouble about 
their souls We have discussions on the principles of 
mechaniis, on the foundations of geometry, oo the logic of 
the most rudimentary arithmetical processes, as well as of 
the more artificial operations of the Calculus These dis- 
cussions are legitimate and Inevitable, and have led to some 
results which are now widely accepted Although they 
were earned on to a great extent independently, the ques- 
tions involved will, I think, be found to be ultimately very 
closely connected Their common nevus is, perhaps, Co be 
traced in the physiological ideas of which Helmholtz was 
the most conspicuous exponent To many mindfa such dis- 
cussions are repellent, in that they seem to venture on the 
uncertain ground of philosophy But, as a matter of fact, 
the current views on these subjects have been arrived at by 
men who have gone to work in their own way, often in 
entire ignorance of what philosophers have thought on such 
subjects It may be maintained, Indeed, that the mathe- 
matician or the phvslciiC, as such, has no special 
concern with philosopQy, any qiore than the engineer or 
the geographer Nor, although this is a matter for their 
own judgment, would it appear that philosophers have very 
much to gain by a special study of tne methods of mathe- 
matical or physical reasoning, since the problems with whioli 
they are chiefly concerned are presented to them in a much 
less artificial form In the circumstances of ordinary life 
As regards the present topic I would Mt the matter In this 
way, that between Mathematics and Physics on the one 
hand and PhAosophy on the other there lies an undefined 
borderland, and that the mathematician has been engaged 
in setting things m order, as he is entitled to do, on hie own 
side of the boundary 

Adopting this point of view, it would be of interest to 
trace in detail the relationships of the three currents of 
speculation tihich hhVe been referred to At one time, 
indeed, I web tempted to take this as the subject of t|fy 
Address , but, aUhough I still think the enterprise a poisilblc 
one. 1 have been forw to recognise that it demands a bOfCer 
equipment than 1 coin pretend to 1 can only venture to 
put before you aome of tny tangled tbdugfats on the matter, 
trusting that sdma fuhirp occupant of »Ie Chair ms^ ^ 
induced to tdke up ih« qnsetioii ahd treat It Id a more 
IQmtttnatlng manner. 

Tf We look back for a ‘'moment "tb the vlws qtitedfl^ 
entertained not so very long ago by mathematidana ihd 
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find, I think, thnt the prevalent con- 
c«i^kin ^ the world war that It war constructed on some 
sort of abaohite geometrical plan, and that the changes in 
it proceedied acconiing to precise laws , that, although the 
pritidples of mechanics might be imperfectly stated in our 
text-bwke, at all events such prlnci^es existed, and were 
ascertainable, and, when propedy formulated, would possess 
the definltencM and preclshm which were held to 
characterise, say, the postaJates of Euclid Some writers 
have maintained, inde^ that the principles in question 
were finally laid down by Newton, and have occasionally 
used language which suggests that any fuller understand- 
ing of them was a mere matter of interpretation of the text 
But, as Hertz has remarked, most of the great writers on 
Dynamics betrajr, involuntarily, a certain maJoue when ex- 
plaining the principles, and hurry over this part of their 
task as quickly as is consistent with dignity. They are 
not really at their ease until, having established their equa- 
tions somehow, they can proceed to build securely on these 
This has led some people to the view that the laws of Nature 
are merely a system of differential equations , it may be 
remarked in passing that this is very much the position 
m which we actually stand in some of the more recent 
theories of Electricity As regards Dynamics, when once 
Che critical movement had set in, it was easy to show that 
one presentation after another was logically defective and 
confused , and no satisfactory standpoint was reached until 
it was recognised that in the classical Dynamics we do not 
deal Immediately with real bodies at all, but with certain 
conventional and highly idealised representations of them, 
which we combine according to arbitrary rules, in the hope 
that if these rules be judiciomly framed the varying com- 
binations will image to us what is of most interest in some 
of the simpler and more important phenomena The 
changed point of view is often associate with the publi- 
cation of Kirchhoff's lectures on Mechanics in 1876, where 
it is laid down in the opening sentence that the problem 
of Mechanics is to describe the motions which occur in 
Nature completely and in the simplest manner This state- 
ment must not be taken too literally , at all events, a fuller, 
and ] thlpk a clearer, account of the province and the 
method of Abstract Dynamics is given in a review of the 
second editidn of Thomson and T»t, which was one of the 
last things penned by Maxwell, in 2879 (Nxturb, vol. xx 
p 213, ScitnUfie vol li p. 776) A complete " 

description of even the simplest natural phenomenon is an 
obvious impossibility , and, were it possible, it would be 
uninteresting as well as useless, for it would take an in- 
calculable time to peruse Some process of selection and 
idealisation Is inevitable if we are to gain any intelligent 
romprehension of events Thus, in Astronomy we replace 
a planet by a so-called material particle — i.e , a mathe- 
matical point associated with a suitable numerical coefficient 
All the properties of the body are here ignored except those 
of position and mass, in which alone we are at the moment 
interested The whole course of physical science and the 
language in which its results are expressed have been 
largely determined by the fact that the ideal images of 
Geometry were already at hand at its service The ideal 
representations have the advantage that, unlike the real 
objects, definite and accurate statements can be mode about 
them Thus two lines in a geometrical figure can be pro- 
nounced to be equal or unequal, and the statement is in 
either case absolute It is no doubt hard to divest oneself 
entirely ot the notion conveyed in Che Greek phrase iai 6 
Mt that definite geometrical magnitudes and 

Bdationi are at the back of phenomena, It is recogniaed 
Indeed that oil our measurements are necessarily to some 
uncertain, but this is usually attributed to our own 
limications and those of our instruments rather chan to the 
ultimata vagueness of the entity which it is sought to 
meastuis. Everyone will grant, however, that the distance 
between two clouds, for instanoe, Is not a definable magnj- 
tudcrt said Clia.dletBnce of the earth from the sun, and even 
the lengft of a wave of light, are in prdti|e]y the same 
case The notion In question Is a convenient fiction, apd is 
« strlldinf testimoiny to the ascendency whkh Greek Mathe- 
mhtlcs J^ave gained ovdr eur mlfids, Iwl I do not think that 
tnore M bb Wd for It. It la, at a^ rate, not verified by 
tti^ of those wh6 aotuOny undertake 'physical 

masiiMiAente^ The more refined the means emptpycd, the 
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more vague and elusive does the supposed magnitude 
become, the judgment flickers and wavers, until at last in 
a sort of despair some result is put down, not in the belief 
that It ffi exact, but with the feeling that it is the best we 
can make of the matter. A practical measurement is in 
fact d classification , we assign a magnitude to a certain 
category, which may be narrowly limited, but which has 
in any case a certain breadth 

By a frank process of idealisation a logical sysiem of 
Abstract Dynamics can doubtless be built up, on the lines 
sketched by Maxwell in the passage referred to Such 
difficulties as remain are handed over to Geometry But 
we cannot stop in this position , we are constrained to 
examine the nature and the origin of the conceptions of 
Geometry itself By many of us, I Imagine, the first 
suggestion that these conceptions are to be traced to an 
empirical source was'/eccived with something of indignation 
and scorn , it was an outrage on the science which we had 
been led to look upon as divine Most of us have, however, 
been forced at length to acquiesic in the view that Geometry, 
like Mechanics, is an applied science , that it gives us merely 
an ingenious and convenient symbolic representation of the 
relations of actual bodies , and that, whatever may be the 
a prion forms of intuition, the science as we have It could 
never have been developed except for the accident (if I may 
BO term it) that we live in a world in which rigid or approxi- 
mately rigid bodies are conspicuous objects On this view 
the most refined geometrical demonstration can be resolved 
into a series of imagined experiments performed with such 
bodies, or rather with their conventional representations 

It IS to be lamented that one of the most interesting 
chapters in the history of science is a blank , I mean that 
which would have unfolded the rise and growth of our 
system of ideal Geometry The finished edifice is before 
US, but the record of the efforts by which the various siones 
were fitted into their places is hopelessly lost The few 
fragments of professed history which we possess were edited 
long after the achievement 

It IS commonly reckoned that the first rude beginnings 
of Geometry date from the Egyptians I am inclined to 
think that m one sense the matter is to be placed much 
further back, and that the dawn of geometric ideas Is to 
be traced among the prehistoric races who carved rough 
but thoroughly artistic outlines of animals on their weapons 
I do not know whether the matter has attracted serious 
speculation, but 1 have myself been led to wonder how men 
first arrived at the notion of an outline drawing I he 
primitive sketches referred to immediately convey to the 
experienced mind the idea of a reindeer or the like , but in 
reality the representation is purely conventional, and is ex-, 
pressed in a language which has to be learned Tor nothing 
could be more unlike the actual reindeer than the few 
scratches drawn on the surface of a bone , and it is of codrse 
familiar to ourselves that it is only after a. time, and b> an 
insensible process of education, that very young children 
cotne to understand the meaning of an outline Whoever 
he was, the man who first projected the wbrld into two 
dimensions, and proceeded to fence off that part of if which 
was reindeer from that which was not, was certainly under 
the Influence of a geometrical idea, dbd had his feet in the 
path which was to culminate in the refined idealisations of 
tfia Greeks As to the manner in which these latter were 
developed, the only indication of tradition 11 that some 
propositions were arrived at first in a more empirical or 
intuitional, and afterwards in a more intellectual way So 
long as points had size, lines had breadth, and surfaces 
thickness, there could be no question of exact relations 
between the various elements os a figure, anv more than 
Is the case with the realities which they represent But the 
Greek mind loved definiteness, and discovered that if we agree 
to spMk of lines as 1/ they had ho breadth, and so on, exact 
statements became possible If any one scientific Invention 
can daun pre-ominence over all others, I should be Indined 
myself to erect a monument to the inventor of the mathe- 
Ikatical pDinC, as the supreme type of that process of abstrac- 
tioh which has been a necessary condition of scientific work 
r'from the very beginning. ' 

Tt IS possible, however, to uphold the importance of the 
part which Abstraot OaonsWry has played, sinjff enlist still 
play. In the evolnhon of aqiehtific conceptrons, inlehout com- 
mitting ourselves to a defence, on ail polwfi ^ of ihp 
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traditional preMntment The conBiatency and eompletenefli 
of the uau^ ayatem of defimtlona, axloma, and poatulatea 
have often been queationed ; and quite recently a more 
thorouffh-g’olng^ analyaia of the logical elementa of t^e sub- 
than haa ever before been attempted haa been made by 
Hilbert The matter la a subtle one, and a general agree- 
ment on such points is as yet hardly possible The basis 
for such an agreement may perhaps ultimately be found in 
a more explicit recognition of the empirical source of the 
fundamental conceptions This would tend, at all events, 
to mitigate the rigour of the demands which are sometimes 
made for logical perfection 

Even more Important in some respects are the questions 
which have arisen in connection with the applications of 
Geometry to purposes of graphical representation It is 
not necessary to dwell on the great assistance which this 
method has rendered in such subjects as Physics and 
Engineer!^ The pure mathematician, for his part, will 
freely testify to the influence which It has exercised m the 
development of most branches of Analysis , for example, we 
owe to It all the leading Ideas of the Calculus Modern 
analysts have dlicovered, however, that Geometry may be 
a share as well as a guide In the mere act of drawing a 
curve to represent an analytical function we make un- 
consciously a host of assumptions which are difficult not 
merely to prove, but even to formulate precisely It is now 
Bought to establish the whole fabric of mathematical analysis 
on a strictly arithmetical basis To those who were trained 
in an earlier school, the results so far are in appearance 
oomewhat forbidding If the shade of one of the great 
analysts of a century ago could revisit the glimpses of the 
moon, his feelings would, I think, be akin to those of the 
traveller to some mediECval town, who finds the buildings 
he came to see obscured by scaffolding, and Is told that the 
ancient monuments are all in process of repair It is to be 
hoped that a good deal of this obstruction is only temporary, 
chat most of the scaffolding will eventually be cleared away, 
and that the edifices when they reappear will not be entirely 
transformed, but will still retain something of their historic 
outlines It would be contrary to the spirit of this Address 
BO undervalue in any way the critical examination and re- 
vlijon of principles , wo must acknowledge that it tends 
ultimately to simplification, to the clearing up of Issues, 
and the reconciliation of apparent contradictions But it 
would be a misfortune if this process were to absorb too 
® share of the attention of mathematicians, or were 
allowed to set too high a standard of logical completeness 
In this ^^rtkular matter of the “ arlthmeiisation of Mathe- 
matics there la, 1 think, a danger in these respects As 
regards the latter point, a traveller who refuses to pass over 
a bridge until he has personally tested the soundness of 

• something must 

be nek^, even in Mathematics. It is notorious that even 
in this realm of " exact thought discover^ has often been 
in advance of strict logic, as In the theory dTlmagmaries, 
mr example, and In the whole province of hnJSfysIs of which 
i^uner s theorem is the type And it might even be claimed 
that the services which Geometry has rendered to other 
sciences have been almost as great in virtue of the questions 
which It Implicitly begs as of those which it resolves 

I woufd venture, with some trepidation, to go one step 
further Mathematicians love to build on as definite a foun- 
dation as possible, and from this point of view the notion 
5f the integral number, on which (we ere told) the Mathe- 
matics of the future are to be based, is very attractive 
But, as an instrument for the study of Nature, is It 
f^ly more fundamental than the geometrical notions which 
It le to supersede? The accounts of pnmitive peoples 
would seem to show that, In the generality which is a 
necusary condition for this purpose, it is in no less degree 
artificial and acquired Moreover, does not the act of 
enumeration, as applied to actual things, involve the very 
same process of eelectlon and idealisation which we have 
already met with in other cases? As an Illustration, 
oupposB we were to try to count the number of drops of 
water in a am not thlnhiqg of the niera practical 

difficulties ofMiHHntlon, or even of the more pertinent 
^ct that UjUaiT lo say where the cloud begins or en^. 
Waiving flpaqlUpolnts, it is ot^lcms that thsn must be 
transitional sthfu between a mbrq or less dense group of 
mofeculas and a drop, and In the case of some of these 
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aggregates it would only be by an arbitrary ei(tsrdatf^nf 
judgment that they would be assigned to onb oamgory 
rat^r than to the other. In whatever form we mpet with 
It, the very notion of counting involves the highly aitlfii^l 
conception of a number of objects which for some purpoeas 
are treated as absolutely alike, whilst yet they Can he 
distinguished 

The net result of the preceding survey is that the systems 
of Geometry^ of Mechanics, and even of Arithmetic, on 
which we base our study of Nature, are oU contrivances 
of the same general kind they consist of series Of 
abstractions and conventions devised to represent, or rather 
to symbolize, what is most interesting and most accessible 
to us In the world of phenomena And the progress of 
science consists m a great measure in the improvement, 
the development, and the simplification of these artificial 
conceptions, so that their scope may be wider and the 
representation more complete The best in this kind are 
but shadows, but we may continually do something to 
amend them^ 

As compared with the older view, the function of 
physical science Is seen to be much more modest than was 
at one time supposed. We no longer hope by levers and 
screws to plutk out the heart of the mystery of the 
universe But there are compensations The conception of 
the physical world as a mechanism, constructed on a rigid 
mathematical plan, whose most intimate details might 
possibly some day be guessed, was. I think, somewhat 
depressing. We have been led to recognise Chat the formal 
and mathematical element is of our own introduction , that 
It IS merely the apparatus by which we map out our 
knowledge, and has no mare obiective reality than the 
circles of latitude and longitude on the sun A distinguished 
writer not very long ago speculated on the possibility of 
the scientific mine being worked out within no distant 
period Recent discoveries seem to have put back this 
possibility indefinitely ; and the tendency of modern specu- 
lation as to the nature of scientific knowledge should be 
to banish it altogether The world remains a more 
wonderful place than ever , we may be sure that It abounds 
In riches not yet dreamed of , and although we cannot hope 
ever to explore its Innermost recesses we may be confident 
that it will supply tasks in abundance for the scientific mind 
for ages to come 

One significant result of the modern tendency le that we 
no longer with the same obstinacy demand a mechanical 
explanation of the phenomena of Light and Electricity, 
especially since it has been made clear that if one 
mechanical explanation is possible, there will be an infinity 
of others Some minds, indeed, revelling in their new- 
found freedom, have attempted to disestablish ordinary or 
" vulgar " matter altogether I may refer to a certain 
treatise which, by some accident, does not bear its proper 
title of ** iCther and no Matter,” and to the elaborate 
Investigations of Prof Osborne Reynolds, which present 
the same peculiarity, although the basis is different 
Speculations of this nature have, however, been so 
recently and (if 1 may say it) so brilliantly dealt with by 
Prof. Poyntlng before this Sectibn that there is little 
excuse for dwelling further on them now 1 wilt only 
advert to the question whether, as some suggest, physic^ 
science should definitely abandon the attempt to construct 
mechanical theones In the older sense Hie question would 
appear to be very similar to this, whether we should 
abandon the use of graphical methods in analysis In 
either case wta run the risk of introducing extraneous 
elements, possibly of a misleading character ; but the gain 
in vividness of perception and in suggestiveness is sp great 
that we are not likely altogether to forego It, by excees 
of prudence, In one ease more than in the other 

We have travelled some distance from Stokes and the 
mathematical physics of half a century ago. May I add 
a few observations which might perhaps have dalmed 
his sympathy? They are In substance anything but new> 
although I do not find them easy to enresa. We have 
most of us frankly adopted the empirical attitude in 
physical sejenoej It has Justified itself abundantly la Ibe 
past, and hAa more and more forced Itself uppn us* We 
have ^en up the notion of causatioq, except aa a' 
eonvenl^ phrase: what were once called laws of NntUce 
are now simply rules by which we pan tell moCe or laea, 
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ttcd^Btely vKat ^llf be the consequencee of a given state 
4^ We cannot help aekinj;. How is It that such 

rultfb Bra posalble^ A rule le invented in the Arst Instance 
to fum up In a compact form a number of past experiences , 
but ^e Apply it adth little hecitationt and generally with 
•iiccaas, to the prediction of new and sometinies strange 
•onaa Thus the law of gravitation Indicates the existence 
of Neptune f and Fresnel’s wave-surface gives us the quite 
unsuepacted phenomenpn of double refraction Why does 
Nature make a point of honouring our cheques In this 
manner, or, to put the matter in a more dignified form, 
boW comes it that, in the words of Schiller,' 

*’ Mit dem Geniuii uehi die Nuur Im eivigvn Bunds, 

War der eine wnspnchi, leiiiot die sndra |cwms " ’ 

The question is as old as science, and the modern 
tendencies with which we have been occupied have only 
added point to it It is plain that physical science has no 
answer , its policy, indeed, has been to retreat from a 
territory which it could not securely occupy We are told 
in some quarters that it is vain to look for an answer any- 
where But the mind of man is not wholly given over to 
physical science, and will not be content for ever to leave 
the question alone It will persist in its obstinate 
questionings, and, however hopeless the attempt to unravel 
the mystery may be deemed, physical science, powerless 
to assist, has no right to condemn it 

I would like, in conclusion, to read to you a charac- 
teristic passage from that Address of Stokes In iBba which 
has formed the starting-point of this discourse ^ 

" In this Section, more, perhaps, than in any other, we 
bave frequentiy to dcai with subjects of a very abstract 
character, which m many cases can be mastered only by 
patient study, at leisure, of what has been written The 
question may not unnaturally be asked. If investigations of 
-this kind can best be followed by quiet study in one's own 
room, what is the use of bringing them forward in a 
Sectional meeting at all? I believe that good may be done 
by public mention, in a meeting like the present, of even 
somewhat abstract investigations , but whether go^ is thus 
done, or the audience merely weaned to no purpose, depends 
upon the judiciousness of the person by whom the investiga- 
tion IS brought forward ” 

It might be urged that these remarks are as pertinent 
now as they were forty years ago, but I will leave them on 
their own weighty authority 1 will not myself attempt to 
emphasise them, lest some of my hearers should be 
tempted to retort that the warning might well be borne in 
mind, not only in the ordinary proceedings of the Section, 
but In the composition of a Presidential Address f 


SECTION B 
chemistry 

Opening Address nv Prof Sydney Young, D Sc , F R S , 
President op the Section 

The researches of Hermann Kopp on the molecular volumes 
and boiling-points of chemical compounds extended over 
balf a century, beginning with his inaugural dissertation 
on the densities of oxides in 1638, and concluding in 1689 
with a review of the whole of the work done on the subject 
In hla second paper Kopp considered the molecular vdfCimes 
of solid Compounds, and arrived at the conclusion that truly 
iBomorphous substances have the same atomic or molecular 
volume, but that in other cases the volumes are usuall> 
different, Schroder also made the same observation at 
•about the sRpie time. 

Now, isomorphous substances have^^nalogous chemical 
formulie, and are usually of similar chemical character, and 
-It Is interesting to notice that at this early date the fact 
was recognised that close chemical relationship is associated 
With Similarity In physical properties. 

For about the first six years Kopp was engaged in the 
consideration of thb results obtained by other (mservers, and 
Cfroitt these results he deduced the mOst Important of his 
geojeraliqktionE » 

As regains boiling-points, Kopp, In condiided that 
B constant difference In chemical composition is acoompaiilcd 
l»y B oopstgnt difference In boiling-point, and he~ adopted 

t Applied by Hcndiel le tbe di s cewry of NepUnw,, 
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I the value 18° as the rise due to the replacement of the 
I mechyl by the ethyl group in organic compounds, although 
I the observed differences varied between i and 24** S 
I Two years later he found in sixteen comparisons differences 
' varying from 8° to 33° , but he doubted the correctness of 
the extreme valuer, and took id“ as the true value , he 
further suggested that this is the constant difference for 
an addition of CH, in any homologous senes, and he pointed 
< out that the observed differ enre was most regular in the 
I case of the fdtty acids 

I Koi)d was aho of opinion that isomeric compounds with 
I the same composition and the iioine vapour density have 
I the same boilmg-point 

I Ihe paucity of es.peri mental data and the wide discre- 
I pancies between the results obtained by different observers 
1 induced Knpp to undertake the determination of the boil- 
ing-points of various compounds, and, later, their molecular 
^ volumes at a senes of temperatures, and iC is interesting 
to note the comparative crudeness of hig first attempts and 
' the increasing attention which he paid to the punfiration 
nf his compounds and to the elimination of therniomatric 
I ind other errors. He hrst examined three pairs of eaters 
' in order to find whether isomeric compounds nave really the 
' same boiling-points But he employed only calcium chloride 
I as a dehydrating agent, and this would remove neither water 
I nor the alcohol completely , he was much troubled by the 
I bumping " of the liquids, and the temperatures he actually 
I observed — with the thermometer bulb in the liquid — 
, fluctuated considerably, and he could only, in most cases, 

I take the lowest temperature observed as the most probable 
I boiling-point By so doing, and by making a fairly liberal 
I allowance for residual errors, Kopp arrived at the erroneous 
conclusion that the boiling-points of isomers were the same 
' in the three cases examined, and therefore, probably, in all 
cases 

The boiling-point of methyl alcohol was of great interest 
to Kopp, because, taking that of ethyl alcohol — about which 
there was general agreement — as correct, it should, accord- 
ing to his law, be 7B®-iq° = 5q". while the temperatures 
actually observed varied from 60® to 66® Kopp prepared a 
specimen of methyl alcohol, and found that it boiled at about 
65® , but he had more faith m his law than in his experi- 
mental result, and he concluded that the methods of deter- 
mining boiling-points were not sufficiently accurate to give 
results correct to within even i® or a® 

In 1854 he discussed the corrections which should be 
applied to thermometer readings, giving a table of correc- 
tions for the unbeated column Of mercury, and adopting the 
value 27 mm per degree as the value of dpfdt for all 
substances, in order to reduce the observed boiling-poinl to 
that at normal pressure He pointed out, also, that the 
height of the barometer should be reduced to o® C Taking 
advantage of Delff’s improved method of preparing and 
purifying methyl alcohol, Kopp made a fresh specimen from 
methyl oxalatg^kpd dried it with lime , but while Delff 
observed the tHpg-poinC to be 60®, Kopp obtained the value 
65® 3 — 65® 8, IH^was still, however, inclined to think that, 
owing to bumpmg, the observed boiling-pomt waa too high 
and that the true temperature shpuld be about 60 ^ 

1 Meanwhile, in 1847 Kopp ha 4 examined sixteen liquids, 

' including water, two alcohols, three fal#y arids, and seven 
! esters, and in 1854, as a result of Ais^further determinations, 

I he was able to compare the boiling-pbiiits — and also the 
I molecular volumps— of a large numbei* of substances, most 
I of which were either alcohols, acids, or esters, and he at 
I first adhered to his previous value of 19* for the rise of boil- 
I ing-pomt due to the addition of CH, Later iti the same 
I year, however, taking a wider survey and including hydro- 
' carbons and their halogen derivatives, ethers, Sulphides, and 
I other compounds, he was obliged to admit that the difference 
i is in Rome cases higher, In others loWbr, than 19®, but he 
I BtUI regarded these cases merely as exceptions to the law 
I In 1867 Kopp admitted that isomeric aromatic hydrocarbons 
( have not always the same boiling-point, and that the dlffer- 
i enoQ for an addition of CH| was not always 19® , but he 
I still , bdleved that the difference for CH, was constant in 
) any ^'really homologous senes— for BEBinple, 30® 5 for homo- 
logpes Of toluene, i0®5 for tlilpse of xylene, and 16*5 for 
I of trimethylbenteoe. recognised the fact that 

.‘iRDmerlc alcohols b^ve widely different bolllng-poinu. 

I Kqpp published rio later papers oh the boiling-points of 
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organic compoundi, although he dealt lully with the queitSon 
of molecular volumes in his final communication In 1889 
As a pioneer, Kopp bad very great difficulties to contend 
against when he began his researches ; data were scanty and 
far from accurate, and the substances which could be moat 
easily obtained and, it was thought, readily purified were, 
unfortunately, those which were the least likely to lead to 
normal generalisations Water, the alcohols, and the 
organic acids all contain a hydroxyl group, and we now 
know that the physical properties of these substances are 
abnormal in nearly all respects, owing, probably, to the fact 
that their molecules tend to associate together , moreover, 
the esters, which are formed by the interaction of acids and 
alcohols, do not behave quite normally, and there is prob- 
ably molecular association, though to a much smaller extent 
than with the hydroxyl compounds 
There can be little doubt that if Kopp had been able, in 
the first place, to obtain a considerable number of pure 
substances of normal behaviour, such as the paraffins or 
their halogen derivatives, he would not have been led to the 
erroneous conclusions which he defended with such vigour 
for so many years If we take the normal paraffins as the 
simplest class of organic compounds, we find that, Instead 
of the boiling-points rising by equal intervals as the series 
18 ascended, the rise, which is very large for the lowest 
numbers, becomes smaller and smaller as the molecular 
weight Increases. This fact is, of course, now well known, 
and various formulae have been suggested to reproduce these 
boiling-points Thus Walker has proposed the formula 
T="aM\ where T is the boiling-point on the absolute scale 
of temperature, M is the molecular weight, and a and b 
are constants Ramage has this year suggested that this 
formula applies only to the CH^ chain linkage, and that 
the influence of the terminal hydrogen atoms is considerable 
in the case of the lowest members, but diminishes as the 
chain lengthens, and becomes eventually either constant or 
negligible In other words, the lower members of the senes 
cannot be regarded as truly homologous, and that is a point 
which IS, I think, important to bear in mind Ramage 
■ugffcsti a new formula, TKa[M(i -s'*”)]!, where a is 
WaUcer's constant, 373775, and n is the number of carbon 
atoms In the molecule He assumes, however, a constant 
difference for CH, in the case of the alcohols, the aldehydes, 
and the ketones, but 1 doubt whether the boiling-points of 
the last two classes of compounds are yet sufficiently well 
established to allow of any certain conclusions being drawn 
from them 

1 am Inclined to think that It may be useful to regard 
the value of A (the rise of B.P for an increment of CHJ 
as being mainly a function of the absolute temperature, 

and 1 would provisionally suggest the formula A ’ 

where A is the difference between the boiling-point, T, of 
any paraffin and that of Its next higher homologue 
Taking the bolllng-pomt of methane as 106° 75 abs , the 
values for the higher members agree better with the 
observed temperatures than those ^iren by Ramage 's 
formula, as will be seen by the first table On the next column 

I do not wish, however, to Jay much stress on the actual 
form of the equation, or on the particular values of the 
constants, the chief point I wish to direct attention to is 
that A may be regarded as a function of the temperature 

Suppose that we replace a terminal atom of hydrogen 
in each normal paraffin by chlorine, so as to form the 
homologous senes of primary alkyl chlorides. The boihng- 
points of these chlorides are much higher, and the differ- 
ences, A, are much smaHer than for the corresponding 
paraffins, but the gradual fall in the values of A as the 
series is ascended Is unmistakable The same remarks 
apply to the bromides and iodides, Che boiling-points being 
still higher and the values of A smaller 

But the point of chief interest appears to me to be this 
If the values of A for the halogen derivatives ere plotted 
against the absolute temperatures, the points for the most 
part fall near the curve oortstructed for the paraffins, and 

represented by the formiAa A The first vsihie At 

A IS decidedly low In each case (average deviation from 
curve a" 7} , *^0 later ones are rather hl^ in nearly every 
case (avera|n|MevIadon Similar results are In 
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general obtained with other homologous senes of com- 
pounds in which molecular association is not believed to 
occur, but, as will be seen from the following table, the 
deviations from the normal paraffin curve are greater ift 
the case of those senes the lower members of which, 
according to Ramsay and Shields, are characterised by 
molecular association 


Group 


Lower membtrn I Hiibtr members 


Number 
of values 
of a 


Mean 
difference 
calculated - 
observed 


I Num^ier 
of values 
I of a 


Mean 

diffwenea 

calculated 

observed 


Alkyl chlorides 
„ bromides 
„ iodides 
Isoparaffins 
roluenej &c. 

Q ^lene, &c 
M Xylene, &c. 
^Xylene, &c. 
Diethylbencene, &c. 
Olefines H.C = CH R 
„ RHC=CHR' 
Polymethylenes 


Aldehydes 

Hydrosnlphides 

Amines 

Esters 


2 

2 

2 

1 

1 

1 

I 


3 

2 

2 

2 

47 


-f-2 70 
+ Z 12 

-1-052 

+ 045 

- 1-6 I 

+ 435? 

-o 15 


+ 8*2 
+ 20 

:ii> 

+ 4 9 * 


5 

5 

3 

2 

3 
1 
r 

I 

1 

3 

3 

2 

13 

4 
1 
4 

67 


-1 04 

-I 25 

- ro 




+ 0'1 
+o'i 
-0-5 
+ 4 o? 
-i-o' 65 
-o 05 
-235? 

+ 0 * 5 ? 

-3-Bs? 


+ i 12 
+ i 3 
-05 

+ * 7 
+ rS 3 


Associating Snbsiames 


Cyanides 

Nltromethaae, &c. 

" 

I 

1 +I2'65 

' 4 


2 

+ IIT 

1 

+ 3'W 
+ a'8j 

Ketones 

1 

1 6'a 

3 

Fatty acids . . 

2 

+ 5’87 

7 

+ 1*58 

,, alcohols .. 

2 

-i-ia'By 

1 

5 



In the great majority of cases the deviations are greacest 
for the Lowcat membert Ql a series, the calculated vatuea 
of A being almost invariably higher than the observed, Mid 
this may perhaps be explained m the manner suggested by 
Ramage I have, therefore, divided each series thlo two 
groups, the first ending and the second beginnliw wRh tike 
lowest member of the series which contains a CHt grwp 
linked to two carbon atoms. Thus,^ of the alkyl chlorldea^ 
the first mup contains CfH.Cl, CH^CHfCi. WW 
CH,-CH.-CH,CI, and the second group begins wiw 
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pCopyl chloride, co that all ita mem here contain one or more 
C^CH,-C groups 

In the case of the ethers, esters, and other compounds 
which oontain two alkyl radicals, a series is regarded as 
homologous when one radical remains unaltered and the 
other Increases by stages of CH. The variable radical only 
IS considered In dividing the senes into the two groups , 
thus, although -propionic acid contains a C^CH, — C group, 
it remains unchanged in the propionic esters, the first group 
of which consists of methyl, ethyl, and propyl propionate, 
the second beginning with the last-named ester 

Of the seventeen senes of non-associating substances theie 
are only five for which the mean difierence between the 
calculated and observed values of A for the higher members 
exceeds 1°'^ 

1 The fn-xylene senes Here there is only one value, 
which, 1 think, IS doubtful 

2 The olefines, H,C = CHR Here two of the three 
Individual differences are less than 1° ^ , the temperatures 
are all below 0°, and are somewhat uncertain 

j The poly methylenes The difference for penta- 
methylene and hexamethylene differs by less than 1° from 
the calculated value The B P of heptamethylene appears 
very doubtful 

4 The amines Differences somewhat erratic , three 
within 5 and two within 0° 5 Octylaniine and nonyl amine 
clearly incorrect and not included 

5 The esters Although Ramsay and Shields include 
these substances as non-associating, there is, I think, reason 
to suspect slight association 

It will be seen that the differences are greater for 
associating than for non-associating substances , also that 
they are gn atest for the alcohols and least for the acids, 
although the factor of association is very high for both 
these series In order to arrive at an explanation of these 
facts the effect of replacing hydrogen by chlorine may 
first be considered 

The boiling-point of hydrogen chloride is not yet known 
arrurately, but it must be about —80° Thus, by replacing 
an atom "of hydrogen in the hydrogen molecule by chlorine 
the boiling-point is raised from 20*' 4 abs to about XQ3° 
abs., or about 173® On replacing an atom of hydrogen 
in methane by chlorine the rise of boiling-point is from 
108“ 3 to 349® 3, or 141® Ascending the senes of paraffins 
the rise of boiling-point due to the replacement of 
hydrogen by chlorine diminishes rapidly at first, and then 
more slowlv, being only 58° % in the case of octane Thus 
the infiuence of the chlorine atom becomes relatively 
smaller as the formula weight of the alkyl group increases 

Consider, now, the effect of replacing a hydrogen atom 
by a hydroxyl group In the formation of water from 
hydrogen gas the boillng-pomt is raised no less than 
352® 6, from 20“ 4 abs to 373® abs , or In the ratio of 
t ; [83, in the case of methane the rise is 2a i® 8, from 
108® 3 to 337® 7, or in the ratio of 1 3 la , with octane 

the rise is 65° 4, from 3 q 8° 6 to 464®, and with hexdecane 
It is only 46® 5, from 560® 4 to 617®, the ratio being i 1 10. 

It will be seen that in the case of hydrogen the influence 
of the hydroxyl is enormously greater, and in the case of 
methane very much greater, than that of chlorine in rais- 
ing the boiling-polnt, but that on ascending the senes of 
paraffins to octane the influence of the hydroxyl group 
diminishes until it is Iittie greater than that of the chlorine 
atom, and it is quite probable that with hexdecane it would 
be Bomewhat less. This is, no doubt, to be explained by 
the fact that the molecules of water and of the lower 
alcobolsi are highly associated in the bquid, but not in the 
gaseous state, and therefore, in order to vaporise the 
liquids, this molecular attraction must be overcome, and 
the temperature must therefore be raised The molecular 
eisocUition diminishes, however, as the senes of alcohols 
It ascended, and la probably slight in the case of octyl 
alcohol If so. It would appear that the effect of the 
hydroxyl grou(>— apart from association^ — in raising the 
MUng-polfit ia not very different from, and is probably 
aofiiewliat lees thaa^ that of the chlorine atom, sand that the 
dlfiference between the boiling-points of tha lower alcohols 
and of the eorreapondiniir chlorides Is entirely due to 
tnolecular assflcJatlon in the liquid state 

With the adds there is association In the gaseous as well 
^ As lU^id elate, and since, according to the tables given 
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by Ramsay and Shields, the factor of association for a liquid 
fatly acid at its boiling-point is rarely greater, and in 
most cases is somewhat smaller, than for the correspond- 
ing liquid alcohol, the molecular attraction to be overcome 
on vaporisation must be considerably less for the acid 
than for the corresponding alcohol, and the resulting rise 
of boiIing-point above the normal value must be less An 
explanation of the very low values of A for the alcohols and 
the moderately low values for the acids is thus afforded 
It would take up far loo much time and space to give 
full details of the boiling-points of all the compounds con- 
sidered, with the observed and calculated values of A ; but 
it may, I think, be stated lhat the difference between the 
boiling-point of any non-associating organic compound 
which Lunlains at least one C — Cll, — C group, and that of 
Its next higher hoinulogue (at any rate up to temperatures 
of about 300® C ), may be caJculated with an error rarely 
exceeding i® S. ^nd gencrallv under i“, by means of the 

formula As 1 hr formula seems also to be 

applicable to any ester whith contains at least five atoms 
of carbon In the variable alkyl ur acyl group (the nnean 
error for 40 values of A is +o“ml. and with smaller error 
when the number of carbon atoms is still larger , ^ it is 
probably also applicable to the higher fattv acids, cyanides, 
ketones, and nitro-compounds 


Compartson of Molecular Volumes 


The fundamental idea on which both Kopp and Schroder 
based their methods of calculating the molecular volumes 
of organic compounds from the atomic volumes of the 
comfionent elements was the constancy of the increase in 
molecular volume for each addition of CHg With regard 
to this point the question was greatly discussed whether 
the comparison thould be made at the same temperature, 
say o® C , or at the boiling-points of the compounds under 
the same presiiure Later, when Van der Waals brought 
forward his conception of corresponding states, it was 
thought probable that the comparison should be m^ide at 
corresponding or equal reduced temperatures, that is to 
say, at temperatures which bear the same ratio to the 
critical temperatures IF the generalisations of Van der 
Waals were strictly true, the bniling-points under 
corresponding pressures would be corresponding tempera- 
tures, but that 15 not usually the case The comparison 
may, therefore, be made either at equal reduced 
temperatures or at the boiling-points under equal reduced 
pressures , or, lastly, it may be made at the critical points 
themselves, and, thanks to the law of Cailletet and Mathias, 
the critical volumes can be ascertained with a great degree 
0/ accuracy. 

In order to find whether the difference in molecular volume 
for each addition of CH, is really constant it is best to 
examine such perfectly normal substances ns the paraffins, 
and the data for four consecutive members of the series — 
fi-pentane, n-hexane, n-heptane, and n-octane— are 
fortunately available 

In the table below the molecular volumes and the 
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I Thot the ohseirved B P of M-hexyl fornata is isj” 6, uid ths velua of 
a oJbalatfld from ih« roroiuh Is aa'B, cfsini: 176* 4 ai the B.P. of the nan 
biShcr houolofua This agTeM very wul with tha obHrrad B P of 
n b^y 4 ronnnle, 176® 7. but not wHb of h hexyl acouta, ido® 
p, lha obaarvad R P of maihyl epprdus (hexosip) ii 149®'^, and tl 
ilnad valua of A is s3®‘Oi livlna lya^'d m lha B P of iheoaxi homO' 
lotuc. Ilia obaervtd B, P of malh^ 

Lfait of nbyl eniireata Is only 


wmnthytata (hapeoata) is ijae'i, but 
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included, tha higher the boiling-point— Ihe imaUerp ae a 
rttlVi the contraction on mining with water- 

Very lunilar remarks ap^y to Che heat changes which 
occur on nuxlng liquids it appears that in the case of 
very closely related substances these changes are exceed- 
ingly small, or negligible, as is Indicated by the very minute 
change of temperature which has been observed, thus 
ethyl acetate and propionate, —o” oa , toluene and ethyl 
beniene, +o"<05 ; n-hexana and n-octane, +0° 06 , methyl 
and ethyl alcohol, — o”io, chlorobenzene and bromo- 
henaene, 0^00 

It might be expected that In the case of less closely 
related substances contraction would be accompanied by 
evolution of heat and expansion by absorption 01 heat, but 
this Is by no means invariably the case , for example, on 
mixing 40 gram -molecules of propyl alcohol with 60 gram- 
molecules of water there is a contraction of 1 43 per cent , 
but a fall of i" 15 in temperature was observed Taking 
the alcohols as a group. It is found that, the higher the 
boiling-point, the smaller is the heat evolution or the 
greater the absorption on admixture with water 


associated substances, whether closely related or not , indeed, 
chemical relationship seems to be imich more important than 
the state of molecular aggregation, for the reladon is true 
for methyl and ethyl alcohol, while it is altogether untrue 
for benzene and hexane 

The boiling-point of a mixture of closely related liqur' 
may be ascertained from the vapour pressures of the com- 
ponents, but not so simply as m the case of non-miscible 
liquids, because the boiling-point depends on the composi- 
tion of the liquid 

In order to calculate the boiling-points of all mixtures of 
two closely related liquids under normal pressure we should 
require to know the vapour pressure of each substance at 
temperatures between their respective boiling-points under 
that pressure Thus, chloroform boils at ija^^o, and 
bromobenzene at 156° 1, and we must be able to ascertain 
the vapour pressure of each substance between 132° and 
>S6® 

The percental molecular competition of mixtures which 
rxert a vapour pressure of 760 mm must then be calculated 
at a series of temperaturrs — say every two degrees — ^between 


Properties of Mixtures 

The behaviour of two non-miscible liquids when heated 
together is well known, and 1 need only refer to the fact 
that the vapour pressure is equal to the sum of the vapour 
pressures of the pure components at the same temperature , 
that the boiling-point is the temperature at which the sum 
■of die vapour pressures of the components is equal to the 
pressure under which the liquid is being distilled, pro- 
vided that evaporation is taking place freely and the vapour 
Is not mixed with air , and, lastly, that the composition of 
the vapour is independent of that of the liquid (so long as 
both components are present In sufficient quantity), and is 

expressed by the equation 

are the relative weights of the two components in the 
vapoiiTi Fa and Fb Uieii vapour presiures at the observed 
boiling-point, and Da and Dr their vapour densities 
The vapour pressure, boiling-point, and vapour composi- 
tion, then, can be calculated for non-miscible liquids, and 
It has been stated that such liquids have never any close 
chemical relationship, and ore usually not related at all 
On the other hand, it has been mentioned that when the 
chemical relationship is very close the liquids are invariably 
miscible In all proportions, and that there Is very little, if 
any, volume or heat change on admixture 

So, also, the vapour pressure and boiling-point of a 
mixture of closely related liquids are easily ascertained 
from those of the pure components, and the composition of 
the vapour bears a simple relation to that of the liquid. 

The vapour pressure of the mixture is given, at an^ rate 
with a very close approach to accuracy, by the equation 

p_«iFa+(ioo- w)Pb 
^ iM 

where F, Pai and Ph are the vapour pressures of the 
mixture and of the components, A and B, at the observed 
boiling-point, and m Is the molecular percentage of A 
Van der Weals concluded from theoretical considerations 
that this relation should be true when the critical pressures 
are equal and the molecular attractions a^ee with the 
formula pr oposed by Galiczine and by I)< Berthelot, 
d|,,as where a]«g represents the attraction of the 

unlike molecules and a, and a, the respective attractions of 
the like molecules That is certainly the case with 
chioro^nzene and bromobenzene, ^ which, as already 
mentioned, show no heat or Volume change on admixture, 
for the maximum difference between the observed and 
calculated pressure m three experiments was less Chan o i 
per cent 

But the relation Is, at any rate, verv nearly true for 
closely rdated suhstanccs whm the critical preswrei are 
HOC equd, in the case of methyl and ethyl alcohol the 
diffbrehce between the observed and calculated^ pressure was 
sinthln the limits Of experimental error, and with four 
ctlter pairs of doMly related subMancea ihe greatest mean 
sliffereDoe <for three readings each) was only o 6 per cent 
It 1 e ne't, however, as Speyers suggested, true for all non- 
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these limits by means of the formula in=ioo — «- 

“b - Fa 

where, in this case. Pnyeo 

Lastly, the molecular percentages of A, so calculated, 
must be mapped against the temperatures, and the curve 
drawn through tho points will give us the required rela- 
tion between boiling-point and molecular composition under 
normal pressure In the Case of six pairs of closely related 
liquids Che greatest difference between Che observed 
temperature and that read from the curve constructed as 
described was 37. 

For liquids which are not closely related the differences 
are usually much greater, and particular mixtures of 
constant (minimum or maximum) boilmg-point are not 
unfrequently met with, especially when the molecules of one 
or both substances are associated in the liquid state 

The formula for the composition of the vapour from a 
mixed liquid suggested independently by Berthelot and b> 

Wxnklyn, *** 

and Dbi have the same meaning as in the eouation for 
non-miscible liquids, and Wa and Wn are the relative 
weights of the two components in the liquid mixture), was 
shown by F Di Brown to be incorrect, and he proposed 

the simpler formula, where r is a constant 

"*11 Wp 

Fa 

which does not differ greatly from |p The subject was 

investigated mathematically by Duhem and by Margules, 
and experimentally and mathematically by Lehfeldt and by 
Zawidskl The two last-named observers deduced workable 
fbrmulm from the fundamental equation of Duhem and 
Margules, and it is noticeable that both Lehfeldt ’■ and 
Zawidskrs formula), in their simplest form, become 
Identical with Brown's Zawldski’s, however, assumes the 

form = ^ This formula is certainly ^not, ss a 

JtB Fh Wb 

rule, true for mixtures of liquids whirh are not closely 
related ; but, on the other hand, in the very few cases 

examined the equation appears to hold for those 

xb Wn 

mixtures for which the equation 
" 100 


ie true ; that is to say, generally, for closely related liquids 

• p 

The questloDi however, whether Is an open one ; but it 

Is Interesting to remark that if this equality holds It ahould 
be poaaible In many cases to calculate the vapour pressure 
at any temperature, the boiling-point under any pressure, 
and the composition of the vapour, of any mixture of two 
very closely related liquids, if the boiling-point of one of 
them under any one pressure, and the vap^r pressures of 
the ether within sufficiently wide Umfti of temperature, are 
iSiiowii. For the hoiJlng-polnts on the absolute scale of the 
two liquids at the same prqpsurs bear a constant ratio to 
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etch other, or . hence the vapour preunrei or 

ifi T B 

boiling-points of one substance can be calculated if those of 
the other are known Again, from the vapour pressures of 
Che pure substances we can calculate Che vapour pressures 

Pa 

and the boiling-points of all mixtures, and, lastly, If r=— ' 

* B 

we can make use of Brown's formula, — = 

calculate the composition of the vapour from all mixtures 
without carrying out special experiments to find the value 
of c. It Is, therefore, a matter of considerable interest to 

ascertain whether c is really equal to ^ or not 

When the equation 

p_ wPa + (ioo- w)Pii 

100 

does not hold good, a modification of Brown’s formula, or 
that of Lchfeldt, or of Zawidskl, must be employed to 
calculate the vapour composition, and the constants for 
those formulae must first be determined experimentally 
Other physical properties, such as the refractive power 
of mixtures, might be considered, but 1 will only refer to 
the critical temperature and pressure In 1B82 Pawlewski 
stated that the critical |;eniperature of a mixture could be 
calculated from those of the components by the formula 

u — ■ I 

100 

where tn is the percentage by weight of A , and G C 
Schmidt, in 1891, carried out experiments to test the correct- 
ness of the statement, purposely choosing substances of 
Widely different physical properties The differences 
between the calculated and observed temperatures were not, 
as a rule, very great, rarely exceeding 4°, and Schmidt 
considered that they might, to some extent, be accounted 
for by partial decomposition of one or other component 
Such determinations are, however, liable to serious errors 
It is exceedingly difficult to fill a tube with the required 
amount of a liquid mixture of known composition quite free 
from air, and although the composition of the very small 
amount of liquid employed might be determined after the 
experiment from its specific refractive power, it would be 
necessary to know the specific refractive powers of the two 
components and of mixtures of them Schmidt does not 
state how he prepared his mixtures and determined their 
composition. 

Again, when a liquid mixture is heated in a sealed tube, 
fractionation goes on, so that the more volatile component 
tends to accumulate in the upper part of the tube, leaving 
the less volatile component in excess below, and unless a 
stirring arrangement, such as that devised by Kuenen, Is 
employed, many hours would elapse before complete 
admixture by diffusion took place at the critical point 
By far the most important and accurate experiments on 
this subject have been carried out by past or present pupils 
of Prof Kamerlingb Onnes, notably by Prof. Kuenen , and 
It IS quite certain that the formula of Pawlewski cannot be 
generally true for mixed liquids, for, just as we may have 
mixtures of minimum or maximum boiling-pomt, so sifeo, 
as Kuenen has shown, mixtures of minimum or maximum 
critical temperature may exist Thus the critical tempera- 
ture of carbon dioxide Is 31°!, and of ethane, 32** o, but 
that of a mixture containing 30 molecules per cent of 
carbon dioxide Is The question remains, however, 

whether some such law as that proposed by Pawlewski may 
not hold good for cloecly related substances In certain 
cases, when Che relationahip Is very close (for example, 
C.HgCl and CgH^Br), Che critical pressures are equal, or 
very nearly so, and It seems probable chat the critical 
pressure would be Che same for any mixture as for the com- 
ponents "Such a case as this would be likejy to give the 
simplest Risible relatbn between the critical temperatures 
of a mixtuK and thoee of its components, and although the 
critical temperatures of these substances are inconveniently 
high, there are, no doubt, others whkdi might be eifiployed 
— perhaps ^thyl chloride and^ bromide, or poestbty carbon 
dioxide j^j ||4 carbon disulphide I Imagine, however, chat 
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Pawlewski 's formula would be more likely to hold If m 
presented the molecular percentage, and not Che percentage 

Sy weight of A « 

In the case of homologous compounds, paraflfiiiJ, ethers, 
esters, and so on, the critical pressures are not equal, and 
It would be necessary to find whether the Critical preSsurea 
of mixtures are represented by the formula 

P = w)Pb 

I Ob’" 


(where m is the molecular percentage of A), and also whether 
any such simple formula is applicable to the critical 

temperatures , ^ • c 

Kuenen has made some observations with mixtures of 
ethane and butane containing a 5 and 5 molecules per CjBnt- 
of butane, and at the conclusion of his paper he says ‘ If 
there was a simple law connecting the critical constants of 
mixtures with those of the constituents, wc might calculate 
the constants for the second substance [those of the first 
being known] But such is not the case Pawlewski 's law 

that the critical temperature is proportional to the compo- 
sition, expressed in weight units, is very inaccurate, the 
deviations being sometimes considerable in both directions '' 
It would, 1 think, be of great interest if Prof Kuenen 
could find time to carry out further experiments with 
mixtures of ethane and butane in order to settle this point, 
or, perhaps, with n-hexane and n-octane, both of which can 
be more easily obtained in a pure state 
From what has been said it may be concluded that, m 
order to ascertain the normal behaviour of pure substances 
under different conditions, or to find the simplest relations 
between the boiling-points, molecular volumes, or other 
physical constants of a senes of substances, or, again, to 
ascertain the normal behaviour of substances when mixed 
together, and the properties of the mixtures as compared 
with those of the components, it is undoubtedly advisable — 
at first, at any rate— to confine our attention to substances 
of which the molecules show no signs of association In 
either the gaseous or liquid state 

In the case of mixtures it is also best to begin with sub- 
stances which are chemically closely related to each other. 


SECTION C 

GEOLOGY 

Opening Address by Aubrey Strahan, M A , F R S , 
President of the Section 

It is forty-two years since the British Association last met 
in Cambridge, and we may turn with no little intereiit Co 
the record of what was taking place at a date when the 
science of Geology was still in its infancy, and In a Uni- 
versity where its promise of development was first recog- 
nised Dr John Woodward, the founder of the Wood- 
wardian Chair, had been dead 176 years, but his bequest 
to the University had not long begun to bear fruit, for the 
determination to house suitably the collection of fossils and 
to provide for the reading of a aystamatic course of lecturea 
was not arrived at until 1818 In that year Adam Sedg- 
wick, on his appointment to the Woodwardian Chair, began 
a series of investigations into the geology of this country,, 
which made one of the most memorable epochs in the 
history of British Geology At the Cambridge meeting of 
i86a he had therefore held the professorship for forCy^DUr 
years, a period sufficient to spread his reputation throughout 
the civilised world as one of the pioneers of geological 
science 

Towards the close of his life Sedgwick gave expreasiofu 
to the objects which he had had in view when he accepted 
a professorship In a science to which he had not hitherCc^ 
specially devoted his attention, " There were three 
prominent hopes,” hp writes, " which possessed my heart 
in Che earliest days of my Profeasorship First, that I 
might be enabled to bring together a Collection worthy of 
the University, and illustrative of all the dmarhfients of 
the Science it was my duty to etudy and to teach^ Secondly, 
that a Geological Museum might be built by the Unlvervfty. 
amply capable of containing its future Collections, and 
lastly, that t might bring togeMier a Class of Studenta 
who would listen to my teaching, support me by tUmlr 
qrmpathy, and help me by the labour of their hnndi." 


ApAfrsr i8, i$ 04 ] 


NATURE 


383 


Wqj visiting the scene of his labours more than thirty 
year* a^ter he wrote these wordsi witness the realisation of 
Sedmick'a hopes. The collection is not only worthy of 
che^nlversky, but has become one of the finest in the 
klhgtem- It is housed In this magnificent memorial to the 
name 6f Sedjpvldi, on the completion of which 1 offer for 
myself, and I trust 1 may do so on behalf of this Section 
also, hearty congratulations to the Woodwardian Professor 
and hli staff* Finallv, I may remind you that at this 
moment the Directorship of the Geological Survey and the 
Presidential Chair of the Geological Society are held by 
Cambridge men , that the sister University has not dis- 
dained to borrow from the same source , and lastly, that 
It is upon Cambridge chiefly that we have learned to depend 
for recruiting the ranks of the Geological Survey, as proofs 
that Cambridge has mein tamed her plate among the fore- 
most of the British schools of Geology 

Though he had taken a leading part at former meetings 
of the Association, Sedgwick’s advanced age in 186a 
necessitated rest, and this Section was deprived to a great 
extent of Che charm of his presence It benefited, however, 
in the fact that the Presidential Chair was occupied by one 
of hiB most distinguished pupils Jukes was one of those 
men the extent of whose knowledge is not readily fathomed 
It has been my experience, and probably that of many others 
in this room, Co find Chat some conclusion, formed after 
prolonged labour and perhaps fondly imagined to be new, 
has been arrived at years before by one of the old geologists 
Such will be the experience of the man who follows Jukes 'a 
footsteps Turning to his Address given to this Section in 
1863, we find much of what is now written about earth- 
movement and earth-sculpture forestalled by him, with this 
difference, however, that whereas the custom is growing of 
using a phraseology which may sometimes be useful, but 
Is generally far from euphonious, and not always mtelligibJe, 
he Stales his arguments in plain, forcible English 

It raise a smile to find that Jukes thought it necessary 
m i86a to combat the view that deep and narrow valleys 
had originated as fissures in the crust of the earth, and that 
the Straits of Dover must have been formed in this way, 
because the strata correspond on its two sides But we 
shall do well to remember that the smile will be at the 
public opinion of that day, and not at Jukes himself In 
no branch of Geology have our views changed more than 
in the recognition of the potency of the agents of denudation. 
In 186a It was necessary to present preliminary arguments 
and to draw inferences which tn 1904 may be taken as 
granted 

The evidences of the prodigious movements to which strata 
have been subjected, and of the extent to which denudation 
has ensued, cannot fail to strike the most superficial observer 
Both mountain and plain present in varying degree proof 
that sheets of sedimentary material originally horizontal 
are now folded and fractured But after a momentary 
interest aroused by some example more striking than usual, 
glimpsed. It may be, from a tram-window, the subject is 
probably dismissed with an impression that such phenomena 
are due to cataclyims of a past geological age, and have 
little concern for the present inhabitants of the globe These 
Stupendous disturbances, it might be argued, can only have 
takm place under conditions different from those which 
prevail now We are familiar with mountain-ranges in 
which their effects are conspicuous , we have carried rail- 
ways ever or through them and have been troubled by no 
cataclysmic movements of the strata. Apparently the rocks 
have been fixed in their plicated condition, and are liable 
CO no further disturbance Parts of the world. It is true, 
are subject to earthquakes accompanied by fissuring and 
slight displacement of the crust, but not even in earthquake 
regions can we point to on example of such thrusting and 
foldliig of the strata being actually In process as have 
taken place in the past Nor, again, can volcanic activity 
be appwtad to, for some of the moat highly disturbed regions 
dre , devoid of igneous rockii Volcanic eruptions are more 
prdbobly tbe effe$;t than the cause of the disturbances of 
the orU9^. Nowhere in the world therefore, It wtil be said, 
can we see itratk undergoing such violent, treatment as 
fhey bava aaperlenced In tha paoc. How, then, can we 
«iBpa^ cbe Imereoca that the forces by which the folding 
nroibioed have ceased to operate? 

Belon apettoing a canchisfon which would amount to 
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admitting that the globe is moribund and that the forces 
by which land has been differentiated from sea have ceased 
to act, we shall do well to look more closely into the history 
of the earth -movements to which any particular region has 
been subjected The investigation is one which colls for 
the most intimate knowledge of the geological structure, 
and, as time will admit of my dealing with a small area 
only, I shall confine my observations to England and Wales, 
selecting such facts as have been establish^ beyond dispute. 

At the outset of the investigation we find reason to 
cotiLlude that the movements, so far as any one region is 
concerned, have been intermittent Evidence of this fac| 
IS furnished wherever any considerable part of the geological 
column IB laid open to view Sheets of sediment, aggre- 
gating perhaps thousands of feet in thickness, have been 
]d.id down Jn conformable sequence, all bearing evidence of 
having been deposited in shallow seas The inference is 
inevitable that that period of sedimentation was a period of 
uninterrupted subsidence But sooner or later every such 
period came to an end Compression and upheaval took tha 
place of subsidence, and the strata lately deposited were 
plicated and brought within the reach of denudation 
illustrations of the recurrence of these movements abound, 
and 1 need dwell no further upon them than to remark that 
movements of subsidence and upheaval may be seen to have 
alternated wherever opportunity is afforded for observation 

On extending our observations we are led to infer that 
the movements of the crust were developed regionally, not 
universally The areas of subsidence, for example, 
evidenced by the marine formations, had their limits, 
though those limits did not coincide with the shores of exist- 
ing seas, nor has reason been found to believe that the 
proportion of land to sea has varied greatly in past times 
The limits of the area affected by any one movement of 
upheaval are more difficult to determine, but the effects 
were manifested in the crumpling up of comparatively 
narrow belts of country, and are easy of recognition 

Further than this, we ascertain that the movements of 
one region were not necessarily contemporaneous with those 
of adjoining regions The forces (derating upon the crust 
of the earth came into activity in different places at different 
times, and, while some continental tracts have been but 
little disturbed from early geological times, there are parts 
of the globe which have been the scene, so to speak, of 
almost ceaseleu strife Among the latter we may include 
the British Isles 

These are commonplaces of Geology, and I mention them 
merely to emphasise the fact that the geological structure 
of these islands is the result of movement superimposed 
upon movement Obviously, therefore, in order to gain a 
comprehensive view of the operations which were In progress 
in any one region during any one epoch, we have to find 
soraa means of distinguishing the movements of that epoch 
and of eliminating all which preceded or followed it This, 
briefly, is the problem which has engaged the attention of 
geologists for many years past, and upon which I propose 
CO touch. 

The determination of Che age of a disturbance is seldom 
easy, and among the older Palwoic rocks is often im- 
possible , but at the close of the Carboniferous period, during 
the great continental epoch which led to and followed upon 
the deposition of Che Coal Measures, there came into action 
a set of movements of elevation and compression which 
generally can be distinguished both from those which pre- 
ceded them and from those which have been superimposed 
upon them The dfsCineCion depends upon the determination 
Of the age of the rocks affect^ by the movements. For 
example, a movement by which the latest Carboniferous 
rocks have been tilted from their oilgkial horizontal posi- 
tion la obviously post-Carbonlferous On the other hand, 
if Permian rocks lie undisturbed upon those tilted Carbon- 
iferous cocks it is equally obvious that the movement was 
pre-Permlan Now it happens that earth-movements of the 
date alluded Co were particularly active In the British Isles, 
and pldyqd an Im^rtant part in shaping the platform on 
which the Permian and later rooks were laid down. 
Though they have been more coqgjpletdy explored Chan athera 
in jlhe working of coal, their further investigation Is of the 

g reatest economic Importance. 1 kave attempted, therefoce, 
riefly to sltetch out the principal lines along which eerth- 
movetnepta chat age came Into operation In England, 
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preiniiliig, however, that by Permian I mean the Magnesian 
Llmeetone series, and not the " Permian of Salopian type," 
which JB now known to be partly of Tnassic but principally 
of Carboniferous age In the course of the investigation 
we shall find reason to conclude that several at least of the 
mervements followed old axes of disturbance, lines of weak* 
ness dating from an early period In the history of the habit- 
able globe, and, again, that some of the latest disturb- 
ances of which we nave cognisance were but renewals of 
movement along the same general lines 

One of the most clearly proved examples of pre-Permian 
faulting in the Carboniferous rocks occurs in the White- 
haven Coalfield The fault forms the south-eastern limit 
of the Coal Measures, and has been precisely located for a 
distance of six miles In its course towards the south-west i 
It passes under five outliers of Permian rocks, and finally i 
is lost TO Bight under the Permian and Trias of St Dees 
The dislocation In the Carboniferous rocks amounts to about 
400 yards, but the Permian rocks have not been even 
cracked , though broken and displaced by numerous faults 
of later date, they pass undisturbed over this great dis- 
location, the movement along it obviously having ceased 
before they were deposited This fault forms part of the 
upheaval which brought the older rocks of Cumberland 
and Wesimorland to the surface, and in that sense it may 
be said to form the north-western frontier of the Lake 
District 

On the north-eastern side also of the Lake District the 
Permian rocks rest upon uptiUed Carboniferous strata, but 
the axis of upheaval runs in a north-north-westerly direc- 
riun and defines what we may regard as the north-eastern 
frontier, Along this frontier much movement has taken 
place in post-Permian times, but the unconformable rela- 
tions of the Permian and Carboniferous rocks enable us to 
distinguish that part of the tilting which intervened between 
the two periods On the south-eastern frontier also the 
C nrboniferous rocks had been upheaved and denuded before 
the Permian sandstones were laid down. A huge fault, 
along which Carboniferous rocks have been mmnied from 
the east in a multitude of plications against Silurian, runs 
from Kirkby Stephen by Dent to Kirkt^ Lonsdale, and 
thence trends south-eastwards by Settle It is highly prob- 
able, though It has not been proved, that this fault is of 
pre-Permlan age That the PendJe axis which upheaves 
I he Lower Carboniferous rocks between Settle and burnley 
is pre-Permlan is placed beyond doubt by the fact that an 
outlier of Permian rests upon the denuded crest of the 
anticline near Clitheroe. 

Ihe south-western frontier is defined by a still more 
marked unconformable overlap bv the Permian strata, which 
here pass over the edges qf the lowest members of the 
C arbomferous series ana come to rest upon the Lake District 
rciiks. 

We have thus defined the sides of an oblong tract which 
was upheaved in the period we are considering. The older 
rocks forming the northern part of that tract had already 
had imposed upon them a dominant north-easterly strike by 
u pre-Carboniferous movement of great enern^ As a result 
also of that and other movements they hao been subjected 
to vast denudation, not only in the Lake District, but 
throughout the north-west of England generally. But 
while it IS doubtful whether any of the ^yslcal features 
then produced have survived, it seems to be beyond dispute 
that it was In conscguence of the pre-Permlan movements 
that the older rocks of the Lake District were freed from 
their Carboniferous covering, and that to this extent the 
district may be said to have bren blocked out in pre-Permlan 
times The detailed sculpturing resulted from later move- 
ments, with which we are not now concerned. 

During this same period there rose into relief that part 
of the Pennine axis which runs between Lancashire and 
Yorkshire. The doikiing up of the Lower Carboniferous 
rocks and the wlldneife of the moorlands tvhlch characterise 
their outcrops have Impressed all who have had occMlon 
to cross from the one populous coalfield to the other, and 
have gained the name of the ** backbone of Eiv^and for 
this anticlinal axis. Whether, however, it «an be regarded 
as one axis pr as the result of several movemanta ii douhHkl, 
but not materia] for our piwaent purpose^ Regarded as a 
geologipal structure it is not conUnuouS with that part of 
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the Pennine axis which runs along the north-*eMltern frontier 
of the Lake District, 

Passing westwards from the Pennine axis we drbSs the 
deep and broad Trlassic basin of Cheehire, which may be 
regarded as the complement of the dome Of elevation of 
Derbyshire To the west of this, again, we reach a pgrt 
of North Wales which was more or less shaped out the 
earth-movements which came into action between the 
Carboniferous and Permian periods Two leading faults 
traverse the district The one runs In a north-north- westerly 
direction across Denbighshire and Introduces that little hit 
of " Cheshire in Woles " known as the Vale of Clwyd. 
Though there has been some later movement along this 
fault, it was in the mam pre-Tnassic, which statement, in 
View of the perfect conformity between the Permian and 
Irlas, amounts to saying that it was pre-Permlan. The 
other passes across Wales in a north-easterly direction along 
the Dee Valley at Bala, and reaches Che Tnassic basin 
between Chester and Wrexham The date of this fault has 
not been worked out in detail, but the fact that It is 
associated with a pre-Triassic anticline, where it reaches 
the Tnassic margin, proves that It Is in part at least of 
pre-Triassic age In Anglesey also there has been strong 
post-Carboniferous folding in the same N E -S W dlrecdon- 

It IS to be noticed, further, that the Carboniferous rocks 
maintain their characters to their margins on the flanks 
of the Clwydian Hills and other ranges of Silurian rocks 
m North Wales Both along the coast, and even in a 
little outlier preserved near Corwen by an accident of fault- 
ing, they show a persistence of type and of detail in 
sequence which could hardly have been maintained had the 
Silurian uplands existed m Carboniferous times The 
inference that tho uplands of Denbighshire and Flintshire 
are the result of poat-Carboniferous upheaval is strengthened 
by the fact that the Carboniferous rocks reposing on their 
flanks are tilted at an angle which would carry them over 
their tops. This part of North Wales, therefore, presents 
a history corresponding in its mam events with that of 
the Lake District It had undergone elevation and denuda- 
tion In pre-Carboniferous times on a scale no Vast that 
rocks showing slaty cleavage and other indications of deep- 
seated metamorphism had been laid bare But In both 
cases It was in consequence of the post-Carboniferous move- 
ments that the leading physicai features as they exist to- 
day began Co take shape. 

In both these regions pre-Carboniferous movements had 
been extremely active For example, an axis of compres- 
sion and upheaval ranges from N E to S W , involving 
the Lake District, the Isle of Man, and Anglesey It 
belongs to the Caledonian system of disturbances which is 
developed on a large scale further north, and which sufficed 
here to cause slaty cleavage and presumably the extrusion 
of the Shap granite I mention this pre-Carboniferous axis 
to point out that It offers an explanation of the direction 
taken 1^ the post-Carboniferous disturbances of White- 
haven, Pendle, Anglesey, and possibly Bala With the ex- 
ception of the last-named they lie well within the region 
affected, and alone among the post-Carboniferoui axes 
take that particular direction. 

The Pennine axla ends as a physical feature In South 
Derbyshire and North Staffordshire on the margin of a 
deep channel filled with Trlassic marl, which extends waat- 
warda from Nottinjgham Into ShrOpahire In thia ppit oi 
England there springs into existence a remarkable aeriet 
of disturbances tending to radiate Muthwards. The 
westernmost of these la the great fault which forma the 
western boundary of the North Staffordshire Coalfteld 
Recent work by Mr. W Glbaon has shown that the vertical 
dIsplaGement of the Coal Meaaurca amounts to no leas tfaxn 
000 yards, but that it Is far leas, though recognisable, in the 
Trias, proving that the disturbance was Ih the main pra- 
Trlaaslc- The fault ranges from MaccleafieM In a eouth* 
south-westerly direction. Is lost to view under the IVlai 
near Market Drayton, but It is recognisable further Ofir \t 
the great dislocation which paseet along the western 
of the Wrekin, and thence through Centre) Shropdijre b} 
Church Stretton lo Preeteign In Radnorshlrt, and thee^ 
into Brecknock. 

The second Is the Apedale Fault of the North Staffred* 
shire CoalMd. In wtiridiig the coat thlq dle^rbancd hw 
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iMft loajikil ID ponoB* tbe itructiim of b brokea monocline, 
a IM itfith mctun eudi as may be regarded as an early 
Btage in the formation of an overtbrait from the east It 
itmt through the coalfield In a directloD slightly east of 
aouHi, and then paaeing under the Trias of Stafford ranges 
for 'Wblyerhampton and Stourbndgo, This fault is mainly 
pre-Triaesie, but what Mr Gibson believes to be a con- 
tinuation of Itf following Che same direction as far south 
as Hanbury, certainly effects a great movement in the 
Trlae 

The third disturbance runs on the east of the Forest of 
Wyre Coalfield In a direction a little west of south Here, 
as I learn from Mr* T. C. Cantrill, the thrust from the east 
IS obvious, for Old Red Sandstone has been pushed from 
that direction against and even over Coal Measures, while 
the Strata have been forced up Into a vertical position for 
some miles, In South Staffordshire all the Carboniferous 
rocks, including the “ Salopian Permian,” are involved In 
this and the previously mentioned movement, proving that 
both disturbances were of post-Carboniferous date, 

Traced southwards this disturbed belt leads to Abberley, 
and there connects itself with the well 4 cnown Maivernian 
axis The broken belt known by that name runs north 
and south, and be followed almost continuously from 
Worcestershire to Bristol It presents evidence of having 
been a line of weakness through a large part of the world ^ 
history, as shown by Prof Groom, and of having yielded 
repeatedly to earth-stresses , but there Is seldom difficulty 
In distinguishing the movements which were effected 
during the period under consideration For example, near 
and south of Abberley the Coal Measures are clearly in- 
volved in a thrust from the east, which was sufficiently 
energetic to turn over a great belt of Old Red Sandstone 
and other rocks beyond verticality for some miles. Further 
south, again, among repeated nroofs of the ridging up of 
the old axis in several pre-Carooniferous periods, we find 
evidence of post-Carboniferous elevation along the same 
general line. Throughout this same region there has been 
also Mst-Tnasstc dislocation, which, however, is on a com- 
pantlvely small scale That the Carboniferous rocks were 
greatly disturbed before the Trias was laid down 11 proved 
by the great unconformity between the two formations 
The Maivernian axis continues southwards by Newent, 
but perhaps with diminishing intensity On its west side 
a broad synclme rolls in the tract of Carboniferous rocks 
which underlies the Forest of Dean The syncUne trends 
north and south, and is shown to be of pre-Triassic age 
by the fact that the Tnasslc strata on the banks of the 
Severn do not share in (he aynclinal structure, Here we 
must leave the Maivernian axis for the present 
The fourth disturbance ranges along the Llckey Hills, 
which, diminutive aa they are, tell a story of great geo- 
logical significance They range m a south-south-easterly 
direction, and In the fact that they are formed of extremely 
ancient rocks furnish evidence of immense upheavai. From 
the relations of these ancient formations to one another we 
may gather also that the upheaval was due to a recurrence 
of movement along the same axis at more than one 
geological date, but at the same time we find no difficulty 
in distinguishing that part of the movement which took 
place between Carboniferous and Triasslc times, for the 
Coal Measures are tilted up on end along the flanks of the 
auls, while the Trias passes horlaon tally over all the tilted 
tocki A clue to the southward extension of the axis under 
the Secondary rocks is furnished by some faulting as far 
as Redditch, here also there having been a renewal of 
movement on a small scale in post-Triasslc times. 

The fifMi disturbance runs through Warwickshire, and 
Includes the low ridge of ancient r^s which ranges 
through Atheritone and Nuneaton in a south-easterly direc- 
tion. fifteen miles lo the north-east Archsean rOcka 

form Che parallel ridge or aeries of ndges of Charnwood 
Peu'est^ whhe the Intervening apace Is overspread by Trias, 
Testing partly on Carboniferous and partly on older strata 
^ The sWi^cture of the Carboniferous and older strata is 
ddminoted by v^hat Unknown as^the Charnlhn movement, 
whleh Inchidee dismrbafwet ,of several ages fpMlng In a 
routb-ealMy ^kentlow Tliit part 0/ the itwVmenr which 
was pos^arbonfleroUs Is itetiftable bv the fact that Coat 
If dasursf , hfe tilted on either side or the ridges of old 
rbedta#' dnee pebfipread' both rldgeii but were 
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removed by denudation as a consequence of upheaval before 
the Trias was deposited. It has been found aiM in working 
the coal, as I am informed by Mr. Strangways, that there 
are large faults having the south-eastward or Charnian 
direction which shift the Coal Measures, but do not break 
through the overlying Trias. The evidence, therefore, of 
a great Charnian movement having taken place during the 
period under consideration is Gonduslve* The disturbance 
ranges as a whole in the direction of Northampton, where 
In fact borings have reached the Charnwood rocks at no 
great depth 

The five great disturbances which I have briefly indicated 
tend to converge northwards, but their exact connection 
with the Pennine axis is not known What may be only 
a part of that axis trends for Charnwood through a tract 
of Lower Carboniferous rocks exposed at Melbourne, 
between the Yorkshire and Leicestershire Coalfields, but 
the Tnassic channel f have already mentioned intervenes, 
and the structure of the rocks underlying the red marl is 
unknown The channel itself appears to be of Tnasslc 
age, for not only is the depth of marl in it suggestive of 
.its having been a strait in the Tnassic waters, bui its 
northern margin has been found by Mr Gibson to coincide 
with, and perhaps to have been determined by, faults 
known to be mainly of pre-Tnassic ago One of these, 
with a downthrow of 400 yards to the south, runs from 
Trentham through Longton, and south of Cheadle, while 
another ranges from near Nottingham to the north of 
Derby 

We come now to the south-west of England, where we 
find striking proofs of a still more energetic movement 
than any yet mentioned having intervened between the 
Carboniferous and Tnassic periods The central port of 
the Armorican axis, as it has been called, after the ancient 
name of Brittany, trends nearly east and west, and keeps 
to the south of our South Coast , but we have opportunities 
in Devon and Cornwall of seeing some of the stupendous 
effects produced along its northern side A belt of country 
measuring some ijo miles in width has been completely 
buckled up Slaty cleavage was superimposed upon the 
intricate folds into which the strata were being thrown, 
while after or towards the close of these phenomena 
granite was extruded at several points along the belt of 
disturbance, a little north, however, of the line along 
which the oldest rocks were brought up lo the surface In 
Devon the Culm-measures are fully Involved in the move- 
ment, but on the other hand the Permian strata, while 
containing fragments of the cleaved and metamorphosed 
rocks, are themselves wholly free from such structures. 
The age of the folding, cleavage, and extrusion of the 
granite is thus definitely fixed as having been subsequent 
to the deposition of the Culm-measures, but previous to 
that of the Permian rocks 

But we may fix the age still more closely A broad 
synrljne of Carboniferous rocks traverses Mid-Devon, and 
Is succeeded northwaMs by an anticline and by an extru- 
sion of granite at Lundv Island, the age of which, how- 
ever, has not yet been cfefinitely ascertained ^till further 
north In a series of folds and overthnists which traVearse 
the southern margin of South Wales wa can recognise the 
last effects of the great Devonshire mo^ment at a distance 
of not less than 130 miiss from tile central axis, the 
ground-swell, so to speak, subsiaing as it receded from 
the distant storm-area. Mere ihd higher Carboniferous 
rocks ore Involved, and thus prove that this part at least 
of the Armorican disturbance was of post-Carboniferous 
age. 

In Dorset, Somerset, and Gloucestershire the Pal^aolc 
rocks pass easf wards under Secondary formations, and are 
eeen no more in the south of England That the disturbance 
continues, however, Is inferred from the fact that it has 
been traced across a large part of the continent of Europe 
in the oi^e direction end across the south of Ireland in the 
other. The determination of iU position therefore, and 
especially of the effects of Its Intersection with the Midland 
dlstiliriwnces, le of the greatest Importance in view of the 
pDWribte' occurrence of concsalea coalfields under th» 
Secondary rocks. One suHi interfecrion is open to observa- 
tlflft. , . 

. TI10’' Malvern and Devondiire disturbances fnteriect In 
On Investigating thel^ behaviour as they 
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approach we may notice \n the first place that the subsidiary 
axes which form the nortberjimoat part of the Devonshire 
disturbance m South Wales die away one after the other 
towards Che east Thus an east and west disturbance at 
Llanelly runs a few miles and disappears The more 

important Pontypridd anticline, which traverses the centre 
of the coalfield, fades away near Caerphilly, while Che 

coalfield itself terminates a little further east, its place on 
the fl4fne line of latitude being taken by Che Usk anticline, 
which trends southwards and south-westwards, So far it 
might be inferred that the east and west folds die away on 
approaching the north and south Malvernian axis But 

the Cardiff anticline, which lies south of and wa& more 

energetic than those mentioned, crosses the Bristol Channel 
and, emerging on the other side in a complicated region 
near CJev^on and Portishead, passes to the north of 
Bristol and holds its course right across the coalfield at 
MangolfifLeld The coalfield, however, lies in what is part 
of the Malvernian disturbance, for it occupies a syncline 
running north and south along Che west side of the main 
axis of upheaval Though the interruption is local and 
the strata recover their north and south strike to the south 
of It, yet the east and west axis obviously holds its course 
right through the Malvernian structure 

Still further south in the direction in which the east and 
west movements gradually increase in energy a series of 
sharp folds is well displayed in the coast of South Wales 
and in an island in the Bristol Channel, ranging for that 
part of the east and west disturbance which is known as 
the Mendip axis This name has been applied to a series 
of short anticlines which are arranged sh Echelon along a 
line ranging east-south-east, but each of which runs east 
and west Among them wc mav distinguish the Black- 
down anticline, the Pnddy anticline, the Penhill anticline, 
north of Wells, and the Downhead anticline, north of 
Shepton Mallet With one exception they all die out east- 
wards after a course of two to ten miles, but Che Down- 

head anticline holds its course into the Malvernian dis- 

turbance, the two engaging in a prodigious milSe south 
of Radslock From that much shattered region the Down- 
head anticline emerges, but the Malvernian axis is seen 

no more, and, so far as can be judged under the blanket 

of Secondary rocks, comes to an end 

Mention has been made of the fact Chat many of the 
subsidiary east and west folds die away on approaching the 
Malvernian axis In-A general way we may attribute their 
disappearance to the influence of the north and south move- 
ment, for it is commonlv to be observed in these great 
belts of disturbance that they are composed of a number 
of parallel anticlines or elongated domes of upheaval, con- 
stantly replacing one another , it is a common feature also 
that these subsidiary folds replace one another not exactly 
in the direction in which they point, but that they lie en 
icheUtn along a line slightly oblique to it The behaviour 
of the South Wales and Mendip folds is in accordance with 
these observations, and may be taken^to indicate that the 
effects of the east and west disturbance reached further 
north In South Wales than they did in Somerset, or. In 
other words, that thev failed to penetrate as Far into the 
region where north and south movements were in progress 
as in the region where there were no movements of that 
direction 

The fact that the east and west folds keep their course 
across the north and south wherever the two actuallv meet 
comes out prominently, and supports the inference that they 
dominate the simclure of the Palscozoic rocks which Jie 
hidden beneath the Seconda^ rooks of the south and south- 
east of England Somewhere under this blanket of later 
formations the east and west axis presumahlv intersects 
the other disturbances which traverse the Midlands To 
ascertain where and how the intersections take place will 
be going far towards locating any concealed coalfields 
which mav exist ; but the knowledge can be obtained only 
by boring, and the number of such explorations as vet 
made Is wholly insufficient The majority have been 
made in search of water, and have been stopp^ as soon as 
a supply was secured N(^ar Northampton the older rocks 
were reached at a small depth on what Is balieved to he the 
underground continuation of the Chafnlan axis, and v 
boring at BletcMev traversed what is thought to have 
a great bouldar ofvChamlan, vock, suggeating that the nil 
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is not far off , but with thaaa axcaptlons the couptiM 
Oxiofd, Buckiogbom, Bedford, HuntlngdpU. CwnhrJdM 
and Norfolk are unknown ground. Yet imdgr 
counties the axes must run if they keep their coiune. 
Where exposed at the surface each post-Coebonfferoua 
syncline between two axes contains a coalfield It remains 
to future exploration to aacertam whether shnilar oondU 
tions hold good under the Oolitic apd Cretaceoue areas of 
Central England. 

In speaking of the north and south disturbances I have 
in more than one case stated that the post-Carbomfetous 
movement vres but a renewal of activity along an old Una 
of disturbance The fact is proved by the unconformities 
Visible among the pre-CarboniferouB rocks, and it is 
important for the reason that the geography pf this part 
of the globe at Ihe commencement of the Carboniferous 
period had been determined by these movements It has 
long been known, for example, that the parts of the 
counties of Stafford, Warwick, and Leicester traversed by 
the axes of upheaval were not submerged till late in the 
Carboniferous period. On the other hand, some of the 
area lying immediately west of the Malvernian axis was 
submerged at an earlier date, as Is shown by the existence 
of CarlraniferouB Limestone at Cleobury Mortimer and, in 
greater development, in the Forest of Dean The borings 
near Northampton also proved the presence of Carboniferous 
Limestone, a fact which is m favour of the occurrence of 
concealed coalfields, in so far as it indicates that the whole 
Carboniferous series may have once existed there It Is 
remarkable that none of the borings in the south and east 
of England have touched Carboniferous I imestone, all 
having passed into older or newer rocks The existence 
of that formation is neither proved nor disproved 

The determination of the age of these disturbances and 
a discussion of the pre-Carbonlferous geography may seem 
at first sight to be only of scientific interest, but that 
roblems of great economic importance are involved has 
een shown recently It has long been known that the 
principal coal-seam of South Staffordshire deteriorates west- 
wards as It approaches the pre-Carboniferous ridge evidenced 
in the neighborhood of Wyre Forest There seemed, how- 
ever, to be no theoretical reasons why it should not keep 
its characters on either side of the fault which forms the 
western boundary of the South Staffordshire Coalfield, in- 
asmuch Bs that fault came into existence after the deposition 
of the Coal Measures A shaft recently sunk has proved 
the correctness of the inference The seam has been found 
to be well developed to the west of the fault, and a consider- 
able addition has been made to our productive coalfields 
So much has been written about the range of the Devon- 
shire disturbance under the south of England that I shall 
add no more than a brief comment on some of the evidence 
on which reliance has been placed We have seen that 
there has been some post-Triassic movement along old lines 
of disturbance In North Wales and the Midlands and along 
the Malvern axis It is suggestive therefore to And chat 
in the region which we believe to be underlain by the east 
and west disturbance, east and west folding forms the 
dominant structure of the Secondary and Tertiary rocks 
The anticlines of the Vales of Pewsey and Wardour, the 
London syncline, the Wealden anticline, the Hampshire 
syncline, and Che anticline of the Isles of Wight and Pur- 
b^k, not only lie in the range of the axis, but show an 
Increasing intensity southwards, towards what We may 
suppose to have been the most active part of that axis A 
similar structure prevails m Che Oolitic rocks also. They 
too had been thrown into east and west folds before the 
Cretaceous period, and this earlier set of movements also 
grew in intensity towards the south. It would seem than 
at first sight that the structure of the later rocks gives an 
easy clue to the structure of the older rocks burfed beneath 
them This is by no ndeans the case, ^at the movemenCa 
manifested in the Oolitic and Cretaceous rocks followed the 
same general line as the older movement admits of lUdo 
doubt, but that the later structures correspond in detail with 
the earlier is improbable. 

A brief examination of the region where the Carboniferout 
rocks disappear under the Secondary formations will give 
the grounds for this statement. There we find that 
Trios paeses over the oomplJcaced fleaurea of the Mendip 
axis in undtiletlons ao gentle as to provs that those ffeiiuifes 
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hBdtWn OBinpl«tett before Ic wu deposited. Nor egain do 
the idemWf of the Oolftfic ^roup of the rocks cropping 
out In niteessloA further cast, show any such folds as those 
visible in the Chrbomferoui, and it is not until we have 
patted over e considerable tract of Secondary rocks m which 
there are no signs of east and west folding that we reach 
the anrtelines of the Vales of Pewsey and Wardour. Nor 
can ^ then ht these folds in the Cretaceous formation on 
to any visible axes in the Carboniferous rocks In these 
circumstances it would be unjust to suppose that sulH 
syntlutea and anticlines as those of the London and Hamp- 
shire basins, or of the Weald, coincide with previously 
formed synclines and anticlines in the older rocks Ihey 
give a clue to the position of the old axis, but not necessarily 
to the details of its structure Yet It 15 upon the deter- 
mination of the position of the older anticlines and synclines, 
and of their intersection with the north and south disturb- 
ances, that we must depend for locating concealed coal- 
fields So far but little has been done in the forty-eight 
years since the question was first mooted by Godwin-Austen 
The existence of a coalfield In Kent has been proved, and 
what appears to be a prolongation of a disturbance from 
the Pas de Calais along the south-western side Of it The 
other borings which have reached the Palsozolc floor round 
London and at Harwich have thrown but little light on the 
details of its structure By far the greater part of the 
ground remains yet to be explored 
In this brief review of the earth-movements of one period, 
as manifested in one small part of the globe, we have found 
reason to conclude that they were the result of compression 
and upheaval , that the crust yielded to the compression by 
overthru sting and buckling along certain belts , that these 
belts in the north of England and the Midlands ran for the 
most part north and south, diverging, however, to the 
south-west and to the south-east, while in the south of 
England they took an east and west direction and con- 
centrated themselves along a belt of country which presents 
the phenomena of crushing on a stupendous scale We have 
touched In two cases Che flanks of a mountain-range, the 
Caledonian, which was built and ruined before the Carbon- 
iferous period j the Armoncan, which was built after that 
period, and which, though it has stirred so recently as the 
late Tertiary perifid. and so energetically as to Initiate the 
physical features and river-system of the south of England, 
yet expended the greater part of its energy before the 
Permian period Lastly, we have found evidence, In the 
majority of cases, that the disturbances were but renewals 
of movement along' lines of weakness long before estab- 
lished, and that in several cases there has been further 
renewal along the same lines during successive periods later 
than the one we have considered With such a history 
before us, and with the knowledge that mount am -ranges 
have been built in other parts of the world by the upheaval 
of strata of almost recent date, we have more cause to 
wonder that the internal forces have left this quarter of the 
globe alone for so long, than reason to believe that they 
have ceased to exist Changes of level, however, have taken 
place in comparatively recent times, and are now In progress 
1 hough almost Imperceptibly slow, they serve to remind us 
that a giant lies sleeping under our feet who has stretched 
his limbs In the past, and will stretch them again in the 
future. Nor In view of the fact that the structures 1 have 
described have only been revealed by the denudation of vast 
masses of strata A>es It seem unreasonable ^to suppose that 
they are deep-seated phenomena The slow changes of level 
qtay be the outward manjfestadon of more complicated 
movements being in progress at a depth 
It is fntei'eitlng to speculate on what appearance the globe 
would have presented had it not been enveloped in an atmo- 
sphere and covered for the most part with water Owing 
to thoae circumstances it posseaaes th^ power of healing old 
wounds and burying old icara In thetr absence we may 
auppove that the belts of crushing and buckling would have 
given rlM to ridges growing in size at every renewal of 
titovetnent, for ^ey would have been neither levelled by 
dettgjaclon, nor sngiothed over by sedlmenWlofi This 
gioboj we may suppose, would have appeared to the wi- 
habifaUta 'of another planet as balng encompassed in a net- 
wORkj and Ure are prompted to aalic Whether our astronomers 
can (UaftiMliBh in any other planet markings that may be 
attributable t 0 this causa. I must remind you, however^ 
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how much more remains to be done than I have been able 
to touch upon to-day The map [appended to the address] 
represents one episode only in a long senes of events, and 
a senes of such maps would be required to illustrate the first 
appearance of lines of weakness in the earth's crust, the 
subsequent renewals of movement along those lines, and the 
formation of new lines in successive geological periods 
With the case thus set out we shall be justified in appealing 
to the physicists for an explanation of the restlessness of 
this globe 


NOTES. 

The Antarctic relief ship Terra Nova arrived at Plymouth 
on Sunday night last, and afterwards left for Sheernesa 
It will be remembered that the Terra Nova, m company 
with the Morning, was engaged in the expedition for the 
relief of the Discovery, which wag ice-bound in the Antarctic 
Sea The two relief ships left Hobart together, and first 
enrountereci pack ice on January 4 They saw the mast- 
I heads of the Discovery on January 8, and the crews of the 
three ships were engaged from that time until February 14 
in blasting a passage through the la miles of ice which 
lay between the Di.^rovery and open water When they got 
within two miles of the Discovery the ice began to break 
up freely, and the task was quickly complete The Dij- 
covery, having been supplied with coal by the Terra Nova, 
began her homeward journey, the two vessels during the 
early stages travelling in company Subsequently the vessels 
parted owing to bad weather, but met again at the Auck- 
land Isles Thence they proceeded to Lyttelton and home 

The first instalment of specimens collected b> the National 
Antarctic Expedition in the Discovery has, according to the 
Times, arrived at the British Museum (Natural History) 
It consists of the collection of sealskins obtained by the 
expedition in the pack ice and in McMurdo Strait in the 
Polar summers of iqoi-2, 1003-4. It is proposed to await the 
arrival of the Discovery before dealing with this instalment, 
which has been sent On ahead in order to ensure the proper 
preservation of the specimens , but the report which has 
been received with the collertion mdiiates that the four 
species of true seals known to occur in the Antarctic are 
oil represented It is probable that the collection also 
contains one or more specimens of the elephant-(;eal from 
McMurdo Strait, a region where it wa<i not hitherto known 
to exist The remainder of the specimens collected by the 
expedition are coming home in the Discovery On the 
arrival of the Discovery, the natural histor> specimens will 
be sent to the Cromwell Road Museum to be worked Out, 
the trustees of the British Museum having, says tht Times, 
undertaken the classIQcation, description, and publication 
of the biological and geological results of the expedition 

We much regret to have to announce the death, in his 
seventy-fourth year, of Dr J D Everett, F* R S , for thirty 
years jfrofesgor of natural philosophy at Queen's College, 
Belfast 

We note with great regret the deqth of the Rev Dr 
H P Gurney, principal of the Durham College of Science, 
Newcastle-upon-Tyne, which occurred on Saturday last 
through a fall while climbing in the Alps. Dr. Gurney, who 
did much to further the interests of science and education, 
became principal of the Durham College of Science in 1894, 
and was also professor of mathematics and lecturer in 
mineralogy ui the some loitiCutloo In Newcastle he was 
a recognised leader In educational matters, and was a 
co^pivd member of both the Newcastle and the Norihumber- 
laod education committees, being imrticularly useful on the 
highef and other sub-commktees 
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Ft w 4 i arranged acme time ago to promote a public 
memorial to Sir Thomas Browne , the author of ** Rallglo 
Medici/' and the executive committee to which waa 
entrusted the work of carrying out the scheme has com* 
missioned Mr Henry Pogram, A R A , to make a statue 
for erection In the Haymarket, Norwich. 

It is the Intention of the Senate of the University of 
Heidelberg to establish a gold medal In honour of Prof, 
Kuno Fincher, and to award the same every Hve years for 
work on the history of philosophy in Germany 

According to the Journal of the American Medical 
Association, the sum of 500I has been placed with the 
authorities of the University of Heidelberg to award a prize 
every three ^ears for ihe best therapeutic achievement during 
the previous three years published first in German literature. 
The donor is Prof Czerny, and the gift is in honour of 
the clinirlan Adolf Kussmaul, on whose birthday the prize 
IS to be awarded 

A MOVBMBNT IS on foot in Bombay, aitording to the 
Pioneer Mail, to provide a memorial to Mr J N Tata, the 
munificent donor of the research institute in India, and a 
preliminary meeting to further the object was recently 
held, at which a provisional memorial committee was 
formed It was resolved to call a public meeting to decide 
as to the beat way of perpetuating the memory of Mr Tata 

The title of grand ofpcier de la Ldgion d^honneur has 
been conferred upon M Tillaux, president of the Paris 
Academy of Medicine Prof Dlondlot, well known for his 
researches with ti-rays, has been promoted to be officter, and 
M. J Li^geois becomes rhevaher 

According Co a Reuter telegram of Sunday last from 
Athens, violent and repeated earthquake shocks have been 
felt in the island of Patmoi, causing severe damage 
Several houses were destroyed in the villages 

The Alexandria correspondent of the Daily Chronicle re- 
ports that a severe earthquake, moving m a north-westerly 
direction, was felt at Suez early on Monday morning last 

Tub Sixth International Zoological Congress opened at 
Berne on Monday last under the presidency of Prof Studer, 
of Berne The next congress will be held at Boston, Mass , 
In 1907, 

Tub annual meeting of the Association of German Men 
of Science and Medical Practitioners is to be held this year 
at Breslau from September 18 to 34 

Tme department of medicine (under the chairmanship of 
Prof Osier) of the forthcoming International Congress of 
Arts and Science which Is to Cake place in connection with 
the St Louis Expoaftion from September xg to 35, is to be 
divided into the following twelve sections * — Public health, 
preventive medicine, pathology, therapeutics and "pharma- 
cology, internal mtdieme, neurology, psychiatry, surgery, 
gynaecology, ophthalmology, otology and laryngology, and 
paediatrics According to the Bfttuh Medical Journal the 
following English medical men will take part m the pro- 
ceedings, viz ^MajOr Ronald Ross, C.B., F R S , in Che 
section of preventive medicine , Sir Lauder Brunton, F R S., 
In that of therapeutics and pharmacology j Prof, Clifford 
AlllmU, F.R S,, in that of internal medicine ; and Sir Felfat 
S^nmn, C V O , m that of otology and Uiyngology. 

THK New York i^lkrd of Health has voted the sum of 
aooof. CO defray the exposes of a commission of eaperta 
whose duty it shall be to inquire ipto the prevalence of 
pneumonia^ and to auggest means of checking the evil < 
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Apoordino to the WeHmUuUr GoMiUe, the 4 ona 0 diMi of 
a National League for Physical Education add fin^aoire- 
ment has been suggested, the object 0l which la ta jMidar 
Buistance to all the bodies at present svorkiiig fbr the 
health of the people to extend the benefits of crhliting 
throughout the country The movement Is Che outeome of 
the recently Issued report of the committee on physical 
detenorailon, upon which we commented last week, and 
It has, we understand, the support of many Infiu^tlal 
medical men and others 

An exhibition of mineral products and hydraulic machinery 
IS to be held in Barcelona next month, and the time for 
receiving applications for space from intending exhibitors 
has been extended up to August 31. Exhibits themselves 
coming from abroad will be received even after the ex- 
hibition has been opened 

It is reported in Engineering that the Government has 
decided to establish a wireless telegraph station on the 
Marsden, about three miles from South Shields, The 
station, which is to be primarily used for securing com- 
munication with passing warships, will be erected on Che 
edge of the cIiITb, which cominand a view north and south 
for miles along the coast 

It is stated m the Engineer that experiments with electric 
motive power arc to be tamed out on the State railways 
of Sweden, and that to cover the cost of the same the sum 
of 33,500! has been granted The experiments are to be 
begun at the beginning of next year, 

Da. Max Uhls, who for some months past has been 
carrying on archeBological explorations on the cOast of Peru 
for the department of anthropology of the Universit) Gf 
California, has, says Science, made new excavations at 
Ancon, in several parts of the so-ralied necropolis, with the 
View of determining the relative ages of the cultures repre- 
sented by the different kinds of mummies and objects 
After abundant material for this purpose had been obtained, 
excavations were made a short distance south of Ancon 
Here, in a hitherto unsuspected deposit free from mummies, 
remains of an early culture distinct in character from an> 
other in Peru were found After completing his inVesCi- 
gaCions at this spot, Dr. Uhle proceed^ northward along 
the coast towards Supe or beyond 

M DoiniBRGUE, the French Colonial Minisb^P* lias just 
sent, as a circular letter addressed to the governors of the 
different French colonies, a note drawn up by the Mimater 
of Public Instruction pointing out the special interest 
attached to the study of the properties of radio-active sub- 
stances. The governors are invited to undertake inquiries 
with a view to the discovery in the French colonjes of 
mineral deposits containing radium. It Is hoped thAt the 
governors will be able to secure the interested asaiatance of 
travellers and engineers, and in this way succeed In finding 
such mineral veins. 

Thb Port Erin Qjological Station has been more fully 
occupied by students during 1904 than in aqy previous 
season 'fhirty-two workers have occupied tabl<e wkicf 
Easter, and at times the aCcommodaiion and reaourcea of 
the institution have been severely taxed The aqu«|rlum 
attached to the Inatltutlon is becoming increasing^ .popular 
with the public. On one day last week (the record so far) 
486 visitors Were admitted, 

WiRKLESS telegraphy is being turned Co praccio^ 
for weather forscastkig. dad If .advance is to bO. mage in 
our knowledge of the law of storms, it Is probably hh this 
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tbAt vto ffvutt iMk. Tit# Duay Tid€graph has 
Avit vn^ure In the dlnotion* ud lU eoterpriBo 
pflo^ljlH auoons in the future In affording information of 
the 4 ykprQBch of bod dreathor. tMeturboncai ore always 
trafekilng the Atlantic, and they follow a course from W 
to or perhaps more often from 5 .W, to N.E. These 
storm areas exert a considerable Influence on our weather, 
and l£ In the summer months they do not actually occasion 
gales of any strength they ore the cause of the rains and 
unsettled weather which we experience In the winter, 
when our coasts are often swept by severe galea, wire- 
less telegraphy will probably be of considerable value in 
giving early intimation of the approach of storms, and 
as Mareon's system is unproved, and the messages can be 
sent Bl'aMter distances from our shores, the adventage 
will badGfch enhanced The Meteorological Council was 
some wKm since in correspondence with Lloyd's with 
respect ^Peaking advantage of wireless telegraphy, but up 
tqridie present it has not been found possible to conclude 
arrangements ^ 


According to the a paper was recently read before 

the Paris Amdemy of Medicine by MM Raymond and 
Zimmer on the results of the application of a tube of radium 
containing live cubic centimetres to various patients suffer- 
ing from Agrvouff affections In hysterical cases the results 
were the same was the case in musculo-spiral 

paralysis and acute facial neuralgia. Very remarkable 
results, however, were obtained as regards the painful 
phenomena of tabes Peripheral pains were rapidly and 
completely relieved, and In several grave Instances of gastric 
crisis great relief was obtained These results induced the 
observers to try the effects of X-rays, and they consider 
that they met with great encouragement These results 
are to be (onimunlcated at some future meeting of the 
academy. 

Wb have received from Messrs, Brewster, Smith and Co. 
the following pieces of apparatus, which will be found 
exceedingly useful by workers in chemical laboratories — 
A self-lighting Bunsen burner for lecture table use, in which 
a two-way cock first directs a stream of gas on some block 
platinum, which, becoming heated, raises the temperature 
of some fine platinum wires sufficiently for these to ignite 
the gas from the burner itself. A burette holder with a new 
form of screw-clamping arrangement which is easily and 
quickly adjusted, and is a decided improvement on the older 
forms A small turbine motor, which may be worked from 
the usual high-pressure water supply at from aooo to ^ooo 
revolutions per minute, will be found very efficient in stirring 
and agitating operations A circular wire which may be 
adjusted by a screw Co the desired size acts very effectively 
in fastening a connecting tube on to a high-pressure water 
tap An Improved cheap form of Ramsay burner, with 
two forks for supporting the combustion tube at varioua 
helgfhtf above the burner, gives a very unifonn flame along 
Its entire length 

AccoltDitfO to some experiments dn the 'formation of oione 
St high temperStures by Mr. J. R. Clement, published ki 
the AnruilfA der Phyrth, volt zlv. p. 334, no trace of osnoe 
is fnrmed when pure oxygen is passed over the conducting 
sabstanoB gf a Nernst lamp elscttlcally heated to a tempera- 
ti^ of ,BQoo”-3ooo” C. When a trace of nitrogen Is present, 
the Issuing oxygen liberates iodine froi^ potassium 
iedfds s^ui}^ and the author bellflvss that most of the 
rh(h>^ded oMtlratlons gf osone formation st high tempera- 
hi'VeaJity Oue to the formoflon of small quantiries 
of of fdikogeii. 
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" The Geology of the Country around Kingsbndge and 
Saleombe " is the title of a memrir Issued by the Gegloglcol 
Survey In explanation of the new series geological maj^ 
end 356. In It the author, Mr. W A- E. Ussher, has 
fully described the rocks of this dlfflcult area, tn the 
northern part there is no doubt about the Devonian age 
of the slates and grits, which are grouped with the Dart- 
mouth slates and the Meadfoot and Looe beds in the 
southern part of the area there Is a tract of highly altered 
sedimentary and basic rocks, of mica schists and quoftx 
schists, together with green or hornblende-epidote schists. 
Much controversy has arisen concerning the age of these 
metamorphic rocks, and although the author appeare in- 
clined to regard them as altered Devonian, he has refrained 
from expressing any definite opinion ^with regard to them 
His careful and detailed record of facts will greatly aid 
further research There are brief descriptions of the New 
Red rocks of Thurlevtone and Slapton, and of the Pleistocene 
and recent deposits 

Dr J a UnuBN contributes an essay on the geology of 
the Sh after Silver Mine district, in Presidio County, Texas 
(Bull Unlv Texas, No 24) The district is composed of 
Carboniferous with possibly Permian rocks and Lower 
Cretaceous strata, the whole being Invaded by intrusive 
bosses, dykes, and sheets of various igneous rocks In- 
cluding granite, diorite, andesite, and rhyolite, while 
extensive lava flows have covered about one-third of the 
land The mineral deposits, comprising argentiferous 
galena, &c , occur in the Cibolo limestone, which Is prob- 
ably of Permo-Carboniferous age, and the Shafter Mine, 
the only successful silver mine in the State, has been profit- 
ably worked for nearly twenty years In the present report 
attention is mainly directed to the Carboniferous and 
Cretaceous strata and their fossils, of which detailed records 
are given 

In reference to the paragraph in our issue of July afl 
w'lth regard to recent captures in England of examples of 
the striped hawk-moth (Dsilephila hvornica), Mr F H. 
Perry Coate writes to us from Polperro, Cornwall, stating 
that one of these insects was captured near that village on 
August I. Its wings were so rigid that good setting woe 
impossible, and this leads the writer to believe that, like 
all British members of the species, it was a migrant from 
the Continent Our correspondent would be glad to hear 
whether any of the other recently taken specimens were 
in the same condition, and whether they were captured 
near the shore 

A HBMAIUCABLB instOHce of protective resemblance is de- 
scribed by Mr L. ]. Cole in Br paper on pycnogonld 
arachnida published in vol, xxxl. ,(pp. 3>5-3a8) die 
Proceedings of the Boston Natural History Sodety. The 
pycnogomds in general are 1ojig-bodLed« longdlmbed, e pW e r 
like creahiree, aomewhat recalling tha stick ineecti In their 
fantastic contour. The form in qtieation (Aao^lodaclyhiJ 
insigms hermudensu) has this Irregular bodily contour 
specially developed, and is further remoHcoble for Its color- 
ation of mingled pink and yellow * It thus oorre e ponda 
very dooely, both In form and colour, with a hydroid aoo- 
phyte {ObeUa margmata) of common occurrence In the 
Bermuda sea, among the branchee of which It llveo, A 
coloured plate Illustrates the striking resemUonce between 
the tm organisms 

The irfsh Natoralut for August oOntame two botanical 
pa^o^egf considerable intereal, ifea oUtai by the Rev H. IV. 
LetCi recording a ^new species of liVerworl (ddelanthut 
dugortiimrU) (ram Dugort, in the UJaAd*of Aehllf, and the 
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oth^, by Mr C, Reid, ^nofuibli^ ^die discovery In the 
** elk-marl " ol Lou^h GUr of remalna of the submerged 
flowering plant Nalaj marina . llie Hew liverwort, 
aunously enough, appears to be very^ similar to a species 
from Tierra del Fuego, The Naias, we may remind our 
readers, is now found living only in one spot in Greet 
Britain, namely, Hickling Broad, but has been found fossil 
In several localities, although it was hitherto totally un- 
iMiOwn in Ireland 

^BVBRal pamphlets dealing with forestry problems have 
been received from the United States Department of Agri- 
culture Discussing the future supply of railroad ties, Mr. 
H von Schrenck, in a Buileiin, shows that timber of 
inferior quality is rendered as durable as that of a better 
quality by treatment with suitable preservative substances. 
A recent process, which is still in the eiperimental stage, 
makes use of a strong sugar solution in which the timber 
is boiled With the adoption of softer timber, the method 
of fastening the rails requires consideration, and the re- 
spective forms of spikes, plates, and dowels are con- 
trasted In a Bulletin on the planting of white pine, Mr 
H B Kempton compares the results obtained on four 
different woodlots, from which it is concluded that the 
expense of laying out a pure white pine plantation js con- 
siderable, but this may be reduced by planting Less expensive 
seedlings, such as sugar maple, between, and these are cut 
down when thinning is required 

A Critical Revision of the Genus Eucalyptus " is the 
title of a memoir by Mr J H Maiden, director of the 
Sydney Botanic Gardens, which has reached the fourth part 
Two species, Eucalyptus tncrassata and Eucalyptus 
/oecufida, with varieties, are described and figured in a 
number of plates 

The extension section of the Manchester Microscopical 
floclety has just Issued an attractive list of popular science 
lectures (fifty-four in all) which have been arranged /or 
delivery by its members during the coming winter The 
object of the scheme Is to bring scientific knowledge, in a 
popular form, before societies which are unable to pay large 
^fees to professional lecturers, the work of lecturing and 
demonstrating being gratuitous on the part of the members 

The Department of the Interior of Canada has recently 
iSBued a Dictionary of Altitudes in the Dominion of 
Canada," by James White, the work being a supplement 
to that author’s "Altitudes in Canada" The arrange- 
ment Is alphabetical, by provinces and territories, and the 
voluihe should be of service to engineers, surveyors, and 
others who wish to know the altitude of any place in the 
dominion 

VoL. 1 . of the second series of the Proceedings of the 
Uondon Mathematical Societv which has just been pub- 
lished by Mr F Hodgson, of Farnngdon Street, contains 
obituary notices of Profs L Cremona, G Salmopj 
J. Willard Gibbs, and Mr G H Stuart, in addition to the 
papers read before the society from January, 1903, to 
February, 1904. 

^ \ The volume for 1903 of the Journal and Proceedings 
the Royal Society of New South Wales has just reached 
uH. It is issued in this country by George Robertson and 
Co., of 17 Warwick Square, E C 

Wb have received a copy of a catalogue (published by 
Rae Brothers, Melbourne) of the fine collection of eggs and 
p nests of Australian blrdi^ in the posaeasion of Mr. D. 
le Souef, dlfc^or of the Meltwurne Zoological Gardens. 
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OUR ASTRONOUICAL COLUMfl. 

Tub Rbtubn or Tbmpbi.^ SecQMO (1873) 
comet Tempel, (1S73), which baa a penod Of jisfl 

years, made its last penhelton passage on July sfl, 1899, 
and should, therefore, reappear during the later mofltlia af 
the present year Although this object will be but of feeble 
intensity throughout the apparition, it should certainly be 
observsble, therefore M J Gomel, of the Paris Bureau 
dea Longitudes, has calculated a daily ephemerls for |t 
from the following elements, which were computed by 
Mr. Schulof This ephemeris, an extract from which is 
given below, covers the period July sq — October ag, and 
Is published in No 3963 of the Astronomisehe Nach- 
rtchfen 

Epoch 1904 October 30*0 M.T Pans 

M =357 si 49^ 

(*^18544 39 ] 

Q =120 59 S3 >19040 
* = I* 38 55 1 
a =32 ,50 3 7 

p =672 ’'i 
log a =10 4 1 86 

In computing these elements the perturbations of Jupiter 
and Ssturn have been taken into account 4 



Ephemeni lah (M T Pans) 


1904 

• (*'PP ) 
h m I 

t (spp ) 

■ it 

log A 

Aug 17 

14 *3 45 

-4 9 10 

m 0*2242 

.. at 

14 31 13 

-5 17 34 

' 6*2268 

.1 25 

14 39 4 

-6 36 33 

* 0 2293 

.» 29 

14 47 17 

-7 3S 56 

pajiS 

Sept. 2 

14 55 53 

-8 45 31 

0-2336 

6 

IS 4 51 

. -9SS 4 

0-2356 

Spectra of 

Neptune and 

Uranus — ^Ihe 

results of a 


photographic study of the spectra of Neptune and Uranus 
are given in No 13 of the Lowell Observatory Bulistinr 
by Mr. V. M Slipher, reproductions of the photographs 
being given on an accompanying plate ^ 

The spectrogram of Neptune extends from A 4300 tOrD, 
and Is compared with that of the solar type star 0 
Gemlnorum There is an apparent brightening, in the 
planetary spectrum, on the more refrangible side of 6 
which Beem<i to indicate intrinsic emission, but may be due 
to the contrast afforded by two strong absorption bands. 
HjB IS stronger in the Neptunian spectrum, and one photo- 
graph shows Hy stronger, thereby indicating the presence 
of free hydrogen in the planet's atmosphere 

The spectrum of Uranus from F to A 350 exhibits no 
departure from the normal solar spectrum, but on One 
photograph there is apparently a line in Che position of D,, 
indicating, if real, Che presence of helium. 

A comparison of the two spcLtra shows that although 
free hydrogen is present, in the atmosphere of Uranus it 
IS not BO abundant as in that of the outer planet. Three 
bands situated at A 510, A 543, and A 577, respectively, are 
also stronger in the spectrum of the latter, thereby indicat- 
ing that the atmosphere of Neptune is much more exten- 
sive than that of Uranus The origins of these bands are 
at present unknown, unless the second and third are due 
to water-vapour, and Mr SUpher suggests that they may be 
due to gases lighter than, but simHar to, hydrogen and 
helium, which have not been recorded In etellar spectra 
because the temperature conditions in stars are, probably, 
unfavourably high 

The Variable Radial Velocity of B Oridnjs.^Iji a 
recent paper, Prof. Hartmann pointed out that the value 
which he obtained for the period of the " oiciltationa " of 
B Orlonis did not agree with those previously published by 
M Dealandres. 

The latter observer now shows, In No. 3963 of the 
Ajironomuche Nachrichten, that although the result* are 
divergent the observations are confirmatory, lor his resiJt 
was based on very few obaervations, and is exactly , oiio* 
third of the value obtained by Prof Martmaimigba mimbers 
being 192 and 5^73 (days) respectively PrflL pfekering 
pointed out some time ago that periods of variable radial 
velocity which are derived from few observation* ore 
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lifedy to piMueO ooeeirtobto voImUi which Bhy, however!^ 
b« or aabiAuj^M ^ tbo true vsluei. ^ 

The lnteiiti,tj of the Mejudon ■pectrogromo about the 
nffiam X 39s u not flUlBclont to confirm, or refute, the 
obeervalion ol Prof. Martmann that the " K " (chJcIum) 
line dOei not a|>peBr to share in the periodic displacements 
of the other lines in the spectrum 

Tub Solar Surface dubino 1903 — ^The annual report of 
the observations of solar phenomena made at the Lyons 
Observatory during 1903 appears In the August number 
of the BitiMin de la SociilS astronomtque de France, 
wherein M, }. Guillaume gives comparative tables show- 
ing the numbers, areas, and distribution of spots and 
f acute for the years 1900-1903 inclusive 
Of the a6o observing days in 1903 there were only 
thirty-eighl on which " no spots was recorded. Both Che 
numbers and areas of spots show a marked increase on the 
previous ^ar, the figures being 190a, 33 and 1785 
millionths, j and 1903, 115 and 8440 millionths The mean 
latitude, for both hemispheres, during 1903 waa 19° 3, in 
place of 15° 9 and ai°a for 1901 and 190a respectively 
The groups of facute were fewer m number 'during 1903 
than In 190a (334 and 363 respectively), but their total area 
was a little more than twice as great (304 i and 97 6 
thousandths respectively), whilst their mean latitude was 
ay^B, as compared with 38° 8 in 190a, and 35° 8 m 1901 
The preponderance of spots in the northern hemisphere 
remarked In 1901 and 190a changed over to the southern 
hemisphere in 1903, the total areas during last vear being 
S 5071 millionths, N 3369 millionths 
From the'^bles showing their distribution in latitude 
and longitude, one sees that the greatest augmentations of 
both epoCs and facute, in each hemisphere, took place in 
the same zones. 


VNIVERSITY AND EDVCATIONAL 
INTELLIGENCE. 

Oxford — Dr, Wm Osier, F R S , has, with the King’s 
approval, been appointed regius professor of medicine in 
succession to Sir John Burdon Sanderson, Bart , F.R S 
Prof Osier has, since 1889, filled the chair of the principles 
and practice of medicine at Johns Hopkins University, 
Baltimore 

Cambridoe — In connection with the visit of the British 
Association; the degree of Doctor of Science, honoris causa, 
will on August aa be conferred on the following — J. O 
BackJujid, director of the Pulkova Observatory ,* Prof. H. 
Becquerel, Pans ; Prof J W. Brlihl, Heidelberg , Prof A 
Engler, Berlin , Prof P H von Groth, Munich , 
P Kabbadias, Athens, Prof A Kossel, Heidelberg. Prof. 
H F. Osborn, New York , N G Pierson, Amsterdam , 
Prof. V Volterra, Rome ; Sir David Gill, K C B . F R.S , 
A W. Howitt, the Australian anthropologist. Sir Norman 
Lockver, K C B., F.R S. ; Major P, A MacMahon, F.R.S. ; 
Sir W. Ramsay, K C.B , F R,& | Prof A. Schuster, F R.S , 
Sir W T. Thlselton-Dyer, K C M G , F R S 

The first list of successful cahdidates for the university 
diploma in tropical medicine and hygiene has just been 
issued by the examiners (Sir P Manson, Major Ross, and 
Dr, Nuttall). It includes the following ^A R Cleveland, 
A. R. J, Douglas, G, EUfott, P. N, Gerrard, C M Heanley’ 
J C B. Stauam, C A. Suvoong, and J C Thompson. 

Mr, S, A. McDowall, Trinity, has been appointed assistant 
to the ibperlntendent of the Museum of Zoology (Dr S F 
Harmer) 

Dr. lAUlRt S. GiOnbauu, lecturer in experimental 
medicine at the University of Liverpool, and director of 
daocsir research at Liverpool, has been appointed professor 
of pathology and bacteriology in the University of Leeds 
m the pJacd of Prof Trevelyan, who it retiring. Dr. George 
Wilson hat been appolntea to the newly created iectureslnp 
In civil engineering In the Bome university 

Thb syllabus for 1904-5 of the Redruth School Mines 
STOWS thft Successful local effort is being made to provide 
fNhotlcal ecutatlAc training In mining to those engaged in 
tMs Important ComlNh Indturtty Tne main object of the 
Sbfadpl of Mlaee is to provide theoretical and practical In- 
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.truction In mining iHa nibjKtt euuitlal to tfio 

training of competent raining engineers. The training In 
practical mining ia given at the Basset Mines and at other 
mines in the locality, iinder the genesal lupervfsiorv of ait 
instructor The practical underground work Includes the 
timbering of shafts and levels Students are taught, in 
addition, the methods of prospecting for minerals in all 
positions, and are trained to detect favourable IndlqaCtone 
on the surface They are shown by examples iti the Aeigh^ 
bourhood how to costean for lodes, and how to detect tbsi 
effect of cross-courses and slides on the lodes. The diffeili^ 
cnees between fissure veins, gash veins, and contaoc Jodie 
are pointed out by examples, the manner in which the 
lodes are affected by passing through the different strata, 
and the effect the bearing of the lode has on its productive- 
ness in certain districts Studies are made of the maps of 
the neighbourhood, and opportumties afforded for examin- 
ation of other mines now working, and for investigating, 
as far as possible, those that have been abandoned 


SOCIETIES AND ACADEMIES, 

Paris 

Academy of Sciences, Jujv 35 — M Mascart in the chair — 
On a functional equation Emile Picard. — Chemical and 
geological study of some springs in the north of 
Madagascar Georges Lemolne and Paul Lemoliidt^On 
some facts relating to the observation of variations In Ch^ 
lustre of phosphorescent sulphides under the action of 
ra-rays or analogous phenomena E Bio hat. — ^The academy 
was Invited to send delegates to the second International 
Botanical Congress at Vienna, to be held from June la to v8, 
1905 — On a relation between the minima and maxima oT 
^un-spots Alfred Angot. — On the slngularitlea of the 
equation 

y* = A,+A,y + Aay“+A,y* 

Pierre BouCrom. — On the absorption of gases by wood 
(harcoal at low temperatures Sir James DowBr. Thd 
liquid air calorimeter is used to determine the heat liberated 
by the absorption of certain gases in charcoal, the volume 
absorbed being measured With all gases except helium, 
the volume absorbed is greatly increased by low tempera* 
ture Absorption of gases with charcoal at low temperaturea 
forms a good method of producing a vacuum — On Jhe 
nature of n and tl^ radiations, and on the radlo-actlirhV 
of the bodies which emit these radiations - J Bscquaral. 
— On the refraction of n- and n^'rays . J Bapquarai- — 
On the contemplation in a dark room of surfaces feebly 
illuminated by certain special lights The case of objecta* 
of linear form FPL* Roux. — ^The phenomena of 
magnetic viscosity in soft industrial steels, and their 
influence on the methods of measurement * Raymond 
JouBlfoti — Magnetic exploration of the Gulf of PadirkC 
E MqtMxx.— On the earthquake of July 13, 1904, in the 
central Pyrenees E Mardiwnd.— On the dischawe of 
electricity In the air at the summit of the Eiffal TohreVf 
during the storm of July 34 A B. ChauvMu. — On 
form taken by thalJous iodide on being deposited froth 
solution D Qorfiux. — On radlo-actWelead, radio-tellurium,, 
and polonium A Dobluritun— Action df sine on the 
tungstates of sodium L A. HBlIoppBU. — On the acid 
pyrophosphate of silver J eaeailor.*-On the compeiition 
of the homologues of Schwemfurt green t Georges Vlwrd. — 
The heat of formation of the Insulphidpt of antimony ; MM 
OulnehARt and Ohrdtlan. — On poflshuig and connected 
sciencifle phenomena F. Oamond and G. eqrteud.— On 
vlnyldi methyl acetic acid EE BIBlxq and A Oourtqt. 
— ^ff-Oxy alkyl and ff-oxyphenyl ethvlqpa ketones The 
action of hydroxy] amine and pnenyjhydrazine ’ Cli^ 
Mourau and M Brwohln, — ^The action of oxalacetic ethsr 
on aromatic aldehydes in the presence of ff^aphthy famine^ 
L J BlHion and A Ooiiduohd.^The action of oefj^ 
chlorides on tertiary bases With an aromatic nucleus ' V.' 
Auffor.— On the general arrangement of the nervous system 
in Rusoa sbfa, var oblonga (Desmaret) G Qulntmrwt. 
^On the Infraoellular contents of the parenchyma of certaid 
fruits . Wladbrnr Tlohqftilrow*— the anatomy of |ho 
tubert- Of JTu^orbia Infisy ' Mai%ef DuBBrd and Rend 
Vi|gislfr*7-CDatributi0h to the study of blight in tobacco 
leaves , MM. BBisygUM and WoFroBUir^RiStBECbea on tho 
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medwlim of rMpJrotorW/i&ifilnifl^lQiL JTlie pfo^octlon from M 

citric odd liy eitfi^rasT P, ( otb«r collwnn;* 

iht lav^ of Bravj^ and ftha retinal' hypotheda - 0 ^{p ptaca^ M 


Stidifid — On chmlSda of baavy apar omM Ja ChandeletUp 
fialar vtflafi^t : marcel OuMiWt^On the evolution of the 
aone of eub-Carpathlan depreeilona In Routnania E. 
do Martomio.-^Tha relation between aeiamlc phenomena 
and fhe geological agp of a chain or region * M de 
Mobkenui d4 Bailoro. — On the property poaaeised by 
4 hiialik ibirNone of the human body or cont|nually giving 
opt, b pondibiable emanation Juliei^ Mopor»— New facta on 
tHe rdfir of the nervoua ay^tem in the function of the heart,. 
Jean poglol ai)d K ArkAnguolehy. — ^Toxic aubatancee 
extracted » from the egge of ^he tortolae and of the hen^ 
Gudwiye Lolaol#~Researchea on the poiaon of bcee . C 
BMadllH. — On the bactericidal prdnei'tiea of tHe lecretiona 
ofj paraeitic worms ^ «lwminM ahd Ji. Mandeui.^-^n 
Che infectious inature^f the anemi^ of the horse MM 
Valid* and Oarrdk 

August B» — M Mascarf in the chair T—On the changes of 
^burvamre exhibit^ ,by tho air buhbte Ih spirit levrlSp^ ui^dri* 
the li^viende of temperature variations G BIgeurdaW. 
AnardculBr levels used on a telescope moi/hting, sl^yred con- 
eloerattle variations In its constant with templra^re. This 
was traced to the effect of the expansion ^qf *the* metallic 
tube in which it waa mounted, and the conclusion la drawn 
that for woric of precision it is neceausv to reject this 
foriii of mounting, and^to use instead B'riickel steel poaaesa- 
In^Jlfn expansion eqlial Co that of the glass — ^The mncral 
^udllofiB 61 motion of sheets of water infiltrated through 
tno Mil ' J Bbuaalnaaq. A continuation of a previqpe 
^peC^on the same subject Certaih restrictions laid down 
Tn fife first nhee are removed, and the results worked out 
*to’ a higher degree of approximation — On some results 
recently obtained by metrophotogra^hy A LAuaasdac. 
Soma additiqnkl results obtained with the apparatus of , 
Pulfrich bv the method of parallaxes In the Tyrol, ts^o 
plM^raphSi 'With a base of '354 metres, have proved 
euUhnent to construct the greater part of a map of the 
distrim pn the Male of 1/35,000, including mountains of a 
halgl^rof more than 3000 metres, and 8 kilPmetres distance 
frpm the base. The apparatus hak aIsP been succesi^fully 
applied in Canada — the use of a movable reference 
tetrahedron In the geometry of Cayley A Daiwiouiinf — < 
OqrgrPupB of the order p^t of which all the subgroups 
are Abelian M. Potron. — On a theorem of Mt Borcl fn 
the theory of integral functions M RBrno^ncloat — ‘On the 
loss of electricity in the air observed at the summit of the 
Eiffel Tower j^^ing the etorm of August 4 A. B 
Bli*iiv*^U4<^The theory of dilute solutions, based on the 
law of van Hoff . E AflbOi — On the permanency of 
crystalline forms in crystals F, Omviond and Gi Omrtaiid- 
researches on vanadium steels L£on Oullleh. 
^Nomfhl vanadium steels are not more fragile than ordinary 
stqj^s containing the same percentage of carbon Theyai^ 
eensitive to thermal and mechanical treatment —On 
some derivatives pf pentabaslc phosphoric acid * P. 
LMnoult. — On dimethyfpyro arsenic acid E Baudi-^— Op 
Ae existence of alkaline rocks in Central Africa ' Louis 
Qaisell. ^ a 

New South Wales • ^ * 

Llnnciit Society, June 29 —Dr T S^o^le iDli^pcAi, 
dent. In the chair. — Descriptions of ,Ap8triliai) .A 
lepidohtera, xvlii , GelechMa . ^ E. Moyrlokt* BlI 
Tnip family forme a smaller pro^rtlon' of. the^ Tineina Jn 
the Auitralian region than it doee in Europe, apiountlpg, 
pdrhapa, to about la per cent, of the whole. As,' hpweqw, 
the ipecles are often retired In habit, small, Inconeplcuopl, 
And rather dlfllcult to study, they have been much neglected, 
euid may perhape prove eventually to be more rJacIvely 
vAumerouB than they seem at present Fortunately, 6if^ 
Mven speciei were known to Walker, others assigned 
nlm to thii family being wrongly dttrlbuted Miv Lower 
has In late years described eome number , he hee^Very kptfty 
traotmitted specimens of all these (frequently the amgl 
types) for examination, so that the author has been ahtC^ 
ascertalpT positively their identity In all caeia , thtg ^ajet< 
ance been moat valuable Much material in speameha^ 
and of localltlea has also been received from blmf^ 
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Bpeoies, Of nop mbb thao^Suntd^^iip^kldlude^ & the 
endemic gepiia'.Pralolechia, bat no pother* eCr{ctly enddtnic 
genps attains arty large sue, thoMgh 40 opt ol the 55 nnSfa 
are endemic, so, far aq u kaqisn — ^A Var^ble ggiacitan 
bacterium Dr' R Gte|g Bmlflk A bccteflupi fioiated 
from the tiBsqes of a species of'StrychnPe grbw on Mlatin 
aa brittle morulotd colonies which contained an Inmuble 
gunf Cultivation at 30° C caused the prKeniam rapidly to 
lose^the faculty of forming th\8 Insoluble giim. A Mlpble 
gum was produced instead, and the colonies in consequence 
bechme gummy and otherwise uncharacteristic. The gums 
from both forms of bacteria were galactans, and differed 
ohiy in solubility — ^The red string of the sugar-catie 1 Dr 
R Greig Smith. Instances of the vascular stringy of Che 
sulgar-Cane being coloured a deep red from the prOMnee of 
a rod gum Ip the large weasels have been recorded In odn- 
If'nectlon with certain diseases, such as sereh, the yugar-cane 
disease of MasSee, the pine-apple disease of tha gyne, and 
red smut (red rot), in all of which it has been denied that 
bacteria produce the gum. The Cases of red string Investi- 
gated by the author occurred in apparently healthy plants, 
and also ip chnes a^ected with gupunosis The gum was 
prodpeed by Baetlliu ps€udafabinu$, n.ep., and dhe cdttiMn 
colour Wys imparted to it by a mould The xo-exn tenep of 
the two IS essential for the production of the colour In the 
vessels of the sugar-cyne. Both organisms are described in 
detail The gum gave the reactions for arabin, but «■ it 
hydrolysed to gajactoye only it was a galactan 
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ttATURAL HISTORY. 

0/ the Idbfoey of the Bntish Museum 
WaMrAl History). Vol. il. £^K Pp. 501-1038 
(liOildon : Published by Order of the Tnietees, 1904 ) 
Prite 30 S. 

Cutiiogus Mammahum, tarn vtventium quam 
foasiiufn, QwnquennaXe SuppUmentum. By E. L. 
Trouassart. Fasciculus i. Pp. iir+sBS (Berlin 
Friedl&nder and Son, 1904 ) Price 125 
Our Country*s Animals and How to Know Them, a 
Guide to the Mammals, Reptiles, and Amphibians of 
Gred^ Britain By W. J Gordon. Pp. vhi+159. 
(LoDdon ' Simpkin, Marshall, Hamilton, Kent and 
Ca. Ltd., 1904 ) Price 6s 

T hose responsible for the preparation of the in- 
valuable Catalogue of the Library of the 
Natural History Museum ” are to be congratulated on 
the comparatively short interval which has elapsed 
between the issue of the preceding volume and the 
appearance of the one before us About half the 
works included in the library at the commencement 
of the undertaking are catalogued in the two volumes 1 
now before the public, so that two more volumes, with | 
the addition of a supplement, ought to complete the 
work. Needless to say, the present volume is com- > 
piled on the lines of its predecessor A feature to 
which we may direct attention is the printing of the 
entries in such a manner that they may, If required, be 
cut out so as to form a card catalogue, the names of 
authors being given ^in full with each entry. We 
venture to think, however, that it would have been 
better had a few copies been issued with the letterpress 
on one side only of the paper, so as to have been avail- 
able for this purpose without the sacrifice of an extra 
copy Another noticeable feature 1$ the care with which 
the dates of publication of works issued in parts have 
been worked out — ^in many instances for the first time 
— whereby several amendments have been made in the 
commonly accepted dates of certain technical names 
An instance of this is afforded in the case of the large 
series of French vdya^es entered on pages 606-608 
under the headmg of France, which contain m many 
cases original descriptions of species collected dunng 
the cruises in question. The blbUographfcal staff of 
the Nattiral History deserves great credit for 

the accuracy and' fulness of detail with which this 
work Is compif^. . ' ^ 

With Mr.^' Palmer’s Index Generum ” (recently 
noticed Iq. 3 iir edldninp) and Dr Trouessart’s work, 
when complete, the ^ud^t^^oi^ht to have little of 
which to Comply in ^g^ to facilities for reference 
to tlto iitorauuc<|;jS(«f htV'subJeci;- Not that such 
ties were by ancalled for Du^ng'^e last 

ten years 6r so 6f new generic, apectfic, and 

sobspedfic^natoto prmeed fbr mammals has iSuea so 
and'Siich awaimg' ch«nM (whether for hatter 
or dsad % ocmslder) in 

TVQfiMiMilbtyf^ advocated, d;at« to .^e a 
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colloquial expression, naturalists of a conservative tyiffe 
scarcely know where they are. It was, therefore, im<- 
perative that something should be done in the way of 
codifying, and that speedily. Dr. Trouessart, with 
characteristic energy, has stepped into the breadl and 
Supplied the want 

The second, and revised, edition of the author *s 
known " Catalogue ” was published from 1897 to i. 
1899, the last part containing an appendix. To include ^ 
the additions and changes made since the latter date 
in an appendix would, howevef, have been almost a 
practical impossibility, and as iiti entirely new oditlafl 
was considered out of the question, Dr. Trouessart 
has followed a kind of middle course by the compila- 
tion of the present Supplement," of which the part 
before us contains the orders Primates, Chiroptera, 
Insectivora, and Carnivora While every genus, 
species, and subspecies entered, references to the 
original descriptions are given only in cases where the 
terms are new, or where they replace those previously 
in use, in other cases reference is merely made to the 
last edition of the " Catalogue." By this plan a vast 
amount of space is saved, without any inconvenience 
to the student — ^provided he has access to the original 
issue 

Dr, Trouessart professes to have brought his labour^ ' 
only down to January, 1903, but many nambs pro- 
posed later on in that year are entered Nearly all 
recent proposed changes in nomenclature are adopted 
—even the transference from the squirrel-moqkeys of 
the name Calhthnx to the marmosets so long known 
as Hapale, but apparently the author wtll not accept 
pre-Linnean generic names, as he retains Tnchechus t 
for the walrus Difference in spelling is considered 
insufficient to justify the use of the same term for 
two distinct species or groups 
Some idea of the magnitude of the task involved in 
the compilation of this supplement may be gleaned 
from the fact that, in the case of the Primates alone, 
the number of specific (exclusive of subspecific) names 
has been increased by thirty-five since the appearance 
of the last edition of the " Catalogue," while modt t>f 
the genera have been the subjects of more or less 
important changes and revisions. As usual, Dr 
Trouessart's work appears to be exceedingly accurate; 
as to its value to students, nb words of ours are 
necessary It is indispensable and unique * 

We fear Mf. Gordon’s little^ volume will give rise 
to a new “ Irish grievance/^ for although Great 
Britain u alone mentioned on the title-page, Che Irish 
i stoat and the fossil vertebrates pelculiar to the coai- 
fields of the sister island coifie within its acQpe^ 
Neither is the title In another respect very happy, 
although we are fain to confess it would be difficult 
to find a single term to replace the word " animals ’* 
in Vense in which^t is here employed. Like mosl 
o^or" compilers of popular works of this nature, the 
auffiop appears to be totally^igmrant of the existence 
Ihdt invaluable publiullon the " Zbological 
ftt all eveikts, are otherwise unable to 
fpr hie Qiniepioa Of any mention of the 
QUftveS^s' sub^ieclee of loammale now retlognlsed by 
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naturalists as peculiar to the British Islands, with die 
sdle exception of Mus sylvaticus wintoni. One of the 
worst omissions of this nature U the absence of any 
reference to the marked distinctness of the British 
sc^uirrel and its remarkable seasonal colour-chan g-es 
As regards nomenclature in general, we observe that 
while the author avoids such objectionable alliterations 
as Vulpes vulpes and Lutra lutra, he is in many 
respects — notably in the case of the bats — out of date 

In addition to existing types, the author also records 
extinct forms, but since the amount of descriptive 
matter allotted to these is very brief, the lists of genera 
and species are dismal and uninteresting Nor are 
they free from error, Hyracotherium, for instance, 
being described as tapir-like, while Microchoerus is 
classed aa an insectivore instead of as a lemur Equally 
glaring are the errors in the list of fossil reptiles, 
where we find Ornithostoma among the crocodiles, 
the sauropod Bothriospondylus among the theropods, 
the theropod Palsosaurus in the sauropods, and many 
other errors of a siinilar type, in addition to numerous 
misprints 

ne coloured illustrations, although not perhaps 
very artistic, are sufficient m most cases to enable the 
reader to identify the various species without difficulty, 
'While the excellent glossary of technical terms should 
prove useful to the beginner While welcoming this 
Uttle volume as an honest attempt to popularise a 
knowledge of the British mammals and reptiles, we 
cannot but regret that the author did not seek 
specialist advice and assistance before going to press. 

R L 


PHILOSOPHY OF LIFE AND DEATH 
The Naiufe of Man Studies in Optmistic Philosophy. 
By E MetchntkofT English Translation edited by 
P Chalmers Mitchell, M,A , D Sc Pp xvui + 309 
(London . W Heinemann ; New York G P 
Putnam's Sons, 1903.) Price 12s. 6 d 

P ROF METCHNIKOFF’S work is already known 
to many; it has been widely read in previous 
editions, and, now that it is offered in an English 
version, will become still more widely known The 
great merits of the work have already been appreci- 
ated. The author is an acknowledged master of his 
subject, and no more fruitful source of valuable ideas 
could be imagined than a mind which combined with 
philosophical breads and acumen an accurate and far- 
reaching knowledge of every grade of organism 
One sees from the apt choice and effective use of 
Q^mmples how thoroughly the author has his materials 
at command 

If we might chdractense with a word the central 
probtem of the bqek, ethical would seem the term 
most appropriate Tlip key-words are harmony aiui 
dishannony; we ask Sometimes, Why should we be 
moral? MetchnikolT'a question » rather, Wl^ 

do we need morality? The enswer lies in the exist- 
ence of disharmonies. The first part of the woric deals 
with these disharmonies as a matter of sdentUc 
CQveryi the^ are sliovn to exist in the structure of 
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organisms throughotit ttie vast of niilg 

least do we find in man diaharmOrties of'dtgeed^ of 
reproduction, and of self-preservation; the whold 
cussion forms a chapter of extreme interest and 
importance The second part reviews the attempts 
of religion and philosophy to account for or alleviate 
these disharmonies llie polemic la seyere; religlAh 
especially is arraigned for failing in its own eflorta 
and hindering those of science; belief in immortally 
IS an illusion with which we soothe a mind conscious 
that It has been cheated of its due Old age and death 
form the topic of greatest interest to the author. The 
principle underlying the third and closing section of 
the work is that no natural process should be pro* 
ductive of pain, death as the natural end of fife 
should therefore be normally accompanied by a desire 
for the end; desire depends on physical conditions, 
and this harmony can only be produced if life is so 
far prolonged that the desire to live wanes with the 
physical strength This, our author thinks, is a 
harmony which science can in time secure for us, the 
details must be left for the reader to discover ; at any 
rate, he will find a topic of great interest excellently 
treated. 

Prof Metchnikofi’s reputation m the saentiAc 
world IS unique; he comes before us here as some- 
thing more than a man of science, rather as a prophet, 
one might almost say, as a high priest Faith, dis- 
illusioned, IS to leave its old temples and take sanc- 
tuary in laboratories. If progress dictates this course, 
no prejudice should hinder it Meanwhile the opposi- 
tion of the second and third parts of this book affouls 
an interesting view of the prospects. Take, wr 
example, the contrast of the philosophic question £id 
the scientific answer. The question prOi|g|tinded is, 
Can I hope for immortality? Science rom^ that the 
proper term of life is, say, 150 years. *^6 spirit cnes 
out to be saved from the prospect 'of annihilation; 
science replies that if you live' properly you will some 
day want to die I Clearly one question is asked, but 
the answer Is the answer of another and a different 
problem The materialistic bias of a scientific posi- 
tion, accepted uncritically, seems to have left the re- 
futed philosophy and the triumphant science in a kind 
of asymptotic relation. At the best it would seem that 
the theory cannot remove the mental disharmony whifeh 
the realisation of finitude coexisting with the purpose 
to live must always produce. It Is only in tho more 
limited sphere that science succeeds in being optimistic, 
and the optimism of this book is conditioned upon our 
ability to regard the spiritual as a subotdlqate aspect 
of the material, a point that the diadple may ddllght 
to accept but the unbeliever desires to heve demon- 
strated 

The translation of this book seems to have been care- 
fully done, with only an occaafonat divergence from 
accuracy. Why have we three diettnet spellings of 
Buddha (p^ lao)? cp, Bhuffdhisfen (p. tso), and 
fiouddha (p. i4g} Merlngitja (p. 13a) requires ooitec- 
tion, while ^ eentenoe ** So there ^'wete only 
ToupgSneff < . . and me (pr fdt) flight he 
In ha grammar. O. Il, & 
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W0Fif^p0n*$ AmrtaH RMowu. By Thos. May, 
- PEiI, «7 (Warrtnffton . Mackia^ ^904-) 

' Price jJr. net, 

AkCHJGOLOGiBTS kAve long known that a Roman site 
exUtefl near Wilderspool Brewery, close to the Mersey 
on the south side of Warrington. Discoveries have 
been made during the constructions of various canals, 
and remains have accumulated in Warrington 
Museum Now a local antiquary, Mr. May, has 
attempted during the last eight or nine years to 
excavate a small portion of the site — some two or 
three acres out of an estimated total of thirty or thirty- 
five acres In the volume before us he collects, re- 
vises, and illustrates various accounts of his work 
which he had previously published in scattered papers 
The collection is a useful contribution to the local 
study of Roman remains It has the merits and 
demerits of many books of the same kind In his 
general attack on the problem of what Roman 
Warrington was, we think Mr. May has not succeeded 
He calls it a partly fortified industrial town " ex- 
tending over a quarter of a mile on both sides of a 
Komari road, but his fortifications are puzrlmg, and 
his furnaces, smelling floors, &c p do not constitute 
an “ industrial town '' in any proper sense of that 
phrase On the other hand, he rcicOrds interesting 
minor discoveries in the way of pottery and small 
objects, and the traces noted by him of glass ^ orkers, 
iron viorkers, and potters are noteworuiy, though it 
may be rash to call them the earliest in Britain ” 
The little volume is i\ell illustrated, though printed on 
lather unpleasant paper 


The Experimental Bacterial Treatment of London 
Sewa/^e (London County Council,) By Prof 
Frank Clowes, D Sc , and A C Houston, M B , 
D Sc Pp xij + a42 (London P. S. King and 
Co ) Price 10s 

This report contains an account of the expenmen ts 
earned out by the London County Council during the 
years iqp2 and 1903, The main condusions arrived at 
oy Prof Clowes in the first part (chemical and general) 
of the report are that coke is a suitable material for 
bacterial beds and does not disintegrate dunng use, 
that the bacterial effluent of settled sewage from such 
beds does not undergo offensive putrefaction and sup- 
ports fish life, and that the use of chemicals is 
unnecessary when this mode of treatment is adopted 
In the second nart Dr Houston deals with the bacteri- 
ological nortion of th^ experimental work His results 
seem to show that though the number of bacteria in 
the effluent from coke beds is less than in the corre- 
sponding crude sewage the reduction is not well 
marked, and while the bacterial effluent is chemically 
satisfactory, the bacteriological results are usually 
quite the reverse, because the microbes pass through 
the <'Qke-beds There seems to be small ground tor 
belief that the typhoid bacillus would be destroyed m 
the beds , an important conclusion. 

The rejMrt ts copiously illustrated yri A diagrams and 
photomierbgraphs R. T. Hewlett, 


Kaund the Coast A Reading Book for Schools By 
George F Bosworth* Pp, viil + a48. (London 
Oeo»e Routledge and Sons, Ltd,, 1904O Price 
u. M. 


XHSse ehort^ niis^^janeaiis reading lessoirS will serve 
1;o, teach I|Q^ and girls many intereadnfg facts about 
tha geoginaidiy and hisfcoiy of England. Numerous 
} are iricludod, end the maps and pictures 
~ the book^a ‘sttraci^^esB. ' 
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; LETTERS TO THE EDITOR. 

TAb Editor does noi hold himself responsible for oMatons 
expressed by hit correspondents Neither can /u undf rfoki 
to return, or io correspond with the writers of, reiecUd 
manuscripts intended for fhu or any other pari of MAtUEg. 
No notice 11 lafccti of anonymous eommuriicatione ] 

flynthesis of Radio-active Substance 

In connection with the suggestive letter of Sir William 
Ramsay and Mr Cooke, the following observation appear! 
to be of some interest My friend Prof H H DiXOn, lA 
conjunction with Dr Wigham, in the course of some ez- 
pcriments on the J 9 and y radiations of radium on bacteria 
used a platinum rod to cast a shadow on the culture, in 
order the better to estimate by contract whether the rays 
had effected the culture or not Ihe platinum rod so us^ 
10 intercept the rays was of cylindrical form and about 
3 mm. in diameter Prof Dixon's and Dr VVigham's 
observations are published m the Proc R D S , and also In 
Nature 

Happening at the time to be repeating some of Dr 
Russell’s well known experiments on the influence of metals 
on photographic plates, I used this rod, among other speci- 
mens of metallic elements, to observe their photographic 
activity This was about thirty days after Dr Dixon had 
made his experiments 1 was surprised to find that the rod, 
after restintr twent>-four hours upon an instantaneous plate, 
had not only affected the plate, but had also produced all 
the appearance of Intense solarisatlon, darkening the plate 
in its neighbourhood, but clearing it completely along the 
line of contact Ihe negative is still in my possession 
In this experiment the only action upon the plate was 
from the y and $ rays, the radium (5 mgrs ) being enclosed 
in a sealed glass tube 

In a subsequent experiment, a copper com kept enclosed 
along with some radium contained in an aluminium button, 
when tested photographically, gave no specially marked 
result 

It would be desirable in experiments of the kind described 
by Sir William Ramsay and Mr Cooke that a rays should 
in some cases be permitted to exert their influence If Dr 
Harold Wilson’s suggestion as to the nature of these 
radiations is correct, it may well be that these positive ions 
may take part in synthetic effects. 

1 have already ventured to suggest the possibility of the 
synthetic origin of radium, partly in answer to a difficulty 
f have not seen discussed, 1 e what becomes of radiated 
ions when these are absorbed by atoms J JOLV 

Valencia, Co, Kerry, August 14 


Action or MetsU on Photographic Platea 

In the course of the experiments referred to above, ad to 
the nature of the Russell effect, I found that metals (pure 
mercury and poli<)hed speculum metal) placed m contact li^ith 
a rapid plate submerged under absolute alcohol, and the 
whole enclosed m an air-tight desiccator over calcium 
chloride, n Horded the photographic marks on subsequent 
development just as vigorously as ff obtained in ordinary 
moist air Is not this experiment sufficient to show that 
Dr. Russell’s eulanation, which refers these marks to the 
formation of hydrogen peroxide, cahnot be correct^ Ought 
wa not rather to seek the explanation In the Ionising 
properties of metals indicated by other observations? 

August 14 J Jorv 

^ 9 , 

The Primrose and Darwiolsin " 

YOun readers may remember a book published under the 
above title some few years ago, and my apology for bring- 
ing up tfie subject again is the delight with which many 
reviewers hailed it as totally destructive of Darwin's theory 
df the fertilisation of the primroiie. Whilst viewing with 
distrust the entirely unscientific method displayed In the 
book, 1 considered a useful fwpoie might be served by 
relating some of Darwin’s primrose experiments under 
d!|araiic condltiofia. ' 

Plants of primroses were therefore potted up and forced 
In a hofhagM li^ February, ipOi|, and ^ossm and self- 
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ferhlLsod, and esparunenti of A obnllor lutufa carried CM^ 
on wild plants in sifu in June, 1903, and also June, 1904. 

In no CAJs could I get a fiovtor to feeiHuo iteelf, though 
sro jsed fh^tfe Reduced abundant Seed under both con- 
dfUeiM A correspondent in Edinburgh, experlmentuig upon 
prlitiroKB for quite another purpose, confirms my cspenence 
In thlB matter 

The author of Che above-mentioned work has In my 
opinion fallen into Che common error of deducing a function 
from a itructure without recourse to the experimental 
method, a mode of procedure which hai, 1 believe, led him 
Into grave error E. A Bun yard. 

The Bungalow, Allington, Maidstone, August 8. 

Ad Optical Ptaanomenon 

Ma Hillig's letter in Nature of August iB (p, 366) 
reminds me of a somewhat similar phenomenon which 1 
observed last May when using a rotating cubical mirror 
and sensltWe flame 

When the mirror was rotated by hand at moderate speed 
the upper and lower edges of the band of light seen in the 
mirror presented exactly the appearance of a faint spec- 
trum, red being outside and pale green and blue ineide 
The central portion of the band was colourless. 

The appearance wae most distinct when the flame was 
Influenced by a sound 

I repeated the experiment to-day with the aame result 

Georgb W Walker 

Physical Laboratory, The University, Glasgow, 

August IQ 

Traction of Canitgea. 

In further answer to vour correspondent, p apo, 
In passing along a road the wheels of a carriage en- 
counter many small obstacles and inequalities over which 
they have to rise In doing so the centre of gravity of 
the load (which is always higher than the axles) is raised 
to a 'greater vertical height when the axles are far apart 
than when they are close together The work done in 
the former case is, therefore, greater than In the latter, by 
an amount the magnitude of which is proportional to the 
difference between tfaa versed sines of the angles through 
which the carriage is tilted In each case respectively, The 
same argument applies In regard to lateral oscillations of 
the centre of gravity with the corollary that the narrower 
the gauge the more easily is the carnage propelled or 
drawn 

There may also be some question as to the influence of 
the different ratea of retardation and acceleration of the 
centre of gravity in each case 

Cardiff, August 1 W Galloway 

Indian Rhynefaota 

In the issue of Nature of August 11 (p 341) there 
appeared a notice of my second volume on " Incfian Rhyn- 
chota " (Blanford series), in which 1 read, the two last 
families of the Gymnocerata (Hebrida and Hydrometridas) 
are left over to be included with the Cryptocerata " in the 
third volume 

This IS an error. They have already appeared In their 
proper location, vof. iL pp. 167 and ifiSkiga. 

W. L Distant, 

Steirte House, Selhurst Road, South Norwood, S E 

[The reviewer rwats the oversight which Mr Distant 
has pointed out — ] 

The Barllaat Mantion of Hydradictyon. 

TwAff Chinc-Shik (eb 863), in his " Yfi^ang-tsafa-tsu/* 
Japane^^tion, 1697^ tom. xiXpi foL la, a, wrftas . — 

The 9hML«iiiag-4Ki4ii (literally. Watar-nat-alga) grow 
In Kun-mlng-chl Fan artlftciw lake formed tha order] of 
the Emperor Wup’tl of the Han dynasty [reigned ■,Gt]i 

Its branches, spreading sldeWiae, now epme wt of waM 
slantly. It woi i^ht to nine feet long and so oloaeiy 
reqembUng tha mesheS of a net that the dndki onuli M 
cdmeMt of it whan,got therein^ Hence tlie nadie.*’* 
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TImi 4s likely to be an exadffsraied Gliliieae aeeodni^dit 
the (tow well known water^et (^drodfstyoii nfef gn id pw ii 
ltdch.). In this pa^t. when a podiH^fidd Jma^ its bmodt 
drained off, we most frequently this alga, ** aprboodlng sMdr. 
wise, now coming out of the reniarnlng Water sianifi^/'^ 
although such a gigantic dlmensioii os ** mht to nlae fpOt 
Is totally out of the question Perhaps this Is thq b&IUsS 
record of the alga* Kuhagubu Minakats 

Mount Nachi, Kii, Japan. 


MARCONI WEATHER TELEGRAMS. 
I^ETEOROLOGISTS have for a long time felt that 
they have practically come to the limit of their 
resources in the matter of weather forecasting, so far 
as the weather changes in the British Isles aro con^ 
cerned, except, perhaps, if finance allowed that 
telegrams nnight be received at a later hour than 6 p.ni- 
This later information might avoid the possibility of a 
storm system advancing towards our western coasts, 
slipping in unobserved between the present hours of 
observation, 6 p.m and 8am., without proper intima- 
tion of Its approach bjr the fall of the barometer and 
the backing of the wind being duly notified Occa^ 
sionally some of our worst storms spread over us in 
this way, and the forecaster, who has been unable to 
foresee the incoming disturbance by aid of the 6 p.m 
weather telegrams, finds to his dismay when viewing 
the next morning’s weather information that the full 
Violence of the storm is upon us, for which no storm 
warnings have been issued In this way, from time 
to time, the central area of an important storm js well 
over the United Kingdom before our Weather Office 
is aware of its existence. 

^ Wireless telegraphy promises to supply the missing 
Jink in the connection of our shore weather system 
with that over the ocean to the westward of uSj and 
the present praiseworthy effort on the part of the Daily 
Telegraph seems likely to prove, even now with the 
restricted poi\ers of the Marconi system, that useful 
information can be obtained The messages at pre- 
sent are transmitted only about 100 miles from land,, 
but the scheme which has been most ably inaugurated 
has provided that, in addition to the latest weather 
report when approaching our shores, there should also 
be a report of the weather experienced some time 
previous, so that it is not merely an isolated observ- 
ation with which we have to deal, but a fair knowledge 
of the weather from about mtd-Atlantic is secur^. 
This information is at times supplied by two or three 
vessels, so that synchronous obs^ations are obtain- 
able, and it will easily be understood that with further 
I development of the system an ^approximate synoptic 
I and synchronous map of the Atlantic may be proceed. 
The storm areas very frequently follow a course almost 
due east when approaching our islands, but often when 
In fair proximity to our coasts they trend to the north- 
east, and any help in enabling a true estimate toibe 
formed of the storm’s path will be of the greatest 
possible advantage to the forecaster Informa^on 
with settled condltlonA will be of great value, 4tnce SC 
is expected that forecasts should show with oome' 
certainty the advent or continuance of settled weather 
When an area of high barometer readiaga is fltuated 
to the westward of our shores, and is willing to give 
way, U affords an {ndication of the early apjMach of 
storm systems, with disturbed weather, from 
ocean, while if the anticyclone maidtalns its ground 
the approaching disturb^ce will be fended 'off and 
made to follow a course more to the 'f nd 

may be taken altogether beyond thfi Iimitst of 
Uhited Kingdom, ' ; n .t . « 

For some time past the^Meteordogidial 
hod m hand the charting' of the weather ^ 

. r 1-^ I.]? 
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AdalUki tor which purpose it obtains observations of 
w 4 n 4 k barometer, and temperature of air and 

se& from observers In the Mercantile Marine who are 
wffling 'to assist in the advancement of our knowledge 
of thb weather in this way, and a daily chart is pre- 
pared giving a picture of the weather over the Atlantic 
and for the adjacent continents of Eurcme and America 
for B o'clock each momuig A study of these is helpful 
to the furtherance of our better understanding of 
meteorology and its complicated problems, but 
necessanly these charts picture only what is past, 
although they afford an explanation of success or 
failure in forecasting, and often show why an un- 
expected and altogether unlooked for change of 
weather l^ias occurred, These charts are prepared as 
closely as possible to date of occurrence. IVhen the 
Meteorological Office has the advantage of receiving 
messages by^ the wireless telegraphy, both from out- 
going and incoming Atlantic liners, they will un- 
mistakably possess a power which has long been known 
to be wanting. The Daily Telegraph has taken the 
initiative, and it is to be hoped that the arrangements 
uhich the Meteorological Office has already been 
endeavouring to make with Lloyd's for fuller inform- 
ation wili shortly meet with that success which it de- 
serves, for the advancement of science and for the 
public benefit 

With the further development of Marconi’s system 
there seems every reason to hope that we in England 
may be placed much on the same footing as Denmark, 
for example, is now, in full possession of the know- 
ledge of what is going on for several hundred miles 
to the westward of the base of operations, to the 
immense gain of the forecaster for the country con- 
cerned Knowing what is going on over the Atlantic 
to the westward of us would not only secure greater 
accuracy of forecast, but the time limit could probably 
be extended from twenty-four hours, as at present, to, 
say, forty-eight hours at least 


PROF. /. D EVERETT, FRS 
''PHE death of Prof Everett has removed a familiar 
^ ^ figure from the ranks of English physicists 
The news of his death came as a shock to his many 
friends and others acquainted with his great vitality 
and his intellectual activity, which seemed to remain 
quite unimpaired by advancing years Some seven 
years ago he retired from teaching work in Queen’s 
College, Belfast, where, for upwards of thirty years, 
he had occupied the chair of natural philosophy Since 
that time he resided in London, where he took an active 
part m the proceedings of scientific societies, specially 
of the Physical Society, of which he ^as a vice- 
president. 

Dr Everett's name has been familiar to many gener- 
ations of students of physics through his adniirable 
translation of Deschanel’s treatise, which has long 
served as a standard text-book Many editions of this 
were balled for ; and as each fresh edition was carefully 
brought up to date by additions and alterations, the 
book became ultimately almost entirely a new work 
Another very important service to physical science was 
rendered by the publication of Prof. Everett’s book on 
the C p- S system of units. This very useful com- 
pendium made its^ first appearance at the time when 
the ^iMstlon of fixing the practical electneal units was 
bemg d]acusse4> and proyra of material sesvjce in that 
It gives not only dear and* precise de- 
of fundamental quantities, but also numerical 
teefqlly selected and compiled. 

aei'Uest prigtnsl work consisted of an 
eapemmsttl'^afernrinauon.of the elastic constants of 
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certain solids. Subsequently he confined himself to 
work on his text-books and to theoretical investi* 
gdtions His published papers, which appeared fdr 
the most part in the Phtloso^hictd Magazine or in the 
pages of this Journal, show by their subjects the wide 
range of his interests Thus recent papers treat of 
the theory of combination tones, Hering's colour* 
theory, dynamical illustrations of optics, the theory of 
rent, the properties of certain linkages, and the mathe^ 
inatics ot bees’ cells His last paper, elucidating a 
point in connection with Osborne Reynolds’s theory of 
the universe, appeared only a month or so ago He 
served for many years as recorder of the British 
Association Committee for Investigation of Under- 
ground Temperatures, and did much valuable work in 
drawing up the annual reports 

Dr Everett’s energy and Ingenuity found outlets 
also in directions not purely saentific. He was the 
inventor of a system oF shorthand which has found 
many adherents He devised an extended form of 
slide-rule, ingeniously arranged on sheets of card- 
board An early and enthusiastic votary of cycling, 
he was much interested in cycle construction, and was 
an active member of the Cyclists’ Touring Club A 
man of great kindliness and geniality, he will be 
missed in many circles His pimils will remember 
him aii\ays with gratitude and anectiOn 


THE BRITISH ASSOCIATION AT CAMBRIDGE. 

T he meeting of the British Association at Cam- 
bridge concluded yesterday The meeting has 
been in ever> way a success In all the sectional 
sessions large attendances were secured, and the 
general and social meetings were all successfully 
carried through and greatly appreciated In regarv 
to numbers ot members, the Cambridge meeting was 
the largest since the Liverpool meeting of 1896 At 
this meeting there were 3181 members and associates, 
at the meeting just concluded at CambHdge the 
number of members and associates was 2783. It is- 
interesting to compare the numbers of other large 
meetings with the one just held The largest numTOr 
of members and associates that have attended a 
meeting was at Manchester in 1887, when the number 
was 3^8 At Newcastle in 1863 there were 333fi at 
Liverpool in 1870 there were 2878, and at Bath in 
1S64 the number was 2802 These meetings are the 
only ones which have had a larger attendance than 
that at Cambridge, and it is interesting to observe- 
that In all these cases the meeting has been in a 
large city where the number of resident members 
and associates naturally would be very much larger 
than in a comparatively small toiVn such as Caifi- 
brldge, Compared with recent years the numbers, 
show a large increase, Last year In Southport 1754- 
attended the Association, in Mfast the year before 
there were x6io, and in Glasgow in 1901 there were 
1912. Comparing the meeting just concluded with 
the three former meetings held in Cambridge we 
find a great increase in numbers^ In 1833 there were 
900 members and associates, in 1845 there were 1079^ 
and in 1862, 1161 

The cause of the great popularity of the Cambndge- 
meeting this year is undoubtedly to be found In we 
great growth and expansion in scientific work at the 
University during the last twenty-five years The 
wo^ dofie at Cambridge in the last quarter of the 
niMteenth century in aU braoclies of science has made 
Crnnltridge a great centre of attraction for scientifle 
man the world ever. At this year's meeting there 
were present 121 fortim memfiers Amongst th^Se 
there was a large mimber q 1 physicists attyUebed try 
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ttve CavetidlBh Laboratory, and the interest attaching 
to it owing to the great succession of Profs Max- 
well, Rayleigh, and J J Thomson The school of 
research bunt up by J J, Thomson has done so 
much in investigating, especially the new held opened 
in physics in the last few years, that “ the Caven- 
dish " has attracted physicists from all parts of the 
world. In other branches of science also, in 
chemistry, in physiology, m zoology, in engineering, 
in anthropolo^, in fact, in almost all departments, 
the new spirit of research, which has permeated 
Cambridge, and the men who have done so much to 
put Cambridge in the forefront of progress in 
scientific discovery, has made this University a great 
attraction to all those who have the advance of 
acience at heart 

The large number of serious students attending all 
the sectional meetings this year has been an encourag- 
ing sign, showing that the increase in numbers has 
not been due merely to the camp foillowers of science, 
but to those who are really interested, and who wish 
to make of the British Association more than an 
annual week of excursions and garden parties. There 
have been, of course, a large number of members 
and associates who have not joined the Association 
for any other purpose than a week of pleasant social 
meeting, and m some ways it seems a pity that there 
should be such a number who do not really add to 
the usefulness of the meeting 

This 18 not the place for any detailed account of 
sectional moetmgs, full accounts of these will appear 
in other columns of Nature Here all that is 
necessary is to give a short account of the general 
meetings and lectures With regard to the enter- 
tainment of the Association there has been expressed 
^ visitors to Cambridge nothing but satisfaction. 
Ine reception of the members of the Association by 
the President in Trinity College was a most success- 
ful meeting Over 2000 members attended and were 
received by Mr Balfour in the hall The grounds 
and courts were illuminated. The President’s address 
was delivered in the Corn Exchange, which was 
decorated for the occasion, and above 2000 members 
were present At Peterhousc about 600 of the 
members were entertained by invitation of the Master 
and Fellows The grounds of the college were 
illuminated, and a very pleasant evening was spent 

On Friday evening a reception was held at the 
invitation of the Cambridge Philosophical Society in 
the combination room and hall of St John's College 
Dr Baker, the President of the Society, presided- 
This reception, which was limited in number, and 
for gentlemen, especially the foreign members of 
the Association, was perhaps the most successful 
meeting held Smoking was freely indulged in, and 
more was done in the way of promotirtg acquaintance 
and friendship between members of the Association 
chan at any other time Garden parties were held at 
Emmanuel College, by invitation of the High Sheriff, 
at Newnham and Qirton Colleges, and at the Botanic 
Gardens, by the invitation of the Lord Lieutenant of 
Cambridgeshire and the Mayor of Cambridge The 
lectures by Mr J W Clark, Prof Darwin, and Prof- 
Osborn were crowded, and Mr Claric and Prof 
Darwin repeated theirs to afford the many memtos 
who could not obtain tickets the Opportunity of hear- 
ing them. On Monday honorary degrees were coiip 
ferred in the Senate House upon representative 
leaders in science, and the spe^es delivered on that 
occasion are printed elsewhere in this issue (p. 418). 

Acting upon the suggestion of the council of the 
Aasodauon, several of the sections arranged dlscue* 
rions upon subjects of wide sclentiffc Importance, and 
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devoted afternoon meetings to lectures of a eeniU 
popular character The discussions have in each >0086 
elicited the expression of Inspiring and authoritative 
opinion, and when the subjects of the aftentoon 
lectures have been of a character which appealed tO 
members of the Association in general and not only 
to members of a section, the lectures have hean 
attended by large and appreciative audiences. This 
year’s experience shows unmistakably that when 
sufficient care is taken in the selection of suitable 
lecturers and subjects, the afternoon addresses are 
most successful. For the benefit of members of the 
Association who are not actively engaged in sdenbflc 
work, but are interested in the progress of natural 
knowledge, it is to be hoped that these lectures will 
be given a place in the programme of each section 
in future meetings 

In the physics sub-section of Section A, great 
interest was shown in the discussion opened by Prof, 
J. J. Thomson on radio-activity Amongst other 
papers perhaps the most interesting was that of 
Frof Rubens, on the optical properties of metals, in 
which he showed that the theory of Maxwell led to 
results for reflection from metallic surfaces, which 
agreed within the limits of experimental error with 
the actually observed results for infra red rays of 
wave length about thirty times that of visible light, 
This result was particularly interesting in the 
university of Maxwell, as for many years the non- 
agreement of the theoretical and observed results was 
regarded as limiting the applicability of Maxwell’s 
theory to the ran^e of steady currents and slow 
oscillations The discussion on n-rays left those who 
heard it wdth the conviction that the phenomena said 
to be observed correspond to no objective physical 
reality. In the section devoted to economics the 
morning given to discussion of fiscal problems was of 
general interest The opinion of scientific economists, 
as far as it was represented in the discussion, ts dis- 
tinctly in favour oi free trade The articles dealing 
with the separate sections will describe the results of 
the sectional meetings, the two mentioned have been 
introduced because of their general interest; the 
new theory of the constitution of matter being one 
which has appealed to all men of science as we|] gy 
physicists, and the economic question being also 
of interest wider than Section F, With regaij^to 
the new views of the constitution of matter, 
unnecessary to take quite so serious a view rs was 
expressed by the President of the Association. The 
new view is in no way contrary to older theories of 
the atomic and molecular theories of matter, but is 
an extension and explanation of these, and in the 
hands of Prof J J, Thomson, has made, at any 
rate to physicists, a simplification and rational view 
of tnese without introducing the question of ph3rsical 
reality 

One of the most interesting features of the meeting 
has been the museums and laEmratories, which have 
been open for inspection during the Association week 
Special mention should be made of the zoolo^cal 
exhibits, and the exhibit of teaching apparatus and 
experiments by Mr. Searle, In the Cavendish Labora- 
tory Among the demonstrations we may mentlohi 
as of special interest, that of Prof R. W. Wood, of 
Baltimore, of the anomalous dispersion of sodium 
vapour; that of Messrs. Heycock and Neville, on 
methods of investigating metallic alloys^ and of Prof 
Schdfer, on methods of artificial respirabon^ 

The report of the ooundl which wa& presented ^ 
the gdheral , committee on August 17 referr^ ^ 
Ofganiaation of the deputation which waited upon, 
rmne Minister cmi July ij, to urge the ii|i|inrtM^ 
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tA i|Tcreaskl natiiMal jorovisibn being made for 
udiy^et^ty ediKation: The result of the action thus 
lUken bi the president 9t the request of the council 
has already beep described in Nature (July 21, 
p ayOf £l«veral matters relating to the business of 
the ofncers of sections were mentioned in the report, 
and It was recommended that the following resolu- 
sent to the council by the general committee for 
consideration, should be acted upon . — 

That the sectional committees be continued m existence 
until the new sectional committees arc appointed, and be 
authorised to bring to the notice of the council in the 
interval between (he annual meetings of the Association 
any matter on which the action of the council may be 
desired in the Interests of the several sections, and that a 
committee may be summoned at any time by the president 
of the section, or by the council 

Hitherto, the organisation of the work of the 
sections, and the arrangement of the programme, have 
been in the hands of the officers, but by this resolu- 
tion the sectional committees are given a voice in 
the matter during the year between one meeting 
and the next, instead of ceasing to exist at the close 
of the meeting at which the members are appointed 
The sectional committees, as at present constituted, 
are, however, so large as to be almost unmanageable 
as working committees, and probably the simplest 
practical way to secure continuity would be to select, 
say half a dozen members, from each committee to 
work with the officers during the year The only 
other plan would be to limit the number of members 
to be appointed upon the committee of each section 
The members of sectional committees are not, in 
virtue of their membership, expected to take any 
essential part in the work of a section, though they 
may, and occasionally do, attend the meetings of the 
lommittees upon which they are appointed In some 
cases vice-presidents understand their functions to be 
uf the bame negative significance, and neither attend 
the meeting for which they are appointed, nor send 
a timely notice of their inability to do so To avoid 
this inconvenience the council has resolved that 
gentlemen nominated as vice-presidents of sections 
be informed that their attendance at the meeting for 
vchich they are nominated is expected 
Arrangements for the South African meeting in 
1905 have received much attention durmg the year 
from a committee of council appointed for the purpose 
The first half of the meeting will be held at Cape 
Town and the second half at Johannesburg, and 
official visits of the Association will be made to Natal 
and the Orange River Colony, in each of which 
colonies one or more discourses will be delivered by 
prominent members of the Association The meeting 
will open at Cape Town on August 15, so that 
members starting for South Africa at the end of 
July will be able to spend at least three weeks in the 
colonies, and be back in England by the end of 
September^ Prof George E^win will be the 
president of this meeting 

At the meeting of the general committee on 
August 19 the invitation to meet at York in 1906 
was Accepted unanimously, 

Upon the proposal of Sir J Dewar, seconded by 
&r 4 - RUck^r, Prof J Perry was elected to fill the 
office of general treasurer, m succession to Di G 
Care)^ Foster, Whp has resyned that posf. , 

A vQtejqf thinks to Sir Norman Lqckydir for the 
way in i&ich he has disdwgad his presidential 
dvtiet sms proposed by Sir Henry Roscoe and 
iffasorided ^ Pnn, Perry, rimI carried unanimously, 
ni nm otse a Almlllar vote of thanks to Dr. Carey 
FOWry m^ed by Sir A. Oeikie and seconded hy 
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SECTION A 

SUBSBCTlpN. COSMlCAL PHYSICS 

Openino Address bt Sir John Euot, K C J.E , M.A., 

F R S , Chairman oi« the Subsection. 

When the suggestion was made to me that 1 should preoide 
over this important Subsection my Arst thoughts prompted 
me to decline the honour The position had been filled 
during the past two years by two distinguiifaed physicists, 
both of whom had dealt chiefly with the problems and the 
position of meteorological science, and nence 1 thought 
that it should be olTered to some representative of coamical 
physics 1 also doubted whether an official meteorologist 
whose time has been chiefly given up to duties of adminis- 
tration could have anything of Interest to communicate to 
you However, on fuller consideration it occurred to me 
that I might be able to place before you some features of 
Indian meteorology leading up to and assigning, as [ 
hope, adequate reasons for the study of a portion of the 
field of tropical meteorology as a whole 
My address consists of three parts, viz 
(1) A brief sketch of the broad features of the meteor- 
ology of India in their relations to the general meteorology 
of the Indo-oceanlc region 

(a) Statement of abnormal features of the meteorology 
of that area for the unique period 1892-1903 illustratihg 
the remarks in the preceding sketch 

(3) buggpstjon of the ro-ordi nation of the meteorological 
observations of the British Empire and the creation of a 
central office for the investigation of problems of general 
meteorology 

India js the most typical example of monsoon conditions, 
that IS, of opposite air movements of six-monthly period 
which, In Its case, depend on the annual temperature changes 
in the sea and land areas of the Indian Ocean and con- 
tinent of Asia The monsoon conditions in India are in- 
tensified by its unique position and topography It projects 
•southwards into the Indian seas over 15” of latitude, and 
IS protected northwards by the vast barrier of the Himalaya 
Mountain range and Tibetan plateau. The axis of the 
Himalayan range is at least 2000 miles In length and has 
an average elevation of more than ao,ooa feet The extent 
of country more than 10,000 feet in elevation to the north 
of India is from 300 to 500 miles in width These figures 
will give some idea of the magnitude of India’s northern 
barrier. 

During one period of the year there is an outflow in the 
lower atmosphere from land to sea The direction of the 
lower air drift in India is determined in part by the lie 
of the mountains and river valleys, and is from north-east 
over the greater part of the Indian seas January is the 
month most typical of this air movement and of the accom- 
panying weather conditions 

During another portion of the year the lower honzoDtal 
air movement 19 from sea to land This movement iS much 
steadier and more powerful and influential m every respect 
than the former July and August are the months most 
representative of the totality of the weather conditions of 
this period ^ 

Conditions similar to those of January prevail id their 
entirety from about the middle of pecember to the end of 
February or middle of March.— the period known m India 
as the cold weadier or cool seasou. The lower honiontal 
air movement ir India during the period has its origin 
in Upper India, where it is very feeble, and whence it 
increaBea seawards and is of modYafe force in the flay 
of Bengal (mean force 2 to 3, Beaufort scale) and the 
Arabran Sea (mean, 2 to 4) ft is ied to a certain extent 
by drift down the river valleys, and passes in the North- 
West India frontier hill ranges There is, on the other 
hand, no general drift down the Himalayan river vaileya 
or Bcrose die main rangee from Central Asib. The normal 
air moveineiic in the wotern Himalayas' (and perhape the 
whole range) Is an alternating up and down, or day-piid-^ 
nij^t movement, depending upon the diurnal haatlM and 
cqSling the plains of Northern India Hence lodia (in 
Ho lower air nwveeeent) is at this time completely abut off 
irdmiOeotqal Aoie. 

The lowar air movement la continued over the Indian 
sens toutlfwards to a region ol vertical movemeitt over a 
narrow belt a Ilttlb to the south of the equator. This belt 
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II alM the ^al of the lower air movement of the south-east 
trades afculatlon at this time The equatorial belt of 
oalmi li hence the termination of the lower air movement 
if the south-east trades and north-east monsoon. It Is 
chiefly an area of uptake, and of outflow northwards and 
southwards, to replace the lower air inflow from the distant 
south and north The Influx to the Indian land area occurs 
chiefly or entirely In the upper and (perhaps) middle atmo- 
sphere. There is also, as indicated by the wind directions 
in the lower Assam and Burma hills, an Influx from the 
adjacent seas in the upper portion of the lower atmosphere.^ 
The diurnal land and sea breezes alternate with ^reat 
re^larity on the west coast south of Gujarat during this 
period, but probably do not contnbute to the general upper 
Influx compensating in part or whole the lower outflow* 

The circulation over the Tndo-oceanic region hence consists 
at this time of two semi-independent circulations, with a 
common sink or goal for the lower air movement, which 
shifts with the season and with dhe relative strengths of 
the two movements It is hence probable that they react 
on each other to some extent, and possible that general 
abnormal actions may affect the two similarly. 

The normal weather during the period is similar to that 
which obtains In anticyclonic periods during the summer 
in Central Europe — viz , the prevalence of light winds, with 
clear or lightly clouded skies, low humidity, moderate 
temperature, and large diurnal range of temperature, with 
a bracing, exhilarating atmosphere. 

It is interesting to note that the air movement in India 
itself is from opposite directions in Northern India and the 
peninsula, with a belt of unsteady movement over the area 
of the Vindhya and Satpura hill ranges The variations of 
weather conditions from the normal are as a rule inverse 
in these two regions — viz , Extra-tropical and Tropical 


India, 

The season of the opposite air movement is present in its 
most complete form in July and August, and laiti from 
the beginning or middle of June to the middle or end of 
September. It commences as a lower air movement in an 
antlcydonlc region over the South Indian Ocean, and is 
thence continued northwards to Abvssinia, South Arabia, 
India, and Burma. Persia, Afghanistan, and Baluchistan 
(whara dry hot no'^th-west winds chiefly prevail) are out- 
side the field of this movement The direction of the move- 
ment IB from south, with more or less easting to the aouth of 
the equator, and with more or less westing to the north 
of the equator, dependent in part upon the earth's rotation 
and in part upon local conditions and the influence of neigh- 
bouring land areas, and hence more effective In the Bay of 
Bengal than in the Arabian Sea This lower air current 
advances over an extensive tropical oceanic region before 
it reaches Southern Asia, and iience arrives charged with 
vast stores of aqueous vapour, which it discharges chiefly 
over the peninsulas of Southern Asia and the mountain 
region of Abyssinia, 

The regions of rainfall indicate the areas of upward 
movement terminating the lower advance of the current 
The circulation is uMOubtedly maintained in large part 
bv Che release or addition of energy due to the condensation 
of its enormous stores of aqueous vapour The lower air 
movement is of very considerable elevation, estimated at 
15,000 to 20,000 feet in India Above it is the outward 
upper return movement, In part only compensatory, and In 
part probably slowly filling up the Central and Southern 
Aslan lowriM'Siiure roglon The movement exhibits some 
interesting features in India, due to the fact that of the 
three areas to which It is mainly detsrmlned India alone it 
subject to a double Influx from two sea areas In opposite 
dlrectlonsi The currant from the Arabian Sea passes east- 
wards across the Malabar^ Konkan, and North Bombay 
coasts, the peninsula and Central India, The Bengal 
current Is deflected In the north of the Bay and Bengal, and 
advances In a westerly^^ direction up the Gangstic plain 
Between the irsaa or fields of the two currents (roughly 
proportional to their relatWe strength and impoitance^ 
vis , about s to 1] Is a debatable area of variable winds uid 
low pressure. TUa trough^ low prasiuro varies In posi- 
tion with the releriVia stnn^i of the two currepie. the 

Ss: Iji 

■i mnsp hw f jKw iwoos 


^ 

cydonic storms of the period, Which are of con^aratlVily 
frequent occurrence, advance riong the trough It Is hsttee 
a factor of considerable importance in detenhlnint riM 
tributlon of the rainfall of the period. The tieugh ts purd^ 
a resultant of the peculiar eondltions of the air movement, 
and Is not the cause of that movement ; in other words, It 
IS determined by it, and does not determine It. 

The transformation of the double circulation of the noltfa- 
east monsoon period into the single circulation of the south- 
west monsoon over the Indo-oceanlc region next raqiilreB 
consideration It is evident that the chief stages In this 
change are (1) the discontinuance of the vertical movement 
over the equatorial belt, (a) the extension of the trade 
winds of the south-east trades across the equatorial belt, 
with an accompanying Increase of pressure and of hoH- 
zontal air movement , (3) the continuance of that northerly 
movement over the Indian seas Into the peninsulas of 
Southern Asia 

The marine data of the Indian seas collected during the 
past fifteen years establish fully that this transformation 
IS primarily due to actions in the Indian Ocean, producing 
a movement resembling m many respects that of a bore 
or storm wave The actual transition may hence be de- 
scribed as catastrophic, due to Impulsive action. 

It IS preceded in India by a perM of preparation (as it 
may be termed), when pressure and other conditions are 
slowly establish^ in Southern Asia, which directly con- 
tribute to the advance of the monsoon winds over the Indian 
seas, but which in no way assist the preliminary burst 
across the equator, the first stage towards the estabUsh- 
ment of the south-west monsoon circulation 

This preliminary period is the hot-weather season, last- 
ing from about the middle of March to the middle of June 
(on the average in Northern India) During this period 
temperature increases rapidly until the last week m May 
or first week of June, when maximuin day remjierBnires 
ranging between 120” and 135” are usually recorded in the 
driest and hottest interior districts of Northern and Central 
India Pressure decreases part passu in the heated land 
areas of Southern Asia, which become areas of low pressure 
and indraught relative to the neighbouring seas The In- 
draught only rx tends to a comparatively short distance land- 
wards and seawards from the coasts, more especially In 
the larger sea area, the Arabian Sea, over the centre of 
which light variable or northerly winds obtain even Imme- 
diately before the advance of the monsoon currents. In 
the Interior of Northern and in Central India exceedingly 
dry and hot westerly winds prevail with great steadiness 

The weather In India during this period depends almost 
entirely upon local thermal actions and contrasts of tempera- 
ture and humidity conditions Skies are general Iv free 
from cloud, but the air is more or less charged with dust 
and Is excessively dry (humidities of 1 to 5 being of 
occasional occurrence in North-Western India), 

The characteristic features of the dry season are hence 
most strikingly exhibited immediately before the advent of 
the wet monsoon There is no gradual change over the 
greater part of India from one to the other su^ as would 
occur if the furnace, or Central Asia hot area, theory were 
correct. Over small Isolated rartlons of India, inctudtiig 
Tenassenm, Arakan, Lower Burma, Assam, Bengal, am 
Malabar, thunderstorms giving more or less heavy down- 
pours occur in Increasing frequency during the parii^. The 
rainfall is considerable to large In amount in these areas, 
and is of much agricultural value In some districts— «.g., 
in Assam for the tea crop In those areas Che tronritlon to 
the rainy season is much lees abrupt and spasmodiCi the 
chief differences being that the rainfall in tlw wet psainn 
IS more general and frequent, larger in amount, and vors^ 
aecampamss thundgrsiaftns 

The transformation from the hot weather to the reins 
Is usually effected between June i and 15. It com me nces 
irt the equatorial belt with a considerable increase of jnrenhtre 
and air movement eccampanying a atrong nieh of sou^ariy 
winds, the contuiuaHon of southwst trade wtnds. dcfpss 
the eqqalor If the butet be wfhdentty strong 
js continued Jiorthwerde ovei^ fhd Indldn nhM 
of dlstiirbanoe, equeUy w«n^, heavy raki, qM 
Violent etoctrlc mooheiwe or actknit InMBte 
charecteriied preriouBlf by l^ht and .verlelile* dnnite woo 
One weaihqr. The disturbatice osualfy InriieajMi 
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0^1|Wflird «aviuice, and frequently, w1^ it reaches lat. 
Id* CO fd^ K., it concentratee Into a cycflnic itorm Such 
a atqnA almoat Jovarlabty marks the conunancement of the 
fiicmiooB in Che Bay of Bengal, and m about ttvo out of 
fiva yeata in the Arabian Sea The advancing humid 
currenti in the rear of these initial cyclonic starms or 
waves 0I disturbance march over the sea areas m a few 
days, and thence cross the coasts towards which they are 
determined by the low-pressure regions in Che land areas 
of Bouthem Asia, where they produce an almost complete 
reverb or transform atJon of the weather conditions, the 
result of which is that moderately high temperature and 
small diurnal range of temperature, great humidity fre- 
quently approaching saturation, much cloud, and frequent 
ram obtain for the neat three months over the greater 
part of India, until, In fact, the middle or end of September 
The reverse chango^viz., Che withdrawal of the humid 
south-west currents — then commences, and is a slow 
process, requiring usually from two to three months for Its 
completion 

This IB due to a gradual decrease of strength, and hence 
to a fairly continuous contraction of the field of the current, 
and also of its elevation or thickness Ihe current first 
withdraws from North-Western India, being replaced by 
light, variable, or north-westerly land winds These land 
winds increase In extension and volume with the continued 
contraction of the south-west monsoon current The more 
important phases of the contraction and withdrawal of that 
circulation from India are of especial Interest The first 
phase, the retreat of the current from North-Western India, 
accompanies a rise of pressure over the Persian area and 
North-Western India, with a shift of the trough of low 
pressure from W N^W to N or N Et and corresponding 
change of direction of the average Cracks of the storms of 
the period This is followed after a short period of ram 
in North-Eastern India and Burma by a rise of pressure 
m Assam, Upper Burma, and Bengal, and the withdrawal 
of the monsoon current from those areas The current then 
recurves over the centre of the Bay, in the same manner 
as during the monsoon proper over the north of the Bay 
and Bengal, and is directed or determined to the west or 
Madras coast of the Bayi which hence receives frequent 
rain during a short period of about two months — the rainy 
<ieason of the eastern and southern parts of the peninsula 
south of Oris<ia and Ganjam 

These rains were formerly described as accompanying 
the setting in of the north-east monsoon on the Madras 
coast. That, however, is a misnoiTier, as the true north- 
east monsoon winds are dry land winds, and the rain-giving 
winds of this period in Madras are those of the south-west 
monsoon in its retreat or contraction down the Bay The 
period during which this rainfall occurs is hence now usually 
termed the retreating south-west monsoon 
'l*he year m India may hence be divided into two mon- 
soons of nearly equal length, viz . 

(a^ The north-east or dry monsoon 
(b) The south-west or wet monsoon 


The first terms are based on the general direction of the 
air movement in the Indian seas during the periods, and 
the second on the most prominent feature of the weather 
m Ind^a Itself Of an average annual total rainfall of 
4 1 Inches (according to the most trustworthy calculation), 
at least 85 per cent falls during the wet season, and only 
>5 cent during the dry season 
The dry monsoon in India is subdivided JnttH- 
(1) The cold-weather period 

(a) The hot-weather period or transitional period of pre- 
paratkm for the south-west monsoon 
The wet monsoon Is divided into — 

(i) southwest monsoon proper, or the period of 
general rains. 

W *rha peridd of the retreating sOuth-west monsoon and 
gf®dqal flow Sijtabnshment of the dry monsoon. 

of these periods predtically covers thi^e months, 
j 0*bst noteWdi'thV features of the meteorology 

M WTO not referred to In the previous statement ii that 
TO TOrtne eatb ppnod^ii,, the cold-weather pen<^, 
TO ITOvwMTOr penod, wnd the wet monsoon— are 
^psdfit to the period. They ^are all Tn 
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the broadest sense of the word cyclonic in character; hue 
they originate under different conditions and exhibit very 
different features in each of those periods. 

The disturbances of the cold Weather are large shallow 
depressions which originate in the upper huffiid return 
current of the north-east monsoon circulation, chiefly in ths 
Persian plateau region, and which drift eastward with a 
slight southing across Extra-tropicol India StoriQi do not 
occur south of the Deccan or penlnsula-dmding ranges during 
this period These storms are chiefly remarkable for the 
frequent development of stationary secondary depreasions 
in the Punjab, usually of much greater intensity than the 
primaries , a feature of which, I believe, there is no parallel 
elsewhere They are of great importance, as they pve ths 
mam snow supply to the Western Himalayas and the light 
but general occasional rain required for the wheat and 
other cold-weather crops of Northern India 

The storms of the hot weather are local disturbancee of 
very limited extent, usually In large areas of slight de- 
pression, and are occasionally of remarkable intensity and 
great violence In the areas to which the local sea winds 
of the period extend (more especially Bengal and Aesam] 
they occur cfaJefly as local thunderstorms with violent winds 
and brief heavy downpours of ram, but sometimes as 
tornadoes rivalling those of certain districts of the United 
States in intensity and destructiveness In the dry Interior 
they occur as dust-storms, usually without rain, and are 
most violent in the driest districts, including Sind, the 
Punjab, and Rajputana Occasionally, when the convective 
movement is especially vi^rous, they develop into hail- 
storms of great intensity The rainfall accompanying these 
hot-weather storms is of Little general agricultural value 
except m the tea districts of Assam and Bengal 

Finally, the wet monsoon is characterised by the frequent 
occurrence of cyclonic storms of every degree of intensity 
and of very varying extent The great majority of them 
originate in sea areas of nearly uniform temperatuye as 
disturbances in a massive current highly charged with 
aqueous vapour and subject to large variations of intensity 
and extension The more prominent features of these 
storms, more especially of the most violent, including the 
hurricane winds, excessive rainfall, and the phenomena of 
the central calm and the accompanying storm wave, are 
too well known to require description The chief import- 
ance of these storms, of which an average of about ten 
(of different degrees of intensity) occur every year during 
this period, arises from the manner in which they modify 
the distribution of the rainfall, discharging it abundantly 
over the districts traversed by the storms at the expense 
of the districts outside of their field 

The most important and variable feature of the Weather 
m India from the practical standpoint is rainfall. Its value 
depends upon its amount and occurrence in relation to the 
ne^s of the staple crops ihe measurement of rainfall is 
earned out, on a uniform system, at upwards of aqoo tain- 
gauge stations The average distribution of rainfall, month 
by month and for each season, has been deterffiined from 
the data of about Sooo stations it should, however, bo 
recognised that the probability that the rainfall will con- 
form exactly to this distribution in anjr^yrar is nil Average 
rainfall charts represent a distribution about which the 
actual varies from district to district more or less con- 
Miderably, the local variation for prolonged periods being 
practically compensatory Suqh mean or normal data and 
I harts are undoubtedly of value,* more especially for the 
determination of rainfall anomalies and their relations to 
pressure, temperature, and other anomalies There is 
apparently a tendency to assign a greater value to theaa 
charts of mean rainfall distribution than they deseTO. 
Charts showing the amount and time distribution of Ibo 
rainfall best suited for the requirements of the staple cropa 
would — ^for India at least— be more interesting and valu- 
able This is a work that I regret has, for various reasons, 
not yet been carried out by the Indian MateoroJoglcol 
Dwfirtment. 

In most regions in India a moderate variation (positive 
or negative) in the amount of (be rainfall is of comparati^y 
SthaB importance, more especially if the preclpItaBon occtira 

S amount and at Intervals suited to the requirements of 
e During (he thirty-year period 1874-1903 TOre 

wer^shi years in which the distribution of railifall affectesl 
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to a MciouB extent the crop returns over large areas, and 
the rainfall was not conipenaatory. In four of these jears 
the drought was so severe and widely spread as to occasion 
famine, with its attandant calamities, over large areas. 
Severe droughts and famines occur at very irregular 
intervals A noteworthy feature is that they frequently 
follow in pairs separated by intervals of two to four years. 

The previous statement of (he meteorology of India baa 
indicate the thief conditions which alToct the crop returns 
seriously or disastrously over large areas in India "ihey 
may be summed up briefly as follows — 

(a) The dry monsoon Absence or unusual feebleness of 
cold-weather storms 

(b) The wet monsoon General feebleness of the monsoon 
current, due either to corresponding feebleness of the south- 
east trades, or to unusual diversion to East Afriia , or local 
feebleness in a part of India, due to local conditions, or to 
abnormal diversion to other rainfall areas In South Asm 
These conditions give rise in the areas affected to one or 
more of the following features — 

i i) Prolonged delay in the commenLenient of the rains 
2) Scanty rainfall during the season, with prolonged 
periods of fine, clear, hoc weather 
Early termination of the rams 

ese features are as a rule more marked in Che drier 
districts of the interior than m thh coast districts The 
effect on crop production is greatest and most disastrous 
in the following areas — 

i i) Central Burma 

s) The Deccan, including the Bombay and Madras 
Deccan districts, and Hyderabad 

(3) North-Western and Central India, more esMcially the 
South Punjab, East Rajputana, and the United Provinces. 

The following Important inferences are based upon the 
preceding presentation of facts and the experience of the 
past thirty years — 

(i) Ihe lower air movement of the south-west monsoon 
is the northward extension of the lower movement of the 
south-east trades The latter is a permanent feature of 
the Indo-oceanic region, and Che former a periodic invasion 
of the Southern Asian seas and peninsulas initiated over 
equatorial regions and propagated northwards to Ihe 
southern mountain barrier of the Central Aslan plateau 
(s) The primary factors determining this impulse across 
the equator (the first stage of the establishment of the 
south-west monsooii) are to be sought in the permanent 
field of the south-east trades, and are not due to actions 
in the heated areas of Southern or Central Asia 

(3) The pressure conditions in the heated areas of Southern 
Asia and North-East Africa determine the direction, volume, 
and intensity of the advance over the Indian seas to what 
may be termed three competing areas for rainfall (vis , 
Abyssinia, India, and Burma) These conditions are hence 
Important factors in Che third stage of the advance of the 
south-west nnonsoon current 

(4) The movement ^hen fully established by these actions 
over the Southern Aslan seas and peninsulas is continued — • 
first, by the momentum of the lower circulation , secondly, | 
by the release of energy accompanying aqueous vapour 
condensation, and thlruy. by thermal actions in Southern 
Asia, due to direct solar activity The termination of the 
lower horiaontal current by vertical movement occurs 
irregularly over the arpas of frequent heavy ram in Southern 
Asia and Abyssinia, and not, over a heaM area In Csntial 
Asia. 

(5) The total volume of aqueous vapour brought up by 
this circulation not only varies in amount from month to 
month during the season, but also from year to year 'Fhe 
largest variations (seasonal and annual) depend chiefly, If 
not entirely, upon actions in the source of supply — viz , tba 
Indian Ocean If those actions determine an Increas^ Of 
diminished supply across the equator Into the Indian seas, 
there is a oorreS^ndlng variation in the total predpltatldn 
of (he three competing areas. Amohgst such causes and 
actions may be prolonged and untimely diversion of the 
South-east trades Into Bast Africa, as in iGM, or general 
weakness of the air movement ever the Indian Ocean, 
probably accompanying a dirohicemeiit and decreased 
intensity of the sbuniern anticyclone, as in 1899. 

(6) Tne relative djitribution Of the total fslnfall In the 
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three areas of diverge of the aqueous vapour the 
jnonsDOrt currents -‘probabry depends upon *the relative ^ftf- 
tensities of the pressure conditions establJjShyd dufkigt the 
hot weather, which ore continued for a part or the 
ol the monsoon by actions depending on the rainfall recit- 
ing from the muial pressure conditions — an example of the 
persistence of meceorologicai conditions and actions which 
IS a prominent feature of Indisn meteorology The tothl 
rainfall of each of the three areas may differ consnterabfy 
from the normal, but there may be partial Or complete com- 
pensation on the whole Thus it is the general (but not 
the invariable) rule that the rainfall variations in Burma 
and Assam are ubually inverse to those of North-Weslezh 
India and al»o of India as a whole 
(y) Ihe distribution of the rainfall in any one of the 
three competing areas (but more especially in India as 
largest) may varj widely from the normal — conslderdWa 
defiuency m some areas accompanying considerable excels 
in others Ihis in India U undoubtedly due to local con- 
ditions — e g , local excess or deficiency of pressure at the 
commencement of the period and established during the 
previous hoi weather Ihese pressure variations usually 
accompany abnormally prolonged and heavy snowfall or 
very scanty snowfall in the Western Himalayas 

(8) Local or general drought m India during the south- 
west monsoon mav hence be due to — 

(a) General weakness of the south-east trades circulation 
lb) Diversion of an unusually large proportion of the 
south-east trades to South-East or East Africa during the 
monsoon period 

(c) Larger diverhion than usual of the monsoon currents 
to Burma or Abyssinia 

(d) Very unequal distribution in India itself, due to local 
conditions established during the antecedent hot weather 

These factors are given In the probable order of their 
importance 

(9) Scanty rainfall or drought during the dry season or 
north-east monsoon in Northern India results from absence 
or unusual feebleness of the cold weather storms which are 
the sources of rainfall at that time 

(10) The most prolonged and severe droughts in North- 
Western and Central India are due to the partial or complete 
failure of the rainfall of at least two seasons in BUccession 

(11) As the two circulations in the Indian oceanic region 
have a common goal In the dry season (more especially from 

i December to March), it is probable that variations In the 
strength of one circulation (more especially the larger) will 
modify the field and strength of the other circulation le 
appears that this relation would be shown most strongly 
between the southern circulation and the upper movement 
' of the northern circulation And, as cold-weather storms 
are disturbances in that upper movement, it 11 possihle— 
if not probable— that the larger variations m the number 
and intensity of the cold-weather storms and the amouAt 
of the cold-weather precipitation may be related to con- 
ditions In the south-east trades regions 

(is) There appears to be little or no relation between the 
position and intensity of the Central Aslan anticyclone and 
the number of the cold-weather storms and rainfall 01 
Northern India in any season 
The meteorology of the period 1893-1903 is of eapeclw 
Interest for its confirmation of the above inferences, morfi 
especially the phenomena of the variations of rainfall In 
India and the causes or actions to which they ate due 
The year 1891 was noteworthy for a severe local famine 
in Rajputana and the adjacent districts to the north and 
east consequent on prolonged and excessive snowfall In the 
Western Himalayas during the winter of 1890-91 The 
following givee a brief summary of the more promiheiit 
features of the meteorology of this unique period — 

(1) The eleven-year period iSga-iqos corresponds in length 
to the sun-spot period, and it may be dWided Into two 
peni^B of unequal length^-a short period of exeesslve mm 
and a long period of deficient precipitation The maxlmdin 
of the first period was in 1893. The second period h« 
three strongly marked minima In 1B96, 1899, a^ 
of 1899 being the absolute minimum The following tible 
glvsa, for oonvertlenea referenco, data of the tam^n anihial 
and seasonal variations of rainfgll of the TndJnn land otfA 
I for each year of the period — i*' ' ^ 
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(a) The following gives the chief features of the rainfall 
of the first period. 1892-4 — 

(a) The excess was almost as marked in the dry as In 
the wet season Ihis is strongly shown in the year 1893 
of maxi mum excess 

(b) The excess was on the whole more strongly exhibited 
in the held of the Bombay than of the Bengal current 

(c) The rainfall of the dry season was as markedly in 
excess In Persia, Baluchistan, Afghanistan, and the 
Himalayan area as in Northern India 

(d) The maximum height of the Nile floods (in September) 
was above the average They were abnormally high in 
189a and J894 

(e) The rains were favourable over Australia and South 
Africa during this period, according to the reports received 
m India 

(f) Hence, as a general inference, the rainfall was in 
general excess in each year of the period over the Indo- 
Oceonic region, and not only in the south-west but also in 
the north-east monsoon in Southern Asia 

(3) The chief features of the rainfall of the second period, 
1895—1902, in the Indo-oteanic region were as follows — 

(a) The rainfall was as deficient relatively to the normal 
In the cold weather as in the rains Or wet season 

(b) The cold- weather or winter precipitation was almost 
contitiuouily in marked defect in Asiatic Turkey, Persia, 
Afghanistan, Baluchistan, the Himalayan area, and South 
Tibet The opposite variation obtained in Central Asia, 
as IS shown by available data for Tashkend, Samarcand, 
Irkutsk, and other stations, 

(c) The storms of the cold weather were fewer in number 
and feebler m character In each year of the period than on 

average of the preceding sixteen years 1876-91 
(a) The south-west monsoon rainfall was most largely 
*0 defect In the interior districts served by the Bombay 
Current 

(s) There was a marked tendency in each year for laih 
comihenoament and early withdrawal of the moniooii 
currents, and for deficient rainfall throughout the whole 
season over the mater part of India. These features were 
PJ™«wncedln the yeara 1896, 1899 and 1901 
v) Th* ipoet remarkable feature of the period was that 
to the south of the eiquator, including South and 
SfecteA^^*** and AusCralloi^ was similarly 

jJL" i"***?^**® '* 9 ® art** 1B99 were years of severe 

by famine over very large areas The 
in which the cnips falM more or less co|hplbtely was 
“ojtf as^doo aimara mUei la extent la ifipfi and 500.000 
ttillaa Ja 1899* Jn the >89^1000 famine upwards of 
famJiie relief for several moothe. 
Tm Ihpe eattfo dtw tt failure of water and fodder was 
W fPW* nombarloc nmf mlUloQi. In aoma dletricU 
^ 90 fiq 9j pdr oMt. jH 4 ie died off from^slpw 
* 0 , 18^^17^ VOL* 70} 


starvation and want of water In New South Wales and 
Queensland almost continuous drought prevailed from 1896 
to 190a. It Is estimated that more than fifty mlHlona 
of sheep, value 13,500,000! , were lost jn New South Walai 
during these seven years of drought 

Mr Hutchins, Conservator of Forests, Cape Town, states 
that drought prevailed more ur less persistently over the 
Karoo region in South Africa from 1896 ro 1903, and that 
cattle and sheep perished by millions He also states that 
the drought extended to British Central Africa from 1898 
to 1903. 

The previous statements evidence the continuity, ex- 
tension, and intensity of the drought 

The Nile floods followed very closely the variations of 
the rainfall in Western India The floods of the years 1899 
and 1901 were both amongst the lowest on record This 
shows that the rainfall in the Abyssinian region was more 
or less generally 111 derci,t during the period and most 
largpiv in the vears iHpq and 1901, when the rainfall of the 
Bombay current was Very defiiient 

Hentr, as a general inference, the period 189^-1902 was 
iharactensed by more or less persistent deficiency of rain- 
fall over practically the whole Indo-oceanic area (includ- 
ing Ab}SBiniB) Ihe economic resiiUs in the dry interior 
districts of India, South Africa, and Australia were Che 
same — large loss of cattle and great loss of capital. The 
drought in Southern Asia was as marked in the north-east 
ns in the south-west monsoon, and hence the variation was 
not seasonal but general 

Ihe variations of temperature, humidity, and cloud in 
India during the whole period were large and in direct 
accordance with the rainfall Jn other words, during the 
period ]Sga-94 the air was damper with lower temperature 
than usual, and cloud above the normal On the other 
hand, from 1895 to 1902 temperature was steadily in excess, 
iloud less than usual, and humidity below the normal 
The most remarkable variation was that of the solar 
radiation as indicated by observations of the solar radiation 
thermometer (black bulb in vacuo) 

The most interesting feature of the meteoroloip^ of the 
period z892-!9oa is that the variations of the solar insolation 
are the inverse of those which might have been expected 
from the cloud and humidity data In other word 4, solar 
radiation was m excess in the period of Increased humidity 
and cloud, and In defect during the greater part of the 
period of drought, decreased humidity, and cloud The 
senes of eight curves exhibited, out of a larger number 
prepared from the data of a number of stations in India at 
which these observations are carefully recorded, show the 
most important facts, and indicate that there was a con- 
tinuous decrease of insolation on the average of all stations 
from 1891 to 190a The curves for Aden, Calcutta, and 
Leh, It will be seen, agree in their most Important features. 
The observations are quite concordant and probably repre- 
sent a most important feature of the period They indicate 
either a continuous and considerable decrease of emission 
of solar energy during the period, or unusually large absorp- 
tion in the upper atmosphere In order to decide this 
question comparison is necessary with similar data for other 
large areas as, for example, Kurope and North America. 

It IS, however, clear that in India the insolation data of^ 
this unique period are of exceptiopjl interest and value 
The preceding statements have ahown that variations of 
rainfall for prolonf^ periods similar in character have 
occurred, and may lienee occur again, oyer the very large 
area including the Southern Asian peninsulas. East and 
South Africa, Australia, and, perhaps, the Indian Ocean. 
The abnorm^ actions or conditions giving rise to these 
large and prolonged variations must henoa be persistent for 
long periods, and be effective over the whole of that 
extensive area, and hence cannot be Inferred with certainty 
from the examination of the data oi one small portion of 
the area affected — e g , India. The variations undoubtedly 
accompany variations in the complete atmospheric elrcula* 
tion ever tbs Indo-oceanic area, and the effective forces or 
ai,|;^ns most be such as to influence the whole movement 
Icf a similBr manner In the two ihonsoons or seasons of 
inverse conditions in Southern Asia. This bifercqce 
furhlshei a very strong reason for the conclusion that the 
meteqpology of the whole area elmllarly affected from 1^2 
to 1902 should be studied as a whole, and not in fragmentary 
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detail bjr various weather bureaus, and as at present with* 
out any co-ordination of the results of these bureaus 

The discussion has also Indicated that the south-west 
monsoon current is a periodic or intermittent extension of 
the permanent circulation of the south-east trades to the 
peninsulas of Southern Asia, and also that variations in the 
strength, volume, and direction of movement of the latter 
affect the extension, volume, aqueous vapour contents, and 
precipitation of the south-west monsoon currents in Burma. 
India, and Abyssinia This fact further emphasises the 
necessity for the co-ordination and systematisation of the 
Work of observation in the Indo-oceanlc meteorological 
province and the continuous and systematic examination 
and discussion of observations for the whole of that area 

It IB, of course, jH> 98 ible that it may be necessary to extend 
this work to a larger area than the Indo-oceanic region 
For Sir Norman Lockyer and Dr l^ckyer have shown that 
similar pressure variations to those of Bombay occur over 
a large portion of the Eastern Hemisphere, and variations 
of opposite sign (similar to those of Cordova) over a con- 
siderable part of the Western Hemisphere 

Ihe Indian Meteorological Department, with the sanction 
01 the Government of India, is now arranging to collect 
and tabulate data lor the whole area between the Central 
Asian winter anticyclone and the permanent South Indian 
Ocean anticyclone, and to utilise the Information for the 
investigation of the causes of the large and general 
variations of rainfall in Burma and India from year to 
year Thu extension of its labour is recognised as necessary 
for the improvement of the seasonal forecasts, an important 
feature of the work of the Department the value and Im- 
portance of which are fully recognised by the Government 
of India 

Possibly the practice of the Indian Meteorological Depart- 
ment in the preparation and issue of long-period or seasonal 
forecasts is considered to be not only unscientific, but not 
justified by comparison with facts Prof Cleveland Abbe, 
in his paper on The Physical Basis of Long-range Weather 
Forecasts,” expresses his opinion that ” we are warranted 
in saying that during the thirteen years (188B-1900) the 
only real failure has been that of the prediction of the 
monsoon season of 1899, the year of phenomenally great 
drought in that country.” This opinion is probably more 
favourable than 1 should myself give, but it 11 the opinion 
of an independent meteorologist eminently qualified to give 
a Judgment in the matter 

My own opinion with respect to weather forecasts is that 
there appears to be too strong a desire for absolute accuracy, 
possibly due to public and newspaper criticism Certainty 
IS not possible In weather forecasts based on Imperfect in- 
formation, and in which the introduction of a single un- 
known factor in regions beyond observation — t g , the upper 
or middle atmosphere — may completely alter the course of 
events Percentages of success are an inadequate measure 
of the utility of forecasts To be of real value as esbmates 
of utility they should be calculated rather on the inform- 
ation required, and which might be reasonably expected, 
than on that actually given 

It appears to me that the striving after perfection In 
ihor^-perlod forecasts to the exclusion of other claims Is 
Impeding the extension and progress of meteorology in 
other useful directions ft is absolutely essential that 
officials preparing or utilising forecasts should recognise 
that every forecast Is based on Imperfect information and 
experience, and hence that all important forecasts should ba 
expressed as probabilities, and, whenever desirable, ati 
estimate of the value of each probability be given ■ 

The Government of India desires to have these seasonal 
forecasts, and has o^ered its Meteorological Departmant 
to furnish them The Government encourages the work, 
provides the additional means required by the Department 
For its proper performance, and issues the forecasts only 
to those who will use them as probabilities for practical 
guidance 

The Importance of the work of seasonal forecasting In 
India may be Judged from the following remarks 1— 

India Is almost exduslveJy an agricuTcural country, with 
a population of nearly 300 millione. The material proeperlty 
wlliole people Is determlnid by the amount 
ami distribution el, the periodic rafais, The varfatiMs in 
the amount and period of the rains are occasion^Ay So 
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great as to produce the most disastrous results in ttahJifgple 
crops over large areaS. In 1899, for example, tbs etops 
(ailed more or less completely over an area aaveral timw 
the extent of England 

Theie Is probably no country where the moteordlogifial 
problems, of which these rainfall variations Iqrm one 
feature, are of greater interest or more practical Importance. 
The daily weather and rainfall reports are studleia during 
the greater part of the year with the closest attention by 
the officials, from the Viceroy downwards. 

The Government is hence keenly Interested !n meteor* 
ological observation and investigation, and is most aulous 
to improve Its meteorological service and utilise It for 
practical purposes, of which seasonal forecasting is one of 
the most important To give two Examples. A reassurkig 
forecast at a critical period, followed by its realisation, 
might be of the greatest value to the agricultural emulation 
of a large province, as well as to the local and Imperial 
Governments Again, a statement or forecast the prob- 
ability of which was, say, at least 10 to 1 that the rains 
would fail more or less completely during a season over 
a large area might enable the Government Co carry out 
early prudential measures for relief in the most economical 
and effective manner with the means at Its disposal The 
preparation and issue of seasonal forecasts will hence, 1 am 
confident, be m Che future, as in the past, one of the most 
important duties of the Indian Meteorological Department 

There are several points m connection with weather fore- 
casting in India which it is desirable should be borne in 
mind The first is that weather in India is distinguished 
rather by the massiveness, intensity, and persistence of 
abnormal features than by the frequency and rapid succesaion 
of important weather changes It is chiefly on this account 
that dailv weather forecasts, even if they could be com- 
municated with Che necessary rapidity, are of no value to 
the Indian agricultural population, Also, the empirical 
knowledge of the significance of the important variations 
as factors determining or indicating future weather accumu- 
lates much more slowly than in Europe, and It is hence 
doubly important that in India the empirical knowledge 
derived from very limited experience should be, so far as 
possible, regulated and controlled by theory and scientific 
knowledge It should also be remembered that there are 
large difierenres between the meteorology of tropical and 
temperate regions, and also between the relation of crops 
to weather in India and England The instincts, habits, 
beliefs, education of the body of the people in England and 
India also differ very widely Hence the possibilities of the 
practical applications of meteorological science in India 
cannot be judged from the European standard, and may 
fiom that standpoint be unique 

Ihe possibilities of usefulness of the work of seasonal 
or long-period forecasting In India are almost unlimited. 
To be acceptable and useful to the agricultural population 
of areas liable to drought they should be fairly accurate 
with respect to the dates of commencement and termination 
of the periodic rains, their general character, and the prob- 
able occurrence of prolong^ breaks likely to be Injurious 
to the chief food crops, [f the forecasts were found to ba 
fairly trustworthy in these respects, It Is quite certain that 
the agricultural ^pulation would value them and use them, 
Indications of a growing belief in the utility and value of 
this feature of the work of the Department by the people In 
different parts of India are not wanting. 

The Government of India has sanctioned large changes 
in its Meteorological Department In order to enable it Co 
carry out the extensions of work that recent experience 
has shown to be desirable The Department is kept fir 
touch with scientific opinion and judgment at hesne thradgh 
the Observatories Committee of the Roval Society. Tm 
relations to other scientific departments in India are maiiif 
tained by a special committee termed the Board of Scientific 
Advice. The scientific staff has been largely IncreaM- 
The solar physics observatory at Kodaikandl and (he 
magnetic obeervatory at Bombay have been placed nnda^ 
the Meteorological DMartment with a view to the oofinpleltp 
co-ordination of the departnieiits of edentific laoe^knlJtpA 
for which they are maintained. OliaArvaUoilal diUta form 
whole Indb-ooeanlc aran dTe now bqlng, coUeemd find 
latad #ith a view to Ch* early pul^mtioii fipfi 

f monthlv weather reportp and chfifi* V that) arfit* , ~ ^ . 
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lijhv pbjcicta of tkU last « 4 tenfllon hava afready bean in- 
. ft wUl afford the Indian metaoDologists the data 
ndeebsary for the loreaclgdtloa of the extenafon and inteneity 
of the more important variatlone In the meteorology of the 
whole mglojii to correlate the abnormal feature! In the 
atniOsjESherlt circulation over the area, and more especially 
m ascertain the causes of the occasional failure of the mon- 
Booh rafne In India. Finally, it will, It is hoped, enable the 
Depdrcment to collect the information and acquire the 
adoitlonal eiperience necessary in order to render the 
eeasonal forecasts more trustworthy and satisfactory than 
they have been during the past six or seven years 

The area to be dealt with (viz., the Indo-oceanic area) 
Is partially covered by a number of independent meteor- 
ological sysiems, including those of Egypt, East, Central 
and South Africa, Ceylon, Mauritius, the Straits Settle- 
ments. and Australia. Large areas, as, for example, 
Arabia, Parsla, Afghanistan, Tibet, and the greater 
number of tfae Islands of the Indian Ocean, are now almost 
completely unrepresented 

The departments controlling thpse systems work indepen- 
dently of each other. chleAy for local objects, and are in 
no way officially correlated or affiliated Their methods of 
observation and of discussion and publication of meteor- 
ological data differ largely It is hence difficult, if not 
almost impossible, to make satisfactory comparisons of the 
data, and trace out for the work of current meteorology 
the extension or field of similar variations, their relations 
Co each other, and Cheir probable influence on the future 
weather 

The work which should be carried out In order that the 
Investigation of the meteorology of the Indo-oceanic area 
might he effective and as complete as possible Includes the 
followi^ — 

(i) The extension of Che field of observation by the 
eitaollshment of observatories in unrepresented areas, and 
the systematic collection of marine meteorological data for 
the oceanic area. 

(s) The collection and tabulation of the data necessary 
to give an adequate view of Che larger abnormal features 
of the meteorology of the whole area 

M The direction by some authoritative body of the regis- 
tration, collection, and tabulation of observations by similar 
methods in order to furnish strictly comparable data for 
discussion 

(4) The preparation of summaries of data required as 
prillmlnary to the work of discussion, and for the inform- 
ation of the officers controlling the work of observation in 
the contributory areas The earliest publication of the data 
should be regained as essential for the use of officers issuing 
Seasonal forecasts 

(5) The scientific discussion of all the larger abnormal 
features In any considerable part of the area and their corre- 
lation to corresponding or compensatory variations In Cha 
remainder of Che area by a central oITtce furnished with an 
adequarn ^1 ■;! 

(6) Possibly, sufficient authority on Che part of the central 
office to Initiate special observations required for the 
eluadatlon of special features for which there are no 
arrangements In the general work^of the various syatems 

The Indian Meteorological Department is making pre- 
parations to carry out a portion of this work , and will 
uiutoubtedlv do the best It can single-handed with its limited 
meam. It cannot do the work fully and as It ought to be 
done. It can do nothing which requires authoritative 
^trol over the remaining meteorological systems In Che 
•ixd0-<oceaiiic Md It is tweeting information from those 
are wlU^ig to supply It, and will utilise It for its 

!« 5 cr the work can only be carried out fully by 
no tiMpMilon of the various ^stems subject to limited 
MRMI by' 4 central office with acknowledged imperial or 
ffOf|OrU>tet^rIty behind It. Ilia moat Important part of 
ole vqri^ ftam |he afandpolni pf the science of meteorology 
^ and diecuselon of the whole body of 

oMrtbllailie. t%e' eoastl^on.' poeltioni endT authority of 
po'id^tHiL office Is hence of the giaatnet teporiaoce^ It 
that nOfre' of the meceorotegjkal ^sterns 
a cantat office. If the 
qdd mMaiietfy ft can 




Government assuming the general direction and control 
At the present time a section of the English Meteorological 
Office Is devoted to Che study of oceanic meteorology for 
the ui formation of mariners Another section should be 
created for the study of imperial meteorology for tha benefit 
of Us dependencies and colonies. 1 have reason ^lo believe 
that the Government of India would contribute Its share 
Cowards the cost of this extension of work 
In the preceding remarks are given the chief reasons for 
an important extension of work now in progren in tha 
Indian Meteorological Department, an extension which can 
only be earned out imperfectly by Chat Department, but 
which could be performed with most valuable scientific 
results by the co-ordination of the labours of the weather 
bureaus concerned, with a central Institution or Investi- 
gating office In England under Government control 
Perhaps I may be permitted, from my Indian experience, 
to add some general remarks bearing on the methods and 
progress of meteorological Inquiry 

In India the collection and publication of accurate current 
data relating to rainfall and temperature Is required For the 
information of Government in its various Departments 
The collection and examination of pressure and wind data 
by a central office with a view to the issue of storm and 
flood warnings Is equally necessarv This work may, 
perhaps, be described as pertaining to descriptive or economic 
meteorology 

Economic meteorology so long as it deals only with 
actual facts of observation, Is not a science Forecasts 
belong to the same department or branch of meteorology 
They may be based on scientific theory and be obtained by 
scientific methods or the utilisation of empirical knowledge 
The latter method is d nbably sufficient for by far the greater 
part of short-period fo\ ast work, but the final development 
of that work and the preparation of long-period Forecasts 
require the application of exact scientific methods and 
knowledge And it is, perhaps, not too much to say that 
the extension of the range or period of forecasts is a measure 
of the progress of meteorology as a science India, by the 
Bimpllcity and massiveness of its meteorological changes 
(and perhaps Australia and Africa), appears to be best 
suited for the earliest experiments in this work 
India Is. however, poor, not only in material wealth and 
capital as compared with England, but also In the appliances 
and means of scientific investigation, and hcACe looks to 
England for assistance and guidance in scientific matters 
Unfortunately, England lags behind, not only the United 
States and Germany, but even behind India, in the important 
field of scientific meteorological inquiry It will suffice to 
give a single illustration of the anomalous and inferior 
position which England takes in such matters 

All meteorologists and scientific men generally are agreed 
that the exploration of the middle and upper atmosphere 
by any available means — e g , kites, balloons, Ac — is of the 
utmost Importance at the present stage of meteorolojricol 
inquiry The United States, France, and Gerinany nava 
taken up the work vigorously The English Meteorological 
Office is unable, for want of funds, td share br take any 
part m the work The force of scientific and public opinion 
IB apparently powerless to move the English Govertirtient 
to grant an extra five hundred pounds annually for this 
work The English Government, on the ocher hand, aomo 
time ago suggested that the Inditgi Meteorological Depart- 
ment should ^Ist The Government of India, recognising 
the Importance of the work, has provided the funds and 
sanctioned the arrangements necessary m order that Its 
Meteorological Department may mpreh with the most pro- 
gressive nations in this investigation 

India has no body of voluntary observers or independent 
scientific workers and investigators Whatever Is required 
to be done to extend practicm and theoretical meteorology 
can Only be effected by the Government Department to which 
that wofle is assigned, with the sanction and at the coat of 
the^ Government — which naturally considers chiefly Its 
practieaf wants In relation to Its limited resources it Ip, 
frm one point of view, a paliilul If not quite an unekpict^ 
adperiemee to nie, on my retirernem^ to find chat the Goverp- 
mptit of India is^ so Its attitude towards meteoroldglqal 
ittqu^. odvincadf nuire liberal and fer-sightad thitn 
the Ipgfisti Govertiment. Md that England his not yet 
takenl^wp seriotlfty the work of scientific metaorologleal 
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InvestlfraHon Tfaer« are undoubtedly too uuuiy observatibiMi 
and too (Htle aerlouB diBcuMton 0/ obiepratiMi. The tfme 
hair-alTlved when investifation ahould go hand In hand With 
accurate observation, ai^d ahould direct and luggest the work 
of observation, and olsb that the sciences directly related 
to meteorology ^ould be considered concurrently with it 
There are undoubtedly’ definite relatione between certain 
classes of solar phenomena and phenoniena of terrestrial 
magnetJpni The pfobabjlity of definite relations between 
solar and terrestrial meteorological phenomena is also 
generally admitted 

Data for the determination of these relations are being 
rapidly accumulated, and numerous problems connected 
therewith are waiting and ripe for investigation They are 
too large and complex to be undertaken by present English 
methods, and can only be attacked by a body of trained 
investigators under arrangements securing the continuity of 
method and thought requisite for the prolonged systematic 
inqulr7 gradually leading up to their complete solution 

It Would hence be desirable to enlarge the scope of the 
central institution I have suggested, so as to include in its 
field of labour the investigation of the relation between solar 
and terrestrial meteorology and magnetism, so far as they 
can be solved by the comparison of the observations of the 
British Empire 

The central institution would thus have large and definite 
fields of work and most interesting problems for investi- 
gation It would hence contribute towards the formation 
of a body of scientific meteorological investigators adequate 
to the importance and wants of the empire, and be of the 
highest educational as well as scientific value 

My predecessor m this position, Dr Shaw, the head of 
the English Meteorological Office, made some remarks in 
hiB Address last year which deserve repetition In connection 
with this idea* He said ‘ " Thi British Empire stands to 
gain more by scientific knowledge, and to lose more by 
unscientific knowledge, of the matter than any other country 
It should from Its position be the most important agency 
for promoting the advance of meteorological science, in the 
first place because It possesses such admirable varying fields 
of observation, and in the second place because with due 
encouragement British Intellect may achieve as fruitful 
results in this as in other fields of investigation 

The estabiishment of Che central Institution as suggested 
above would provide a remedy for the defects pointed out 
by Dr. Shaw The reorganisation of the English Meteor- 
ological Office is, I believe, under consideration Is it tdo 
much to hofie thqt a strong expression of opinion nji the part 
of the British Association, and the Influence of the learned 
University at which its present meeting is held, would 
induce the English Government to spend an additional 5000I 
or ro.ooo/ annually for the promotion of meteorological in- 
vestigation and the establishment of a central imperial 
institutfon in London in connection with its Meteorological 
Office? ^ 


SECTION D 


Opemino Address bV William Bateson, M A , F.R S., 
President of the Section 

In choosing a subject for this address I have availed myself 
of the kindly usage which permits a sectional president to 
divert the attention of his hearers into those lines of inquiry 
which he himself is accustomed to pursue Nevertheless, 
m taking the facts of breeding for my theme, 1 aril sensible 
that this privltege Is subjected to a certain strain 
Heredlty-^nd variation too^^re matters of which no 
naturalist likes to admit himself entirely careless Every* 
one knows that, somewhere hidden th^ phenomena 

denoted by these terms, there must be principleA which, in 
ways untrBe||d. are Ordering the destinies of living things; 
EoMflitienl^Mparttllty have thus, os I am tOld, a tmiversd 
fascination. AIT 'filing to offer an outward deferedto 
to these atudlest Two limits of that homage, howeyer, ore 
Boon reached, god, tnough all profess interest, few ore im-' 
pelM to make Wkn ^e mbderste diento) eforc meded # 
apprbheiid;edwt hhs been almody dbnb. ft U 
that hctodftv is on hnttorcant mystery, oiuf vofiation uether" 
mystery The qelvreilit, the breeder, the hOitic^teFts^ thq 
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sociologist, men of ^isnee and man qf firdetfto Mlflar, 
daily occasion to* moke end to ut oq essuiftpttontf to 
hsTMity and variation, but many sdem well toAient thal 
such phenomena should remain for ever mystorloue. 

The position of these studies is unique At Once faphlflib- 
able and neglected, nominally the central common n^fid 
of botany and zoology, of morphology and phymloj|0, 
belonging Specially to neither, this area is thinly tensnd^ 
Now, since few have leisure for topics With Which thiy 
cannot suppose themselves concerned, 1 am aware Ihgt, 
when I dsk you in your famiilar habitations to listed to 
tales of a no man’s land, 1 must forego many of those 
ports by which a speaker may maintain his hold on toe 
intaliectuai sympathy of an audience 

Those whose pursuits have led them far from th ir com- 
panions cannot be exempt from that differentiation whldl Is 
the fate of isolated groups The stock of common know- 
ledge and common ideas grOws smaller until the difficulty 
of inter-communiCation becomes extreme Not only has our 
point of view changed, but our materials are unramlllar> 
our methods of Inquiry new, and even the results attained 
accord little with the common expectations of the day In 
the progress of Sciences we are tised to be led from the 
known to the unknown, from the half-perceived to the 
proven, the expectation of one year becoming the certainty 
of the next It will aid appreciation Of the change coming 
over evolutionary science if It be realised that the new know- 
ledge of heredity and variation rather replaces than extends 
lurrent ideas on those subjects. 

Convention requires chat a president should declare all 
well m his science, but 1 cannot think it a symptom in- 
dicative of much health in our body that the task of assimil- 
ating the new knowledge has proved so difficult. An 
eminent foreign professor lately told mo that he believed 
there were not half a dozen in nis countiry conversant with 
what may be called Mendelism, though he added hopefully,. 
" 1 find these things interest my students more than my 
colleagues *’ A professed biologist cannot afford to ignore 
a new Iife-history, the Okapi, or (he other last new vwsioit 
of the old story , but phenomeqa which ppt new interpret- 
ations on the whole, facts witnessed contlnuaHy by all Who 
are working in these fields, he may conveniently disregard 
as matters of opinion Had a discovery comparable 1 a 
magnitude with that of Mendel been announced in physics 
or in chemistry, it would at once have been repeated and 
extended in every great scientific school throughout the 
world. We could come to a British Association audience to 
discuss the detsils of our subject — the polymorphism of 
extracted tyms, the physiological meaning of segregation! 
Its applicability Co the case of sex, the nature of non-sagreg- 
able characters, and like problems with which we are now 
dealing — sure of finding sound and helpful critjcisrti ; iw 
would it be necessary on each occasion to begin with a 
popular presentation of the rudiments This state of things 
in a progressive science has arisen, n I think, from a loss 
of touch with Che main line of inquiry. The successes Of 
descriptive zoology are so palpable And so attractive, that, 
not unnaturally, tfkese which are the means of progress haVe 
been mistaken for the end But now that the surv«y gf 
terrestrial types by existing methods is happily uproachlng 
cpmpletionf we may hope that our saence will retufn to 
its proper task, the detection of the fundamental natUto M 
living things J say rstom, because, m spite of that pgl^ 
fectlng of the Instruments of research characteristic of joyr 
time, and on extension of the area of scrutiny, the ijMrc 
generation was nearer the mem quest Ng ona can S^ii^ 
the history of biology without perceiving that m tow 
essential respects the spirit of the naturalists of fifty yOMS 
ago was truer In aim, and that their methiKfsvof iwlfm 
were more direct and more fertile— so far^ at leswt. as the 
problem qi evolution is concerned— than those which kjlto 
replaced toem. 

If we study Ae researches begun by K^reuter aqd 
tlnued with great vigbur until the middle df lh« 
we catotot feu to see that had the toPtfitototo tto aimf ^ 
toectotors undertook beqn concMined Oh the eokia Ham-ym 
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Ud KMfpMlne wfficJMt eiMrilbcQ of these 
in^m t 0 nooBJiiitf ^bsurdlliy In ftatemenf nttd deduction, 
resdf to iirovfae that .healHiy atmosphere of Inatructed 
cr^^idnn hiQ$t friendly to the ^owth of truth 
Eia^Hpre 1 have noted the paradox that the appearance 
of the stork of Darwin, which crowns the ^reat period in 
the flfudy of the phenomena of speclee, was the Big'nal for 
a g^Bderal halt The ** Origin of Species," the treatise 
whu^ for the first time brought the problem of species fairly 
within the ran^ of human intelligence, so influenced the 
course of scientific thought that the study of this particular 
pfaentHnenon — specific differen<'e — almost entirely ceased 
That thie was largely due to the simultaneous opening up 
of lines of research In many other directions may be granted , 
but in greater measure, I believe, it is to be ascribed to the 
substitution of a conception of species which, with all the 
elements of truth it contains, is yet barren and unnatural 
It is not wonderful that those who held that specific differ- 
ence must be a phenomenon of slowest accumulation, 
proceeding by steps needing generations for their perception, 
should turn their attention to subjects deemed more amenable 
to human enterprise. 

The indiscriminate confounding of all divergences from 
type into one heterogeneous heap under the name “ Varj- 
Btlon " effectually concealed those features of order which 
the phenomena severally present, creating an enduring 
obstacle to the progress of evolutionary science Specific 
normality and distihctness being regarded as an accidental 
product of exigency, It was thought safe to treat departures 
from such normality as comparable differences ‘ all were 
“ variations ” alike Let us illustrate the consequences 
Princess of Wales Is a large modern violet, single, with 
stalks a foot long or more Mane Louise is another, with 
large double flowers, pale colour, short stalks, peculiar 
scent, leaf, Ac We call these "varieties, " and we speak 
of the various fixed differences between these two, and 
between them ^nd wild odoraia, as due to variation , and, 
again, the transient differences between the same odoraia 
In poor, dry soil, or in a rich hedge-bank, we cal] variation, 
using but the one term for differences, quantitative or quali- 
tative, permanent or transitory, in sire, number of parts, 
chemistry, and fhe rest We might as well use one term 
to denote the differences between a bar of silver, a stick of 
lunar caustic, a shilling, or a teaspoon No wonder that 
the imorant tell us they can find no order in variation 
This prodigious confusion, which has spread obscurity 
over every part of these inquiries, is traceable to the original 
misconception of the nature of specific difference, as a thing 
imposed and not inherent From this, at least, the earlier 
expcH mentors were free , and the undertakings of Gartner 
and his contemporaries were informed by the true conception 
f tn the properties and behaviour of species were themselves 
smlflC. Free from the later fancy that but for selection 
the forme of artimals and plants would be continuous and 
indeterminate, they recognised the definiteness of species and 
variety, and boldly set themfielves to work out case by lasc 
the manifestations and cona^uences of that definitenasa 
Over this work of minute and largely experimental 
analysla, rapidly growing, the new doctrine chat organisms 
■re mere conglomerates of adaptative devices descended like 
B. numbing apell. By an easy confusion of thought, faith 
in the phyaiologioal definiteness of species and varie^cy passed 
Under the common ban which had at last exorcised the demon 
EmmuiiMky Henceforth no naturalist must hold coiti- 
■numon tii||i either, on pain of condeirmation as an apostate, 
A, danger |0 the dynasty of Selection From this oppression 
at least, are scarcely. beginning to emerge 
Benthonif *^^^ora," teaching very positivdy that the 
primroi^, the cowsHp, and the qxllp are impermanent 
varfellia ol «aa species^ M In the baljid of evei^ beginner, 
wfiHe ifad Hsitfsh Museum Reading Room finds It un- 
weisary to procure Gflrthar^s " BasiarddfMeugung " 

And so tb|e mss ef ■peciffc feamlng <1108 passed out of 
of^tbe qbtleclor, die Jiorticttlturlst, 
toqdhr, has been tt^ted v^th nhglett, and 
oonteifi^- Thee wide field whence 
rful ttdre of fnets hoe been eom fdtty 
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krb offered the abstracti Our phUoaopfaers debate with great 
fluency whether between imaginary races elerJIlty could 
grow up by an imaginary SeleptTon ; whether Selection worl^ 
ing V upon hypothetical materials cOuld produce sexuhl 
differentiation; how under a system of Natural Selection 
bodily symmetry may have been Impressed on formless JjgOtO- 
plasm — that monstrous figment of the mind, fit starting- 
point for such discussions But by a physiological irony 
enthusiasm for these topics is sometimes fully correlated 
with indifference even to the classical Illustrations , and for 
many whose minds are attracted by the abstract problem of 
inter.r.icla 1 sterility there are few who can name for certain 
ten coses in which it has been already observed 

And yet in the natural world, in the collecting-box, the 
seed-bed, the poultry-yard, the places where variation, 
heredity, selection may be seen in operation and their 
properties tested, answers to these questions meet us at 
e%ery turn — ^fragmentary answers, it Is true, but each direct 
to the pome For if anyone will stoop to examine Nature 
in those humble places, \iil 1 do a few days’ weeding, prick 
out siOitie rows of cabbages, fped up a few score of any 
variable larva, he will not wait long before he learns the 
truth about variation If he go further and breed two or 
three generations of almost any controllable form, he will 
obtain immediately facts as to the course of heredity which 
obviate the need for much laborious imagining If strictly 
trained, with faith m the oniiiipotcnre of selection, he will 
not proceed far before he encounters disquieting facia 
Upon whatever character the attention be fixed, whether 
size, number, form of the whole or of the parts, proportion , 
distribution of differentiation, sexual choruiters, fertility, 
precocitv or lateness, colour, susceptibility to cold or to 
disease — in short, all the kinds of characters which we think 
of as best exemplifying specific difference — we are certain 
to find illustrations of the occurrence of departures from 
normality, presenting exactly the same definiteness elsewhere 
characteristic of normality itbeU Again and again the 
circumstances of their occurrence render it impossible to 
suppose that these striking differences are the product of 
continued selection, or, indeed, that they represent the results 
of a gradual transformation of any kind Whenever by any 
collocanon of favouring circumstances such definite novelties 
possess a superior viability, supplanting their " normal ” 
relatives, it is obvioue that new types will be created 

The earliest statement of this simple inference is, I believe, 
that of Marchant,^ who In lyiq, commenting on certain 
plants of Mercu nails with I acini a ted and hair-like leaves, 
which for a time established themselves in his garden, 
suggested that species may arise in like manner Though 
the same conclusion has appeared inevitable to many, In- 
cluding authorities of very diverse experience, such as 
Huxley, Virchow, F Oalton, it has been strenuously resisted 
by the bulk of scientific opinion, especially in England. 
Lately, however, the belief in Mutation, as De Vries has 
taught us to call it, has made notable progress/ owing to 
the pubflcation of his ^plendid collection of observations and 
experiments, which must surely carry conviction of the 
reality and abundance of Mutation to the minds of all whose 
judgments can be affected by evidence. 

That the dread test of Natural j^plection must be passed 
bv every aspirant to existence, however brief, Is a truism 
which needs no special proof Those who find satisfaction 
in demonstrations uf the obvious fpay amply indulge them- 
selves by storting various sorts of Some annual, say French 
P^PP 7 i b garden, lettjng them run to seed, and noticing 
in a few years how many of the finer sorts are represented , 
or by sowing an equal number of seeds taken from several 
varieties of carnation, lettuce, or aMrldila, and seeing in 
what proportions the fine kinds survive In competition with 
the common 

Selection Is a true phenomenon , but its function is to 
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select^ not to create Many a white-^ged poppy may 1 
gef niinated and perished before Mr Wilks savM 
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individual wh(oh in n faw generntlooi gave riM to the' 
Shirleyi, Many p bleck be^iUarhi may have 

emerged beforoi loane eat^ yraare ago, In the urban con- 
cfldona of Mandieeter the black var. doubltdayarta found 
ita chance, loon practically lupersedlng the type in iti place 
of opigin, extending itself over England, and reappearing 
even In Belgium and Germany 

Darwin gave us sound teaching when he compared man’s 
selective operations with those of Nature Yet how many 
who are ready to eapound Nature ’i methods have been at 
the pains to see how man really proceed!? To the domesti- 
cated form our fashions are what environmental exigency 
is to the wild. For years the conventional Chinese primrose 
threw sporadic plants of the loose-growing sUllnta variety, 
promptly extirpated because repugnant to mid-Victorian 
primness But when taste, as we say, revived, the graceful 
Star Primula was saved by Messrs Sutton, and a stock 
raised which is now of the highest fashion I dare assert 
that few botanists meeting P aUUata in Nature would 
hesitate to declare it a good species. This and the Shirleys 
precisely Illustrate the procedure of the raiser of novelties 
His operations start from a definite beginning As in the 
case of P, rtsllaftfj he may notice a mutationaf form thrown 
off perfect from the etart, or, as in the Shirleys, what 
catfdies his attention may be the first indication of that flaw 
which if allowed to extend will split the type into a host 
of new varieties each with its own peculiarities and physio- 
logical constitution. 

Let anyone who doubts this try what be can do by aelec> 
tlon without such a definite beginning Let him try from 
a pure strain of black and white rats to raise a white one 
by breeding from the whitest, dr a black one by choosing 
the blackest Let him try to raise a dwarf (“ Cupid **) 
sweet pea from a tall race by choosing the shortest, or a 
crested fowl by choosing the birds with most feather on 
their heads, To formulate such suggestions Is to expose 
their foolishnesi, 

The creature la beheld to be very good after, not before 
Its creation Our domesticated races ars soinetiines re- 
presented as BO many incarnations of the breeder's prophetic 
fancy But except in recombinations of pre-existing 
characters — now a Comprehensible process— and ,in such 
intensifications and such finishing touches as involve 
variations which lanalogy makes probable, the part played 
by prophecy is small Variation leads; the breeder follows 
The breeder's method is to notice a desirable novelty, and 
to work up a stock of it, picking up other novelties In his 
course— 'for these genetic disturbances often spread — and we 
rest assured the method of Nature Is not very different. 

The popular belief that evolution, whether natural or 
artificial, is effected by mass-selection of impalpable differ- 
ences arises from many errors which are all phases of one 
—imperfect analysi#— chough the source of the error differs 
with the circumstances of its exponent When the scieotific 
advocate professes that he has scatisllcal proofs of the con- 
tinuity of variation, be Is usually availing himself of that 
comprehensive use of the term Varlallon to which I have 
referred Statistical indications of such continuity are 
commonly derived from the fetudy, not of nascent varieties, 
but of the fluctuations to which all normal populations are 
niMecC Truly varying material needs care In its collection, 
and If found is often sporadic or in some other way un- 
suitable for statistical treatment Sometimes it happens 
that Che two phenomena are studied together in Inextricable 
entanglement, and the resulting impression Is a Mur 

But when a practical man, describing his own experience, 
declares that the creation of hie new breed has been a very 
long affair, the man of science, feeling that he has found 
a favourable witneii puts forward this testimony as con- 
clusive But on cross-examination it appears that the 
immense period deposed to seldom goes back beyond the 
time of the witnesses grandfather, covering, sty, seventy 
years, more often ten, or eight, or even five years will ba‘ 
accompltphed most of the business Nexfc, 
-wfaich, if we take It at sevsiky years, la « 
Jnt of tlina compared with the epochs of which thp 
ilet dleceuree e a momentous tranafotmatlon bap 
effected, not tn^oe character but many. Good 
have bfUs added. It may be, of tonh, feftitl^» 
coh^^ e^d other physioJoglcai attrfbuteg, ia%r 
quBlUteli have been Eliminated, and aU Sok'ts of 
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dinhcts rogued ” out. On analysis these qMfactas ,xMi 
be proved to depend oo a dozen dlseoafiAuLtlea^ ^ lt» there- 
over, remembered thet within thie period, benldse dfodddrag 
hie mutational character and combining It ‘wllli' otto 
characters (or it may be groups of characters), the hsetor 
has been working up a stochi reproducing Ul quantHy ^at 
quality which first caught his attention, mus cenverCutgi If 
you will, a phenomenon of individuals into a pbenemeiion 
of a mass, to the future mystification of the coreleee. '' 

Operating among such phenomena the gross stadidoal 
method is a misleading Instrument; and, applied fd those 
intricate discriminations, the imposing Correlation Tsjble 
into which the biometrical Procrustes fils his arrays of 
unanalysed data is still no substitute for the common Sieve 
of a trained judgment. For nothing but minute analysis 
of the facts by an observer thoroughly conversant with the 
particular plant or animal, its habite and properties, checked 
by the test of cnidal experiment, can disentangle tlio truth. 

To prove the reality of Selection oi a factor in evolution 
is, as 1 have said, a work of supererogation With more 
profit may experiments be employed to defining the limfir 
of what Selection can accomplish For whenever we can 
advance no further by Selection, we strike that hard outline 
fixed by the natural properties of organisms We come 
upon these limits In various unexpected places, and to the 
naturalist ignorant of breading nothing can be more 
BurDTiaJng or Instructive 

whatever be the mode of origin of new typea, no 
theoretical evolutionist doubts that Selection will enable him 
to fix his character when obtained Let him put his faith 
into practice. Let him set about breeding canaries to win 
in the class for Clear Yellow Norwich at Ole Crystal Palace 
Show Being a selectionist, hii plan will be to pick up 
Winning vellow cocks and hens at showi and breed them 
together The results will be disappointing Not getting 
what he wants, ha may buy still better clear yellows and 
work them in, and so on until his funds are exhausted, but 
he will pretty certainly breed no winner, be he never so 
skilful For no selection of winning yellows will make 
them into a breed They must be formed afresh by varldui 
combinations of colours mipropr lately crossed and work^ 
up Though breeders differ as to the system of combin- 
ations to be followed, all would agree that selection of birds 
representing the winning type was a sure way to fall The 
same is true for nearly all canary colours except in Lizards, 
and, 1 believe, for some pigeon and poultry colours also 

Let this scientific fancier now go to Che Palace Poultry 
Show and buy Che winning Brown Leghorn cock and hen, 
breed from them, and send up the result of such a mating 
year after year His chance of a winner Is not quite, but 
almost, nil For in its wisdom the fancy has chosen one 
type for the cock and another for the hen They belong 
distinct strains The hen corresponding Co the winning 
cock IS too bright, and the cock corresponding to the winning 
hen is too dull for the judge’s taete The same is the odse 
in nearly every breed where Che sex-colours differ markedly 
Rarely winners of both sexes have come m one etraln — a 
phenomenon I cannot now dilcuss— but the contrary li the 
rule Does anyone suppose that this system of " douM* 
mating " would be followed, with all the cost and trouble 
ft involves, If Selection could compress Che two atrafais into 
one? Yet current theory makes demands on Sslecilon to 
which this is nothing. 

The tyro has confidence In the power of Selection to fix 
type, but he never stops to consider, what fixation freettaly 
means Yet a simple experiment will tell him. He mar 
to a great show and claim the best pair of Andahiataa lo^i 
for any number of guineas. When he bre^s from mm 
he finds, to his disgust, that only about holf chtk ehklBoaf, 
or slightly more, come blue at ril, the rest being bloGhs or 
splashed whites. Indignantly, perhaps, he will eomptalii |o 
Che vendor Ifaat he has been suppHod with no telecCed' bfwpilr 
but worthless mongrels In rsjily he may lenTn c^t btfftol 
a doubt his birds come from hues only la the dlreet wie 
foi* an Indefinite numbef of generatloaSi nud tot id 
blacks and splashed whlto M the inoBenahla pnMrtQr.of 
blue And^slaim. But oq^ let' hhn bi^ fito to 
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nevar iii4ke the blues breed i.trUQ , rtor can 
HbAm* some to pan unlew a blMe be found the germ-cells 
of wMoh erO bearers of the blue character — which oiaj or 
may^ iMfi^ be possifalei If the selectionist reflect on thia 
ejtp^aiica he will be led straight to the centre of our 
problem* There will fell, as U were, scales from his eyes, 
and Jn a flash he will see the true meaning of fixation of 
type^ vandbilitTr and mutation, vaporous mysteries no more 
Owing to the unhappy subdivisions of our studies, such 
pbef^mena as these— constant companions of the breeder — 
come seldom within the purview of modern science, which, 
forced for a moment to contemplate them, expresses astonish- 
ment and relapses Into indolent scepticism It is in the 
hope that a little may be done to draw research back into 
th^ forgotten paths that I avail mvself of this great oppor- 
tunity of Speaking to my colleagues with somewhat wider 
range of topic than is possible within the limits of a scientific 
paper. For 1 am convinced that the investigation of heredity 
by experimental methods offers the sole chance of progress 
with the fundamental problems of evolution 
In Saying this I mean no disrespect to that study of the 
physiology of reproduction by histological means, which, 
largely through the stimulus of Weismann's speculations, 
has of late mode such extraordinary advances It needs no 
penetration to see that, by an exact knowledge of the pro- 
cesses of maturation and fertilisation, a vigorous stock is 
bemg reared, upon which some day the experience of ihe 
breeder wilt be firmly grafted, to our mutual profit We, 
who are engaged in experimental breeding, arc watching 
with keenest interest the researches of Strasburger, Doverj, 
Wilson, Farmer, and their many fellow-workers and 


associates In this difficult field, sure that in the near future 
we shall be operating in common We know already that 
the experience of the breeder is in no way opposed to the 
facta of the histologist , but the point at which we shall 
unite will be found when it Is possible to trace in the 
maturing germ an indication of some character afterwards 
recognisable m the resulting organism Until then, in order 
to pursue directly the course of heredity and vanation, it 
Is evident that we must fall back on those tangible manifest- 
ations which are to be studied only bv field observation and 
experimental breeding 

The breedinfk-pen is to us what the test-tube is to the 
chemist — an instrument whereby we examine the nature of 
our organisms and determine empirically what for brevity 
I may call their genetic properties As unorganised sub- 
stances have their definite properties, so have the several 
speciel and varieties which form the materials of our ex- 
periments Every attempt to determine these definite 
properties contributes immediately to the solution of that 
problem of problems, the physical constitution of a living 
orgaplsm In those morphological studies which 1 suppose 
most of us have in our time pursued, we sought inspiration 
from the belief that in the examination of present normalities 
we were tracing the past, the phylogenetic order of our 
types, the h»tory — as we conceived— of Evolution In the 
work which I am now pressing upon your notice we may 
claim to be dealing not only with the present and the past, 
hut with the future also 


On such an occasion as this it Is impossibJe to present 
to you lit detail the experiments— some exceedingly complex 
— Talraady made In response to this newer inspiration I must 
^eak of results, hot of methods At a later meeting, more- 
over, tbere will be opportunities of exhibiting practically 
to thosb interested some of the more palpable Illustrations, 
It is alto Unposaible to-dav to make use of the symbolic 
demonstrations by wblch the lines of analysis must be re- 
PJtoehted* The time cannot be far distant when ordinary 
Meodelian forimita will be mere as in praesgnti to a 
hwoglcal audience. Nearly five years have passed since 
tUla extoaordlnary re-discoveof; was made known to the 
tofentitk world by the pracitically simultaneous papers of 
De Vries, Chrrene, and Tschertoaki not to speak of thlrtj- 
°vs ytoto of neglect endured before. Yet a phenomenon 
^topatolrfe Jsi significance with any that biotogsBal science 
W tova^p dA ftiflof (he Intsilleaual posseasiea of speclatlsts 


H MM t spifietlinto of ltfehdsl> hypdthetiB or theory, 
i^|j|rCridfl^tlto hav« fto strict o^lcatton. It Is no 
,e<t.!SW»r tfl'jn^'vp of hyAocen and oxygen. 


meeting of v germ-cells bearing respectively black and a 
peculiar white Both are incontrovertible facts deduced 
from observation The two facts have this in common also, 
that their perception gives us a glimpse Into (hat hidden 
order out of which the seeming disorder of our world is 
built. If 1 refer to Mendelian " theory,’' therefore, ip the 
words with which Bacon introduced his Great Instauration, 
** I entreat men to believe that it is not an opinion to be 
held, but a work to be done, and to be well assured that I 
am labouring to lay the foundation, not of any sect or 
doctrine, but of human utility and power " 

In the Mendelian method of experiment the one essential 
18 that the posterity of each individual should be traced 
separately If individuals from necessity are treated 
collectively, it must be proved that their composition Is 
I identical In direct contradiction to the methods of currant 
statistics, Mendel saw by sure penetration that masses must 
be avoided Obvious as this necessity seems when one is 
told, no previous observer had thought of It, whereby the 
discovery was missed As Mendel immediately proved In 
tho case of peas, and as we have now seen m many other 
plants and aniinals, it is often impossible to distinguish by 
inspection individuals whose genetic properties are totally 
distinct Breeding gives the only test 

Segregation 

Where the proper precautions have been taken, the follow- 
ing phenomena have been proved to occur in a great range 
of cases, affecting many characters in some thirty plants 
and animals The qualities or characters the transmission 
of which in heredity is examined are found to be distributed 
among the germ-cells, or gametes, as they are called, 
according to a definite system Ihis system is such that 
ihese characters are treat A by the cell-di visions (from which 
the gametes result) as existing in pairs, each member of 
a pair being alternative or allelomorphic to the other ui the 
composition of the germ Now, as everv zygote — that is, 
any ordinary animal or plant — is formed by Che unlop of 
two gametes, it may either be made by the union of two 
gametes bearing similar members of any pair, say two 
blacks or two whites, in which case we call it homozygous 
in respect of that pair, or the gametes from which It 
originates may be bearers of the dissimilar characters, say 
a black and a white, when we call the resulting zygote 
heUfozygous in respect of that pair If the zygote is homo- 
zygous, no matter what its parents or their pedigree may 
have been, it breeds true Indefinitely unless some fresh 
variation occurs 

If, however, the zygote be heterozygous, or gametically 
cross-bred, its gametes m their formation separate the 
allelomorphs again, so that each gamete contains only one 
allelomorphic character of each pair At least one cell- 
division m Che process of gametogenests is therefore a 
differentiating or segregating division, out of which each 
gamete comes sensibly pure in respect of the allelomorph 
it carries, exactly as if it had not been formed by a hetSro- 
zygous body at all That, translated into modern language, 
is the essential discovery that Mendel made. It has now 
been repeated and verified for numerous characters of 
numerous species, and, m face of hafoic'sffcH'ta Co shake Che 
evidence or to explain it away, the discovery of gametic 
segregation is, and will remain, one of the lasting triumphs 
of the human mind 

In extending -our acquaintance of these phenomena of 
segregation we encounter several principal types of com- 
plication 

Segregation Absent or Incomplete — From our general 
knowledge of breeding we feel falrly^well satisfied that true 
absence of segregation is Che rule in certain cases 1C Is 
difficuit, for instance, to imagine any other account of the 
facts respecting the American Mulattos, though even here 
sporadic occurrence of segregation seems to be authenticated. 
Very few instances of genuine absence of segregation have 
been critically studied. The only one I can cite from my 
owa*e^U>eriertce Is that of Fararge egeria and agSriadsf, 

(^matlc " races of a butterdjr, Waan crossed together, 
thfV give common interinefiaSe. type of North*western 
Frqnce, srhlch, though oitlfictoUf farmed, breeds in gfeat 
m9Uuf$ t^e. This qcossed bsick with either type hps 
given, M a zplB, simple blends between Intermsdlato and 
type My evldepce le nqii however, complete enough to 
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Warrant a positive Btatem^nt as to the totaJ absence of 
segregation, for in the few faniilies raised from pairs of 
artiTjclal intermcdiateB some dubious indications of segre- 
gation have been been 

The rarity of true failure of segregation when pure strains 
are crushed may be judged by the fact that since (he revival 
of interest in such work hardly any thoroughly satisfactory 
cases have been witnessed The largest body of evidence 
on this subject Js that provided by De Vnes These cases, 
however, present so many cortipleaities that it is impossible 
to deal with them now While so little is dehnitcly known 
regarding non-segregating characters, it appears to me 
premature to attempt any generalisation as to what does 
or does not segregate 

Most of the cases of failure uf segregation formerly 
alleged are evidently spurious, depending on the appearance 
of homuzygotts in the seiund generation (KJ 

One very important group of cases exists^ in which the 
appearance of a partial failure of segregation after the 
second generation (Fj) 19 really due to another phenomenon 
1 he visible character of a zygote may, for instanvc, depend 
on the coexistence in it of two charaiters belonging to 
distinct allelomorphic pairs, each capable of being in- 
dopendently segregated from its frllow, and forming in- 
dependent combinations Por the demonstration of this 
important fact we are especially indebted to Cu^not “ We 
have indications of the existence of such a phenomenon in 
a considerable range of instances (mice, rabbits (Hurst), 
probably stocks and sweet peas) 

Nevertheless, there are other cases, not always easy to 
distinguish from these, where some of the gametes of F, 
certainly carry on heterozygous characters unsegregated 
\s an example, winch seems to me indisput ibic, 1 may 
mention the so-called "walnut" tomb, normal to Malay 
fowls This can be made artificially by crossing rosen'ornb 
With pea-comb, and the cross-bred then forms gametes, of 
which one in four bears the compound unsegiegated * We 
may speak of this as a true sytifbesu 

In another type of cases segregation occurs, but is not 
sharp The gametes may then represent a full scries 
ramming from the one pure form to the other Such cases 
occur in regard to some colours of Primula sinensis^ and 
the leg-feathering of fowls (Hurst) In the second gener- 
ation a nearly complete senes of intermediate zygotes may 
result, though the two pure extremes (if the case be one 
of blending characters) may still be found to be pure 

Resolution and Disintegration — Besides these cases, the 
features of which We now in great measure (omprehend, 
we encounter frequently a more complex segregation, 
imperfectly understood, by which gametes of new types, 
sometimes very numerous, are produced by the crossbred 
Each of these new types has its own peculiarities We 
shall, I think, be compelled to regard these phenomena as 
produced either by a rejoluhon of compound characters 
introduced by one or both parents, or by some process of 
c/i^mtegration, elTected by a breaking-up of the integral 
characters followed by reiombinationa It seems impossible 
to imagine simple recombinations of pre-existing characters 
as idequate to produce many of these phenomena Such 
a View would involve the supposition that the number of 
characters pre-existing as units was practically Infinite— a 
diflicuUv that as yet we are not obliged to face However 
that may be, we have the fact that resolutions and dis- 
integrations of this kind— or recombinations, if that con- 
ception be preferred — arc among the t-ominon phenomena 
following crossing, and are the sources of most of the 
breeder's novelties As bearing on the theoretical question 
to which 1 have alluded, we may notice that it is among 
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gamm unions r/xe-, r^a/, rfxt OTlhsH hmdethrue c 

it Mba ba distinguiahid by croBning with single , but wbethor rxj# cau 
distingushcd from i^XJ wb do not yai know [r, rbat , paa , J, iingl 
vwnui ] lo this Bxanipla Ibur allelomerpbi are iiumJianaouBly sagi 

S kie^ona balng commnd Naglactlng sainial dlffcrantfalion, ibara ■ 
aameticalhr distinct lypas lEeorailcally poasibla , but of iht 
oBlygfw art dtitingnuhabla by inspacUon 
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examples of this complex breaklng-up that a great proportion 
of the cases of partial sterility have been seen. 

No quite satisfactory proof as to the actual moment of 
segregation yet exists, nor have we any evidence that oil 
characters are segregated at the same cell-division Correns 
has shown that in maize the segregation of the starch 
character from the sugar character must happen before the 
division forming the two generative nuclei, for both bear 
the same character The reduction division has naturally 
been suggested as the critical moment The most serious 
dilfuulty in accepting this view, as it seems to me, ifi the 
fact that somatiL divisions appear sometimes to segregate 
alielumorphs, as m the case of Datura fruits, and some 
lolour-casrs 

In concluding this brief notice of the coniplexities of 
segregation 1 may direct attention to the fact that we are 
here engaged m no idle speculation For it is now possible 
by experiiiiental means to distinguish almost always with 
which phenumenoii we are dealing, and each kind of compli- 
cation may be separately dealt with by a determination of 
the properties of the extrailcd formb Illustrations of a 
praLliial kind will be placeu before you at a subsequent 
meeting 

The consequence of segregation is that in cases where it 
occurs we are rid of the interminable diMculties w^hich beset 
all previous attempts to unravel heredity On the older 
view, the individuals of any group wert supposed to belong 
to an indefinite number of classes, according to the various 
numerical proportions in which various types had entered 
into their pedigree We now recognise that when segre- 
gation IS allelomorphic, as it constantly is, the individuals 
are of three classes only in rtspeit of each allelomorphic 
pair — two homozygous and one heterozygous In all such 
cases, therefore, fivitv of type, instead of inireasing 
gradually generation by generation, comes suddenly, and 
IS a phenomenon of individuals Only bj the separate 
analysis of individuals can this fact be proved The sup- 
position that progress towards fixity of type was gradual 
aroip from the study of masses of individuals, and the 
gradual purihcation witnessed was due in the main to the 
gradual tliminalion of impure individuals, whose individual 
properties were wrongly regarded as distributed throughout 
the mass 

We have at last the means of demonstrating the presence 
of integral charaetprs In affirming the integrity of segre- 
gable characters we do not declare that the size of the 
integer is fixed eternallv, as we suppose, the sire of a 
chemical unit to be The integrity of our characters 
depends on the fact that they can be habitually treated as 
units by gametogcncsis But even where such unity is 
manifested in its mo<.t definite form, we maj , by sufficient 
srart hing, generally find a case where the integrity of the 
character has evidently been impaired m gametogenesis, and 
where one such individual is found the disintegration can 
generally be propagated That the size of the unit may be 
changed by unknown causes, though a fact of the highest 
significance in the attempt to determine the physical nature 
of heredity, does not in the least diminish the value of the 
recognition of such units, or lessen their part in govern- 
ing the course of Evolution 

The existence of unit-characters had, indeed, long been 
scarcely doubtful to those practically familiar with the facts 
of variation (cp De Vnes, " Intracellulare Pangenesis,'' 
1889), but It 15 to the genius of Mendel that we owe the 
proof We knew that characters could behave as units, but 
we did not know that this unity was a phenomenon of 
gametogencsis He has revealed to us the underworld of 
gametes Henceforth, whenever we see a preparation of 
germ-cells we shall remember that, though all may look 
alike, they may in reality be of many and definite kinds, 
differentiated from each other according to regular systems 

Numerical Relations of Gametes and their Significanee 

In addition to the fact of segregation, Mendel'^ expen- 
menta proved another fact nearly as significant , namely ■ 
that when characters are allelomorphic, the gametes bear- 
ing each member of a pair generally are formed in equal 
numbers by the heterozygiote, if an average of cues be 
taken This fact can only be regarded as a consequence 
of some numerical symmetry in the cell^fvisions of gameto- 
geneiis We already know cases where Individual families 
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Buch departure from normal expectalAon that either 
the numbers produced must have been unequal, or sub- 
sequent disturbance must have occurred But so far no 
case is known /or certain where the average of families does 
not point to equality 

The fact that equality js so usual has a direct bearing on 
conceptions of the physical nature ol heredity. 1 have 
compared our segregation with chemical separation, but the 
phenomenon of numerirall}' symmeincal disjunction as a 
feature of so many and such different characters seems 
scarcely favourable to an> clubc nnalogv with chemical 
processes If each special iharacter owed its appearance lo 
the handing on of some tomplex molecule as a part of one 
chemical system, we should evpect, among such a diversity 
of characters and forms of life, to encounter some pheno- 
menon of valency, niunife^ited as numerical inequality 
between members of ullelomorphic pairs So far, equi- 
valent e IS certainly the rule, and where the characters are 
simply paired and no resolution has taken place, this rule 
appears to be universal as regards averages On the other 
hand, there are features in the distribution of characters 
•ifter resolution, when the setond generation (F,) is poly- 
morphic in a high degree, which are not readily accounted 
for on any hypothesis of simple equivalence , but none of 
these cases are as yet satisfactorily investigated 

It is doubtful whether segregation is rightly represented 
as the separation of Iwo characters, and whether we may 
not more simply imagine that the distinction between the 
allelomorphic gametes is one of presence or absence of some 
distinguishing element De Wies has devoted much atten- 
tion to this question in its bearings on his theory of Pan- 
genesis, holding that cases 0 / both kinds oi'cur, and attempt- 
ing to distinguish them Indications may lertainlv be 
enumerated pointing in either direction, but for the present 
i incline to defer a definite opinion 

If we may profitably seek in the physical world for some 
parallel to our gametic segregations, we shall, 1 think, 
find It more close in merhanical separations, such as those 
which mav be effected between fluids which do not freely 
mix, than in any strictly chemical phenomenon In this 
way we might roughly imitate both the ordinary segre- 
gation, which IS sensibly perfect, and the lurious impurity 
occasionally perceptible even in the most pronounced dis- 
continuities, such as those which divide male from female, 
petal from sepal, albino from coloured, horn from hair, 
.ind so on 

Gamefic L/nionj and Iheir Consequences 
Characters being then distributable among gametes 
acLordmg to regular systems, the next question concerns 
the properties and features presented by the zygotes formed 
by the union of gametes bearing different characters 
Aa to this no rule can as yet be formulated Such a 
heterozygote may exhibit one of the allelomorphic characters 
in Its full intensity (even exceeding it in special cases, 
perhapsi in connection with increased vigour), or it may be 
intermediate between the two, or it may present some 
character not recognisable in either parent In the latter 
case It IS often, though not always, reversionary When one 
charaLter appears in such Intensity as to conceal or exclude 
the other it is called dominant, the other being recessive 
It may be remarked that frequently, but certainly not 
universally (as hag been stated), the phylogenetically older 
character is dominant A curious instance to the contrary 
is that of the peculiar arrangement of colours seen in a 
breed of game fowls called Brown-breasted, which in com- 
bination with the purele face, though certainly a modern 
variation, dominates ^ost markedly in females) over the 
Black-breasted type of Galfuj bankiva 
In a few cases Irregularity of dominance has been observed 
ns an exception Ine clearest illustration I can offer is 
that of the extra toe in fowls Generally this is a dominant 
character, but sometimes, as an exceptional phenomenon, 
it mav be recessive, making subsequent analysis very 
difficult The nature of this irregulaHty is unknown A 
jcniarknble Instance Is that of the blue colour in maize seeds 
\CorrenB ; R. H Lock) Here the dominandb^ of blue is 
frequently imperfect, or absent, and the flares suggest that 
fiome regularity In the phenomenon may be discovered 
Mendel is* often represented as having enunciated domin- 
ance as a general proposition That this statement should 
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Still be repeated, even by thobc who realise the iqiportance 
of his disLOV^ries, is an extraordina^ illustrafloij^ of the 
oblivion that lias overwhelmed the work of the experimental 
breeders Mendel makes the specific statement in regard to 
certain characters in peas which do behave thus, but his 
proposition is not general To LOnvut him of surh a 
delusion it would bn neceuary to prove that he was ex- 
ttpLiDiially Ignorant of breeding, though on the face of the 
evidence he seems sulbcicntlv expert 

A generalisation respecting the consequences of hetero- 
zygosis possessing greater value is this When a pair of 
gametes unites in ferlihsalion the characters of the zygote 
depend direitlv on the constitution of these gametes, and 
not on that of (he parents from which (hey came lo this 
gem raliHntinn we know as yet only two clear exreptions 
J hesc \.M curious i a<4eci are pxai tlv alike in that, though 
segregation cbviuusly occurs in a sred-charai ter, the 
borne by the hjbrid (F,) all exhibit Ihe hybrid character, 
and the consequenie^ of segregation in the particular seed- 
character are not evident until the seeds (F,) of the second 
(F,) generation are determinable Of these the first is the 
case of Indent peas investigated espeiially b) Tschermak 
Crossed wjlh wrinkled peas 1 have found the phenomena 
normal, but when the crn«is is irado with 1 round tvpe the 
exceptional phenomenon occurs ihe second else is that 
discovered by Biffen in the cross between the long-grained 
wheat called Polish and short-grained Rivelt wheat, demon- 
strations of which will be laid before you No satisfactory 
account of these peculiarities has been yet suggested, but 
it is evident that in some unexplained wa\ the maternal 
plant-characters control the secd-characters for each gener- 
ation. It IS, of course, likely (hat other comparable coses 
Will be found 

Appearances have been seen in at least four cases (rats, 
mice, storks, sweet peas) suggesting at first sight that a 
heterozygosis between two gametes, both extracted, mav 
give, e g , dominance , while if one, or both, were pure, 
they would give a reversionary heterozygote If this oirur- 
rence is authenticated on a sufficient scale, we shall of course 
recognise that the fact proves the presence in these cases 
of some pervading and non-segregating quality, distributed 
among tne extracted gametes formed bv the parent hetero- 
z>gote As yet, howiever, 1 do not think the evidence 
enough to warrant the conclusion that such a pervading 
quality Is really present, and I incline to attnbuLi the appear- 
ances to redistribution of characters belonging (o indepen- 
dent pairs in the manner elucidated by Cu^not The point 
will be easily determined, and meanwhile we must note 
the two possibilities, 

Following, therefore, our first proposition, that the 
gametes belong to definite classes, comes the second pro- 
position, that the unions of members of the various classes 
have specific consequences Nor is this proposition simplj 
the truistical statement that different causes have different 
effects, for by its aid we arc led at once to the place where 
the different cause is to be sought — Gamptogenesis While 
formerly we hoped to determine the offspring by examining 
the ancestry of the parents, we now proceed by investigating 
the gametic composition of the parents Individuals may 
have identical ancestry (and sometimes, to all appearances, 
identical characters), but yet be quite different m gametic 
composition . and, conversely, mUivIduais may be identical 
in gametic composition and have very different ancestrv 
Nevertheless, those that are identical in garnet it composi- 
tion are the same, whatever their ancestry Iherefore 
where such cases are concerned. In any considerations of 
the physiology of heredity, ancestry is misleading and passes 
out of account To take the crudest illustration, if a hybrid 
IS made between two races, A, B, and another hybrid 
between two other races, C, D it might be thought that 
when the two hybrids AB and CD are bred together, four 
races, A, B, C, and D, will be united in their offspring 
This expectation may be entirely falsified, for the celJ- 
divisions of gametogenesis may have split A from B and 
C from D, so that the final product may contain chararters 
of qnly two races after all, being either AC, BC, AD, or 
BD In practice, however, we are generally dealing with 
grpups of characters, and the union of all the A group, for 
instance, with all the C group will be a rare coincidence 

It is the object of Mendelian analysis In state each case 
of heredity in terms of gametic composition, and thence to 
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[letermine the Lawe governing the dlitnbutlon of characters 
in the cell -divisions of gametogeneils 

There are, of course, many cases which still baffle our 
attempts at such analysis, but some of the most paradoxical 
exceptions have been reduced to order by the accumulation 
of facts ihe consequences of heterozygosis are curiously 
specific, and each news separate investigation A remark- 
able case occurred in stocks, showing the need for caution 
in dealing with lontradictory results Hoary leaves and 
glabrous leaves are a pair of allelomorphic characters 
When glabrous races were crossed with crossbreds, some- 
times the results agreed with simple expectation, while in 
other cases the offspring were all hoary when, in act-ordance 
With similar expectation, this should be impossible By 
further experiment, however, Miss Saunders has found that 
certain glabrous races crossed together give nothing but 
hoary hetcrozygotes, which completely elucidates such 
exceptions 1 here is every likelihood that wherever segre- 
gation Occurs similar analysis will be successful 

Speaking generally, in every case the first point to be 
worked out is the magnitude of the character-units recog- 
nised by the critical ccll-divisions of gametogenesis, and 
the second is the specific consequence of all the possible 
combinations between them When this has been done for 
a comprehensive senes of types and characters, it will be 
tune to attempt further generalisation, and perhaps to look 
for light on that fundamental physiological property the 
power of cell-division 

Segregation and Sex — Acquaintance with Mendelian 
phenomena irresistibly suggests the question whether in all 
cases of families composed of distinct types the distinctness 
may not be primarily due to gametic segregation Of all 
such distinctions none is so universal or so widespread as 
that of sex may it not be possible that sex is due to a 
Be|?retration occurring between gametes, either male, female, 

Or botli? ft Will be known to you that several n'lturalists 
have been led by various roads to incline to this view Wc 
still await the proof of crucial experiments, but without 
taking you over more familiar ground, it may be useful 
to show how the matter looks from our standpoint As 
regards actual experiment, all results thus far are compli- 
latocl by the occurrence of some sterility in the hybrid 
generation Correns fertilising Q Bryonm dtotca with 
pollen from alha, obtained offspring (F,) either cf 

or Q, with only pne doubtful exception Gartner found a 
similar result in Lychnis diurna 9 X 9 Li tlos-cucuU 
as but only raised six plants (4 J , 2 9 ) From 

L dwrna 9 ^ Silcnc nochflora as he got only two 
plants, spoken of as females which developed occasional 
anthers These results give a distinct suggestion that sex 
may be determined by differentiation among the male 
gametes, but satisfactory and direct proofs can only be 
obtained from some case where sterility does not ensue 

Apart, however, from such decisive evidence— which, 
indeed, would be more satisfactory if relating to animals 
—several circumstances suggest that sex is a segregation- 
phenomenon Prof Castle in a valuable essay has directed 
aiLention to distinct evidence of disturbance in the heredity 
of certain moths (dglia fau and lugens, Standfuss’s experi- 
ments, rc^firofia, experiments of Bacot and others, sum- 
marised by Tutt) * where the disturbance is pretty certainly 
connected with sexual dilTercntiahon Mr, Piinnelt and I 
are finding suggestions of the same thing in certain poultry 
rases Mr Doncaster has pointed out that the evidence of 
Mr Raynor clearly indicates that a certain variety of 
Ibraxrtj grassutariata, usually peculiar to the female. Is a 
Mendelian recessive. It js scarcely doubtful that this will 
be shown to hold also for some other female varieties, e g , 
Coliaj rdiija, var hehce, We can therefore feel no 

doubt that there 11 some entanglement between sex and 
gametirally segregable characters A curious instance of 
a comparable nature is that of the Cinnamon canary 
(Nordmjn, &c ), and similar complications are alleged as 
regards the descent of colour-blindness and hsmophilla 

In One remarkable group of facts we come very near to 
the phenomenon of srx Experiments made in conjunction 
with Mr R. P. Gregory have shown that the familiar 
heterostylism of Primula Is a phenomenon of Mendelian j 
segregation Short style, or " thrum," Is a dominant-^ 
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With a complication,^ long style, or " pm," is receaaive, 
while equal, or " homostyle," le recessive to both. 

Even nearer we come in a certain eweet-pea example, 
where abortion of anthers behaves as an ordinary Mendelian 
recessive character * By a slight exaggeration we might 
even speak of a hermaphrodite with barren anthers as a 
“ female " 

Consider also how like the two kinds of differentiation 
are. The occasional mosaicism in Lepidoptera, called 
*' gynandromorphism," may be exactly paralleled by speci- 
mens where the two halves are two colour-varieties, instead 
of the two sexes Patches of 5 ifene inflata in this neigh- 
bourhood commonly consiist of hairy and glabrous in- 
dividuals,” a phenomenon proved in Lychnis to be depen- 
dent on Mendelian segregation. The same patch consists 
also of female plants and hermaphrodite plants Is it not 
likely that both phenomena are similar m nature? How 
otherwise would «the differentiation be maintained^ The 
sweet-pea case I have spoken of is scarcely distinguishable 
from this 1 therefore look forward with confidence to the 
elucidation of the real nature of sex — that redoubtable 
mystery. 

We now move among the facts with an altogether different 
bearing " Animals and Plants under Domestication," 
from being largely a narration of inscrutable prodigies, 
begins to take shape as a body of coherent evidence Of the 
old difficulties many disappear finally Others are inverted 
Darwin sa>s he would have expected " from the law of 
reversion " that nectarines being the newer form would 
more often produce peaches than peaches nectarines, which 
IS the commoner occurrence. Now, on the contrary, the 
unique instance of the Carclew nectarine tree bearing 
peaches is more astonishing than all the other evidence 
together 1 

Though the progress which Mendelian facts make possible 
IS BO great, it must never be forgotten that as regards new 
characters involving the addition of some new factor to the 
pre-existing stock we are almost where we were When 
they have been added by mutation, we can now study their 
transmission , but we know not whence or why they come 
Nor have we any definite light on the problem of adaptation , 
though here there is at least no increase of difficulties 

Besides these outstanding problems, there remain many 
bpccial points of difficulty which on this occasion 1 cannot 
treat — runosities of segregaLion, obscure aberrations of 
fertilisation* (occasionally met with), coupling of characters, 
and the \ery serious possibility of disturbance through 
gametic selection Let us employ the space that remains 
in retuining to the problem of variation, already spoken of 
above, and considering how it looks m the light of the new 
facts as to heredity The problem of heredity is the problem 
of the manner of distribution of characters among germ- 
crllb So soon as this problem is trulv formulated, the nature 
of variation at onte appears For the first tune in the 
history of evolutionary thought, Mendel's discovery enables 
us to Form some picture of the process which results in 
genetic variation It is simply the segregation of a new 
kind of gamete, bearing one or more characters distinct 
from those of the type We can answer one of the oldest 
questions m philosophy In terms of the ancient riddle, we 
may leply that the Owl's egg existed before the Owl 1 and 
if we hebitatc about the Owl, we may be sure about the 
Bantam The parent zygote, the offspring of which display 
variation, is giving off new gametes, and in its gameto- 
gencsis a segregation of their new character, more or less 

1 li iB doubtrul if "thrum" ever breedi true, ib both the other type 
can Uo Perhaps " thrum ' U a NnihraiMe of Da Vriao. 

^ Neslectinff minor complicationa, the descent ib as followi —Lady 
Penunce 9 > Emily Henderson (long pollen) j gave puiple In one 
Fo family, with rare excepiionii, coUurtd plants with dark aiiik v/ere fer 
tile, those with Ugki axils having d sterile, whites being cither fertile or 
Btenle The ratioe indicated are 9 coloured, ilk ax , rerille d 3 coloured, 
ll ax , Blerile d 3 while, fertile d i while, sterile d The fertile 
whites, therefore, though light axilled (as whitce almeei nlweys ere), 
presumably bear Lha dsrk-ezu characier, which ganemlly cannoi appear 
except m eBsociatien with coloured flowers This con be proved next yeer 
Some at least of the planie with sierile d are fertile on ihe 9 eidoj end 
when CTOBoed with a coloured ligtat-axlUed type will presumably give only 
light ullled plenii. re 

* Thu exmleot iJIusiraiion was sbowp me by Mr A W. HiU end 
Mr A Wellie A third form, glabrous, with helry edges to the leaves, 
elso oceiirs 

• In view of Ostcnfeld's discovciy of penhenoggneels in /fienecsiilHj il^*’ 
ptweibllity ibai tble pbenomnnon playe a part in Mmc non-Kgngatug case'^ 
needs eaivful exsmiiialun 
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pure, li taking place The significance and origin of the 
disconbnuity of variation js therefore in great measure 
evident So far as pre-existing elements are concerned, it 
IS an expression of the power of cell-division to distribute 
character-units among gametes, The initial purity of so 
many nascent mutations Is thus no longer surprising, and, 
indeed, that such initial purity has not been more generally 
observed we may safely ascribe to imperfections of method 

It Is evident that the resemblance between the parent 
originating a variety and a heterozygote is close, and the 
cases need the utmost care m discrimination If, for 
instance, we knew nothing more of the Andalusian fowl 
than that it throws blacks, blues, and whites, how should 
we decide whether the case was one of heterozygosis or of 
nascent mutation ? The second (F^) generation from Brown 
Leghorn x White Leghorn contains an occasional Silver- 
Grey or Duck wing female Is this a mutation induced by 
Crossing, or is it simply due to a recombination of prc- 
exiBling characters? We cannot yet point to a criterion 
which will certainly separate the one from the other , but 
perhaps the statistical irrenlarity usually accompanying 
mutation, contrasted with the numerical symmetry of Che 
gametes after normal heterozygosis, may give indications 
in simple cases — though scarcely trustworthy even there 
Ihese difficulties reach their maximum in the case of types 
which are continually giving off a second form with greater 
or less frequency as a concomitant of their ordinary exist- 
ence This extraordinarily interesting phenomenon, pointed 
out first by De Vries, and described by him under the head 
of " Halb- " and " Mittel-Rassen/^ is too imperfectly under- 
stood for me to do more than refer to it, but m the attempt 
to discover what is actually taking place m variation it 
must play a considerable part 

Just as that normal truth to type, which we call heredity, 
IS in its simplest elements only an expression of chat 
qualitative symmetry characteristic of all non-differenciating 
Lell-divisions, so is genetic variation the expression of a 
qualitative asymmetry beginning in gametogenesii Vari- 
ation 18 a novel cell-division ^ So soon as this fact is 
grasped we shall hear no more of heredity and variation 
as opposing “ factors " or “ forces " — a metaphor which 
has too long plagued us 

We cease, then, to wonder at the suddenness with which 
striking variations arise I hose familiar with the older 
literature relating to domesticated animals and plants will 
recall abundant instances of the great varieties appearing 
early in Che history of a race, while the finer shades had 
long to be waited for In the sweet pea Che old purple, 
Che red bicolor, and the white have existed for gener- 
ations, appearing soon after the cultivation of the species , 
but the finer splitting which gave us the blues, pinks, &c , 
IS a much rarer event, and for the most part only came 
when crossing was systematically undertaken If any of 
these had been seen before by horticulturists, we can feel 
no doubt whatever they would have been saved An 
observer contemplating a full collection of modern sweet 
peas, and ignorant of their history, might suppose that the 
<'Xtreme types had resulted from selective and more or less 
continuous intensification of these intermediates, exactly 
Inverting the truth 

We shall recognise among the character-groups lines of 
cleavage, along which they easily divide, and other finer 
subdivisions harder to eJTect Rightly considered, the sudden 
appearance of a total albino or a bicolor should surprise us 
less than the fact that the finer shades can appear at all 

At this point comes the Inevitable question, what makes 
the character-group split? Crossing, we know, may do 
this , but if there be no crossing, what is the cause of 
variation? With this question we come sharply on the edge 
of human knowledge But certain it is that if causes of 
variation are Co be found by penetration, they must be 
specific causes A mad dog is not “ caused " bv July heat, 
nor a moss rose by progressive culture We await our 
Pasteur, founding our hope of progress on the^aphorism of 
Virchow, that every variation from type is due to a patho- 
logical accident, tne true corollary of “ Omnis cellula e 
csUufa.’* , 

^ The pvatlcf botiraea cbe dlflerandating dlvuioas by vfaieli ihe parti of 
UM tMtquI body oie MCteVaied ftom each other, and Ihe leffregatiDg pro- 
naaea of gaaietegeouia, niuc ba very elpac, Oocaiionally wa even aee the 
■•INgBilod oT aharacfan among lygollc calU 
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In imperfect fashion 1 have now sketched the lines by 
which the investigation of heredity is proceeding, and some 
of the definite results achieved We are asked sometimes, 
Is this new knowledge of any use? That is a question with 
which we, here, have fortunately no direct concern Our 
business in life is to find things out, and we do not look 
beyond But as regards heredity, the answer to this 
question of use is so plain that we may give It without 
turning from the way 

We may truly say, for example, that even our present 
knowledge of heredity, limited as it is, will be found of 
extraordinary use Though only a beginning has been 
made, the powers of the breeder of plants and animals are 
vastly increased Breeding 11 the greatest industry to which 
science has never yet been applied This strange anomaly 
is over , and, so far at least as fixation or purification of 
types IS concerned, the breed rr of plants and animals may 
henceforth guide his operatnms with a great measure of 
certainty 

There are others who look to the science of heredity with 
a loftier aspiration, who ask, Cm any of this bo used to 
help those who come after to be better than we am— 
healthier, wiser, or more worthy? The answer depends On 
the meaning of the question On the one hand it is certain 
that a competent breeder, endowed with full powers, by 
the aid even of our present knowledge, lould in a few 
generations breed out several of the morbid diatheses As 
we have got nd of rabies and pleuro-pneumoma so we 
could exterminate the simpler vices Voltaire's cry, 
"Acraser I’infdme f ” might well replace Archbishop Parker’s 
Table of Forbidden Degrees, which is all the instruction 
Parliament has so far provided Similarly, a race may 
conceivably be bred true to some physical and intellectual 
characters considered good The positive side of the 
problem is less hopeful, but the various species of mankind 
olTer ample material In this sense science already suggests 
the way No one, however, proposes to take it , and so 
lung as, in our actual laws of breeding, superstition remains 
the guide of nations, rising ever fresh and unhurt from the 
assaults of knowledge, there is nothing to hope or to fear 
from these sciences 

But if, as IS usual, the philanthropist is seeking for some 
external application by which to ameliorate the course of 
descent, knowledge of heredity cannot help him The 
answer to his question is No, almost without qualification 
We have no experience of any means by which transmission 
may be made to deviate from its course , nor from the 
moment of fertilisacion can teaching, ot hygiene, or exhort- 
ation pick out the particles of evil in that zygote, or put 
in one particle of good From seeds in the same pod may 
come sweet peas climbing five Feel high, while their own 
brothers lie prone upon the ground The stick will not 
make the dwarf peas climb, though without it the tall can 
never rise Education, sanitation, and the rest, are but the 
giving or withholding of opportunity Though in the 
matter of heredity every other conclusion has been 
questioned, 1 rejoice that m this we are all agreed 


NOTES. 

The sum of isol has been granted b> the Pans Municipal 
Council to Prof Grancher in furtherance of his researches 
as to the means of preventing tuberculosis in schools 

On Monday and Tuesday, September 13 and 13, a visit 
IS to be paid to London by a large party of Belgian 
engineers, members of the Association des ing^nieurs sortis 
de TEcole de Li^ge— one of the most Important technical 
societies on the Continent The party will be the guests 
of the Iron and Steel Institute 

Prof Appei^l, dean of the faculty of sciences in the 
Ufdversity of Paris, has had the civil title of commandeur 
dp la Ldgion d’honiieur conferred upon him by the French 
Minister of War Profi Appell has served Cor some time 
on the commission appointed to examine inventions likely 
to be of service to the French Army and Navy..^ 7 
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The Cast tie of Aug-ust 2j gives notice Chat by the Wire- 
less Telegraphy Att, 1904, it is provided that a person 
shall not Gstoblish any wireless telegraph station or instal 
or i^ork any apparatus for wireless telegraphy in any place 
111 the lintmh Isles or on board any British ship in the 
territorul \\ iters abutting on the toast of the British Isles 
except under and in accordant e with a licence granted in 
that behalf by the Postmaster-General Wireless telegraphy 

defined bv the Act to mean any system of communication 
by telegraph as defined in the Telegraph Acts, 1863 to 1904, 
wilhout the aid of any wire (onnecling the points from and 
at which the messages or other communications are sent 
and reieived 

J lit death is announced of Dr George Pine, professor of 
mathematics in the University uf Aberdeen 

Dh IfftNs BATTbKMANN, astroHomer at the Berlin Observ- 
ULor\, hoH been appointed director of the obsei'vatory and 
l^rofe'^sur of astronomy at Konigsberg 

IIP ll/icfiacufn announces the death of the well known 
Oeriimn geographer, Prof F Ratzel, at the age of sixty 
Since iHKb he had been professor ut the University of 

1 P|p 7 ]g 

Thl twenty-third annual summer meeting of the English 
Arburicultural Society took place last week at Aberdeen, 
when Prof Fisher, of the R I E College, Coopers liill, was 
elei ted president for the ensuing year 

An international exhibition of hygiene, ]ire-<!aving, first 
did, and uf industrial arts has been opened at the Grand 
Pjilai** des Champs Elys^es in Pans by the French Minister 
of ( nmiiierce, M Georges Trouillot The exhibition will 
be open until November 

1 HL hrst International Congress of'Education and Homo 
IVuteition of Infants Will be held in September of next year 
111 Ljf-ge in connection with the Universal Exposition at 
rhdl place There will be four sections in all, devoted to 
the following subjects —(1) Study of childhood , (s) educa- 
tion of children (n, general questions , b, education by 
parents jt home, c, collaboration of the family with the 
SI hool . d, education in the family after the school period) , 
(jJ abnormal children , (4) various lines of work relative to 
childhood 

Allohuing to Che 5 co(jinan, Mr Eagle Clarke, of the 
Natural History Department of the Edinburgh Museum of 
Sdeme and Art, will, by permission of the Commissioners 
of Northern Lights, spend some time during the coming 
autumn in the lighthouse on the Flannan Islands for the 
purpose of studying the migratory movements of birds 
Sinte the lighthouse was erected on this outlying group a 
few \ears ago it has been ascertained that the islands lie 
in the course of a considerable stream of migratory birds 
en route between their northern spring and southern winter 
quarters, a fact which is of special interest owing to the 
far westerly situation of the isles, and one which renders 
It very desirable that the phenomena observed there should 
be investigated by an expert Mr Clarke will also investi- 
gate the limited terrestrial fauna and flora of the islands, 
which, owing to their remote situation and the difficulty 
cjf landing on them, have not hitherto received attention 

In a recently published pamphlet entitled “ An Introduc- 
tion to the Study of Forestry in Britain," Sir Harold G 
Hewett. Bart , makes an appeal in favour of the so-called 
new school of forestry, that is, scientific forestry as it is 
understood and taught on the Continent In the author's 
opinion the different wprks on forestry In the English^ 
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language recommend methods differing so widely as to be- 
wilder the beginner. The object of this booklet Is to 
criticise, compare, and reconcile where possible the advice 
given by the several writers The author strongly advocates 
the adoption of more scientific methods In the treatment of 
British woodlands, the existing methods being too haphazard 
and antiquated 

In celebrating its twenty-seventh annual excursion, the 
Royal Scottish Arboncultural Society visited France, where 
a fortnight was spent inspecting the various types of forests 
and studying the different methods of forest management 
as practised there Three centres were chosen, where thn 
society in turn established its headquarters The party, 
numbering seventy members, proceeded first to Nanev, 
where (he forest school and neighbouring forests belong- 
ing to the State were inspected After spending several 
days in Nancy, the eKcursionists proceeded to Gerardmcr, 
with the object of inspecting the coniferous forest of the 
V'osges* Mountains During the few days’ sojourn in 
Gerardinrr, the party had an opportunity of making a trip 
on the electric railway to the summit of the Schlucht, the 
highest point of the French Vosges, which rcaLhes an alti- 
tude almost equal to that of Ben Nevis During the asceni 
many interesting observation*! were made on the charactci 
of the trep<i and other vegetation according to altitude 
On nearing the wind-swept summit, the forest trees became 
reduced to mere bushes and scrub From Gerardmer the 
party then proceeded to Pans, where headquarters were 
established for the last week of the excursion, when the 
forests of Villiers Cotterl^ts, Compit^gne, and Bell^me were 
visited, which afforded many valuable object lessons in the 
treatment of beech and oak woods 

We have received the report of the Meteorological Service 
of Canada for the year 1903, containing monthly and annual 
summaries for a large number of stations, including some 
in Newfoundland and one in Bermuda Most of the tele- 
graphic reports are forwarded to the weather bureau at 
Washington, which office in return supplies the Canadian 
Service with some bixty-eight reports from Che United 
States, affording data for a very comprehensive daily weather 
chart, and for the issue of weather forecasts for all parts 
of the Dominion lying to the eastward of the Rocky Moun- 
tains The percentage of success of these forecasts in each 
district IS given for each month and for the year, and the 
general total readies the high figure of 86 6 The predic- 
tions partly verified are divided by two before being added 
to the total percentage, which makes the figure quoted even 
more successful than appears at first sight The storm 
warnings attain still higher success , 88 per cent were fully, 
and 95 per cent were fully and partially, verified. We 
congratulate the director, Mr R F Stupart, on these very 
satisfactory results. 

A NUMDBR of papers dealing with experimental progress 
in the direction of aerial navigation have reached us during 
the last few months As long ago as November last an 
illustrated account of the Barton airship was given in the 
Autofnotof journal. Among other peculiarities we notice 
the use of aeroplanes for raising and lowering the balloon, 
the introduction of water tanks for maintaining a level 
keel, and the peculiar form of the propellers, each of which 
consists of three pairs of blades fixed one behind the other, 
thus embodying in the propeller the principle of superposed 
narrow vanes which has been so successfully applied to 
aeroplanes In the Revue saenUfique (5), t , 9 M, Jean 
Jaubert gives an account of the aeroplane machine con- 
Structed by Mr. Ernest Archdeacon at Berck-sur-Mer 
(France) A paper communicated to the American Aesoci- 
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ation last year by Mr Octave Chanute, contained a general 
account of recent progress in aerial navigation , this paper 
appeared In the Poplar Science Monthly for March Still 
more recently Captain Ferber, of the French Artillery, has 
brought out reprints of a paper from the Revue d’Artillerie, 
published by Berger-Levrault, of Pons, dealing mainly with 
gliding flight Captain Ferber's own experiments were 
first conducted with pure gliding machines of the same type 
as those of the brothers Wright, but for his later experi- 
ments he has procured a mechanu.\Uv proprlled machine 
carrying a six horse-power motor, and weighing only 230 
kilograms. Instead of experimenting in free air, Captain 
Ferber has adopted the principle of (he captive machine, 
hiB machine being attached to a revolving arm 30 metres 
long supported on a pillar iS metres high Tlus aerodrome 
IS after the designs of MM Goupil and Bazin 

In the Bulletin of the Johns Hopkins Hospital (xv , 
No 159, June) Dr Perry Dawson gives an interesting 
biography of the Rev Stephen Hairs The name of this 
great Englishman is fanitliar to every student of physiology 
as the first discoverer of the blood pressure, which he 
riemonstrated by connecting a glass tube, now called ihc 
" Hales manometer," with an artery, and noting the rise 
of the blood within it In addition, Hairs contributed many 
papers on ventilation and natural history to the Philosophical 
Transactions of the Royal Society 

Captmn Gto L^mb, IMS, contributes a second com- 
munication on the specificity of anti-venomous sera to the 
Scientific Memoirs of the Government of India (No 10, 1904 , 
see Nature, vol Ixviii p 395) He details experiments 
performed with two anti-venomous sera, one prepared with 
the venom of the Hoplocephalus curtus (tiger snake), the 
other with that of the cobra, these two sera being tested 
against the poisons of eight other snakes, including the 
king cobra, two kraits, lommon Indian sea snake, daboia, 
green pit viper, and Californian rattlesnake Against the 
king cobra venom the cobra anti-serum had a slight 
neutralising cITect, but not marked , as regards other venoms 
It had practically no neutralising power The same holds 
good for the tiger snake anti-serum , while powerfully anti- 
toxic for tiger snake venom, it is practically inactive against 
other venoms These results confirm Captain Lamb’s, and 
also Dr Tidswell’s, former observations that anti-venomous 
'«era are strictly specific, and are active only against the 
venoms used to prepare them 

Two out of the three articles in the May number of the 
imerican Nnluralisf are devoted to botanical subjects, Prof 
Penhallow continuing in the one his account of the anatoniv 
of North American conifers, while m the second Dr B M 
Davis commences a study of [he structure of the vegetable 
cell In the one zoological article, Dr \ HrdhCka gives 
further examples of a division in the malar bone of the 
skull in man and monkeys 

In the Biologtsches Centralblatt for August Mr G Klebs 
continues his studies of the problem of development, as 
exemplified by the lowest plants, while Mr C Schaposch- 
nlkow offers a new explanation for the presence of a red 
coloration in the hind-wings of the butterflies of the genus 
Catocala^ The retl-winged Catocalas, as the author re- 
marks, are restricted to the Holarctic region, and this dis- 
tribution Is of Itself sufHcicnt to indicate that theli* peculiar 
type of coloration is connected with their environment 

Fivb out of the SIX articies m the July issue of the 
Quarterly Journal of Microscopical Science are devoted to 
invertebrate morphology and anatomy In the first of these 
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Mr E S Goodrich describes a remarkable arrangement in 
the branchial vascular system of the worm Sternapsls, by 
means of which the blood has an alternative path to the 
normal one, leading from the main dorsal to the main 
\entral vessel In a second Dr E J Allen describes the 
anatomy of the annelid Pcecilocha^tus, while in a third Dr 
Herbert Fowler rommuni rates notes on Rhabdopleufa 
normani, an ally of Baianoglossus A paper on the anatomy 
and affinities of the molluscs of the family Trochids, by 
Mr W B Randles, and one on a sporozoan parasite found 
in the mouse, by Mr H M Woodcock, complete the in- 
vertebrate list Special interest attaches to an article by 
Mr G Sniilh on the iniddle car and columella in birds 
^s the result of observations earned on at a verj early 
stage of development, the author concludes that, while the 
stapes of birds and reptiles (Sauropsida) represents the same 
hone in manutidls, the other parts of the auditory region 
have undergone n different development in the two groups 
U may be noticed that Mr Smith makes no mention of 
Dr Broom’s recent provisional identification of the intei;^ 
nrluiilar cartilage of Ornithorhynchus with the ijuadratc 

Dn J P Ipiomson, secretury of the Queensland branch 
of the Royal Geograplin al Society of Australasia, contributes 
1 paper on Queensland to (he Geographical Journal Dr 
1 homson gives a very clear piiture of the geography of 

I orth-eastern Aiistralm, and wo conimend his paper to the 
police of teachers 

Wl have received a copy of a valuable paper issued by 
the Norwegian " Giadmaalings-Komniission " on the tides 
of the Norwegian coast Analyses and discussion of ex- 
tended observations at a number of stations are given, 
chiefly with the view of separating the two different systems 
of Atlantic and North Sea oiigin, and treating the complex 
interference phenomena obsorvod off the soulhorn extremity 
of Norway 

In ihc Hiblwthcta niatfn ntatitii, v 2, Prof Gino Lona, 
of Genoa, gives an account of the life and works of the 
late Prof Luigi Cremona, .iccompanied by a portrait and 
a chronological list of Prof Cremona's writings 

The theory of Maxwell and wireless telegraphy, by Prof 

II Poincar^, forni the subject of ihi twenty-third volume 
of the physico-cheniK al senes of Sfjtn/in, published by 
Messrs Carn^ and Naud, of P^ris It appears to be an 
extension of the first volume of the senes by the addition 
of chapters dealing ivith the principles and applications of 
wireless telegraphj 

He have received ,i reprint of a Irc^ture delivered by M 
Mxunce d'Oeagno at the Conservaton e des Arts eC 
Metiers, having the tide " Les instruments de precision en 
Trance ’’ It contains i dfvcnption of the more refined 
instruments in use at the Bureau international des Poids et 
Mesures, in the principal observalunes in France, and in 
the French military siirvev 

Under the title of " Malerbrirfe, " Pre'' Ostwald has 
published through the house of Hirzel, Leipzig, a series of 
seventeen short and suggestive essays on the theory and 
piactice of painting Though this slight brochure can 
SI 'ircaly add anything to the reputation of the distinguished 
author, It furnishes another example of the versatility of 
his genius 

An instructive senes of lantern slides illustrating waves 
and kindred forms of the atmosphere, hydrosphere, and 
lithosphere has been collecccd by Dn Vaughan Comlsb 
for Messrs Newton and Co The collection includes the 
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most interesting pictures shown by Dr Cornish at the Royal 
Geographical Society and elsewhere, and the descriptive 
notes which have been prepared for the slides direct atten- 
tion to the chief points of interest 

We have received from New York the first number of the 
Minmg Maga&ine, an international monthly review of 
progress in mining and metallurgy Though new in name, 
the magazine is really a development of the Pacific Coast 
Afinet, a weekly journal of repute It is edited by 
specialists, and the illustrations and typography reach the 
high standard that characterises American magazines. 
The contents are of varied interest Mr J A Church gives 
a sketch of mining, past and future The geographical 
distribution of ores within the United States is discussed 
b> Mr F L Ransome Mr Carl Henrich gives an 
admirably illustrated account of the Guanajuato mining 
district of Mexico , and Mr Henry S Fleming discusses the 
commercial divisions of the competitive coal markets 
Lastly, a useful index of current literature is provided 


OUIi ASTRONOMICAL COLUMN 

VmiBiLiTV OF THE Martian Canals — In Bulletin No 12 
of the Lowell Observatory Mr Lowell extends and sums up 
the results recently outlined by him in a communication 
to the American Academy of Sciences under the title " The 
Cartouches of the Canals of Mars " During the last 
opposition he mode 372 drawings of the planet's visible 
surface on 143 nights, and by carefully examining these 
and eliminating all known extnn&ic variations he secured 
sufficient data to enable him to plot a visibility curve for 
each canal, between January 19 and July 26, which he 
believes exhibits only the actual, intrinsic variability of the 
marking in question Ihis curve he calls the " cartouche ” 
of that canal 

Analysing the 109 curves thus obtained he finds, except 
in three cases, a well marked seasonal variation 1 hese 
curves are not exactly similar, but on arranging them in 
a steadily progressive order it was seen that the order was 
one of latitude, the increase of visibility taking place in 
the north polar canals first and in the equatorial canals 
last Ihe reason assigned for the earlier quickening of 
the polar canals is that all these markings are due to 
vegetable growth, which requires both warm sunshine and 
water for its increase, and, as the general surface of Mars 
IS devoid of water, this growth has to await the arrival 
of [he liberated fluid from the polar caps before it can 
assume its vernal appearance Naturally, the sun having 
already passed the summer solstice, those portions of the 
planet's surface nearer to the water supply will be the first 
to grow the new vegetation 

Further considerations, dealt with in extenso in the 
Bulletin, lead Mr Lowell to the conclusion that both the 
anomalies and the generalities he has discovered argue for 
the artificial origin of the Martian canals 

Totai Solar Eclipse of 1905 — ^An article in the August 
number of the Bulletin de la Soctit^ astronomtque de France 
gives a number of details concerning the eclipse of 1905, 
and maps showing the entire path and the sections of it 
which traverse Spam and Tunis A set of diagrams show- 
ing the appearance, at various places, of the greatest phase 
of the eclipse, indicates that for Pans the eclipse commences 
at T2h 3 im (Paris Civil M T ), has its greatest phase 
(o HtM) at i3h 19 im , and finishes at i4h 31 7m 

Solar Prominences during 1903 — In No 6. voi xxxilL, 
of the Memarii della SoctetA degli Spetiroscopisti Italtani, 
Prof Mascari summarises the results of the observations 
of prominences made at Catania during 1903. 

Very few prominences were seen during the first months 
of the year, but they were notably augmented later. In 
January and February the phenomena presented themselves 
with equal intensity in each hemisphere, but in the second 
and third trimestres they prevailed in the northern hemi- 
sphere, whilst in the fourth they were more numerous In 
southern latitudee, 
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The number of days without prominences during 1903 
was 38 per cent of the total number of daye of obeerv- 
ation, instead of 67 per cent as in 1903. The mean latitude 
of the prominences in 1903 was 42° 1, as coin|»red with 
48° 4 in the previous vear The undecennial minimum of 
prominence activity apparently occurred in October, 190a 


The Lowell Spectrograph — In No. i. vol. of the 
^slfophysical Journal, Mr. V M. Slipher gives a detailed 
description of the complete spectrograph ic equipment 
obtained for the Lowell Observatory from Mr J A 
Brashear in igoi 

The chief instrument differs but little from the Mills 
spectrograph (Lick), and its linear and angular dispersion 
at lly, as compared with the other large Instrument! of 
Its class, may be seen from the following table — 


Spenrograph 

Lowell 

Mills (Lick) 
Poisdam HI 

Bruce (Yeikes) 


Focal lengih 
of camera 


Diapenion 


Linear, lenih An|nlir, for one- 


Short 

mm 

386 

M S 

3^8 

Long 

471 

11 4 

368 


406 

12 6 

405 

1 

560 

10'2 

36 5 

2 

410 

138 

365 

A 

449 

107 

42'8 

B 

607 

7 9 

42 8 


Mr Slipher 's communication gives all the details of the 
instrument’s construction and mounting, and is illustrated 
by several photographs and colour-curves 

A New Band Spectrum op Nitrogen — Whilst photo- 
graphing the spectrum of the afterglow from metallic spark 
discharges in an atmosphere of nitrogen, Mr Percival Lewis, 
of the University of California, has discovered what is 
presumably a new band spectrum of nitrogen He found 
that the afterglow occurred only in chemically prepared, 
dried and purified nitrogen, and then only when a strong 
condenser discharge was employed 

The spectrum is discontinuous, consisting of lines and 
bands, some of the latter belonging to Deslandre's third 
group, whilst others were of unknown origin No after- 
glow occurred in the metallic vapours unless there was an 
afterglow in the gas New bands occur in most of the 
spectra obtained at AX 2750, 2890, 3035, and 3200, whilst 
others, at approximate wave-lengths 33B0, 3575, 3805, 4130, 
and 4540, only occur in some of the photographs Of the 
latter bands several may be due to NO, but none of them 
are found in the spectrum of NO, (Astro^ hy 5 ical Journal, 
No I, vol XX ) 


77 / 7 ? PERSEID METEORIC SHOWER OF 1904. 

*^1:118 shower has not furnished a rich display this year ^ 
^ in fact, the number of meteors visible appears to have 
been decidedly below the average Yet there was no moon- 
light to offer any Impediment, and the nights were very 
clear just at the important time 

On August 9 there were a few Perseids, but the meteors 
recorded from all sources little exceeded the average number 
observable on an ordinary night in August, and I wrote 
down in my notebook that 1 had never seen so few meteors 
on August g in any previous year 

On August IQ there was an increase in the number visible^ 
but 1 made no lengthy observations 

On August 11, between loh 30m and I3h 30m., Perseids 
were falling at the rate of about 25 per hour for one 
observer, and the radiant was at 46° + 58*’ from 37 paths 
This horary rate is for an observer who registered a few 
of the tracks, and whose attention, therefore, was not given 
continuously to the sky Mr McHarg at Lisburn, Ireland, 
says that from loh. to iih local time the Perseide averaged 
30 to the hour Mr. J Webb, of Bristol, counted ii between 
9h 50m and loh 50m , Mr W E Beslcy, of London, 
saw 66 meteors in 3 hours between loh, 30m and I3h 30111 , 
and others must have been missed while records were being 
made He saw meteors as bright as Jupiter or Venu^ at 
loh, 30m , iih 14m , iih 3om , and i3h ym* Mr 
McHarg noted a brilliant green fireball > 9 at loh eom. 
GMT falling in Libra a little west of a and directed 
from f Bobtis, so ic was probably a Perseld 
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On August la the Perseids were again m evidence, but 
not very abundantly At Bristol between loh and 
ish 3ptn there were about 17 Or ao per hour, but the watch 
was not quite continuous The radiant was very sharply 
defined at 47^+58*’ from about ao pat^e 
On AuMst 13 the sky was less favourable, there was a 
good deal of base, and the stars were blurred and faint , 
only a few Perseids were seen in these adverse circumstances 
Though the shower generally was not a plentiful one. it 
IS likely to prove interesting in some of its results, for a 
number of its meteors appear to have been observed at more 
than one station, and their real paths can be computed. 

Three features in reference to the shower of 1904 appear 
to the writer to deserve special mention — 

(1) The sharply defined point of radiation on August ii 
and 13 

a lhe comparatively meagre character of the display 
The fact that nearly all the Perseids appeared on the 
right (western side) of the radiant This was very marked, 
and the writer has been struck with the same peculiarity 
m preceding years There were many Perseids in Andro- 
meda, Pegasus, Cassiopeia, Cepheus, and Cygnus, but 
few in Camelopardus, Auriga, the Lynx, and Ursa Major 

W F Denning 


THE THIRD INTERNATIONAL CONGRESS 
OF AfA THEM A TIC JANS 
'^HERE are few towns better suited for a scientific gather- 
^ ing than Heidelberg, and few scientific gatherings 
have passed off so successfully as the third International 
Mathematical Congress which met there from August 8 
to 13 The number of mathematicians attending the 
congress was 330, giving with holders of ladies' tickets a 
total membership of nearly 400 The German Government, 
the Grand Duke of Baden, the municipal and university 
authorities of Heidelberg, the Deutsche Mathematiker 
Vereinigung, and an influential executive committee all 
joined in giving the congress a hearty welcome, and the 
local arrangements were perfect 

The formal proceedings opened on Tuesday, August 9, 
under the presidency of Prof H Weber, of Strasburg 
The year 1904 being the centenary of the birth of Jacobi, 
the occasion was selected for the delivery of an address by 
Prof Leo Konigsbergnr on Jacobi’s life and works A 
large volume by Prof Konigsberger dealing with the same 
bubiect was published by Messrs Teubner in connection 
With the present commemorations 

Another feature of the congress was the presentation, by 
Prof Klein, of the first copy of vol 1 of the “ Encyklopadie 
dcr matematischen Wissenschaften, " which volume has 
just been completed Considerable progress was also re- 
ported In the preparation of the French edition of the 
‘ Encyklopadie '' 

Prof Gutzmer, of Jena, presented Q history of the Deutsche 
Mathematiker Vereinigung, founded in 1890, as well as the 
July part of the /ahresbericbt of the society, containing 
papers on the teaching of mathematics 

Passing on to a review of the work done in the sectional 
and general meetings, the most noticeable feature revealed 
by the general spirit in which many of the papers were 
written was the growing tendency in the mathematical 
world to devote greater attention to the practical and ex- 
perimental aspects of mathematics, especially in connection 
with mathematical teaching. From such signs as this it 
appears not unlikely that we are on the eve of a renaissance 
period In the history of mathematics A lasge collection of 
models, mathematical instruments, apparatus, and books 
was exhibited in the large hall of the museum Prof 
Runge, of Hanover, exhibited and described Leibnitz’s 
calculating machine A number of experiments on fluid 
motion past various boundaries were shown by Prof 
Prandtf, of the same town These differed from Prof Hele* 
Shaw's experiments with thin films In that a vessel of some 
depth (say an inch or two) was used, and water oa liquid 
of small viscosity employed , In this case a series of vortices 
were seen to be thrown ofl in succession from a cylindrical 
or bther obstacle, and the various stages of formation of 
c'ach vortex were clearly demonstrated bv photographs as 
well a^ experimentally 
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Prof Greenhill'l diicourse on the theorjr of the top, con- 
sldered historically, also contained an attempt to give 
graphical representations of the motion of the top, and was 
illustrated by experiments with bicycle wheels and other 
equally simple apparatus 

Coming to matters of more purely educational interest. 
Prof Klein, in his address to the applied mathematics 
section, gave an amusing account of the methods in vogue 
in certain German middle schools for obviating Che use of 
the calculus, a state of affairs reminding one of the old 
Cambridge " three days " Prof Loria, of Genoa, stated 
that the attempt to abolish Euclid m Italy had failed owing 
to the badness of the text-books brought out to meet the 
new ionditions, that a Government prize had been in con- 
sequence offered for a good manual on geometry, and that 
the books of Veronese, Enriques, Amaldi, Paolis and 
others were the result 

Prof Gutzmer urged that elasticity and thermodynamics 
should form part of the training of every professor of applied 
mathematics Resolutions were passed by the tongress 
tirging the Cioverninint to provide models and prmection- 
lanterns for use in teaching mathematics in the (German 
schools and technical colleges A further resolution related 
to the teaching of geometrical drawing in schools 

In connection with the historical section, a resolution waa 
passed relating to the publication of Euler's works by the 
Carnegie Institution Prof Sihlesinger announced the 
appearance of the first volume of the works of L Fuchs, 
and a bibliography of Wronski’s works was presented by 
Prof S Dlckstein 

Of papers m applied mathematics, the most remarkable 
was Prof Sommerfrld's investigation on the muhon of 
electrons, the remaining papers dealt infer alia with the 
problem of three bodies (Profs Delaunay and Levi-CivitaL 
equations of wave motion (Profs Volterra and Hadamard), 
attractions (Prof Genese), and geodesy (Prof Borsch and 
others) 

In pure mathematics the most striking papers were those 
by prof Hilbert on integral couations ind on the found- 
ations of arithmetic, and Prof Konig\ proof that the 
continuum cannot be equivalent to any well ordered group 
Prof Painlev^, of Pans, gave an admiiable discourse on 
the integration of difTerential equations Prof Segre, of 
Turin, on the geometry of to-day , and Prof Wirtinger, of 
Vienna, on Riemann's lectures on hypergeometne series 
We also note papers by Prof Schlpsinger on Riemann's 
problem, by Prof Borel on approximations of continuous 
functions, and many others too numerous to mention Prof 
E Study showed that the paradoxical result 2 = 4 could be 
obtained from considerations of intersections of quadric 
surfaces 

I The congress was international in every &ense, the 
membership including representatives of Germany, France, 

I Great Britain, Italy, Switzerland, Auiitria, Sweden, Den- 
I mark. Spam, Russia, japan, the United States, Greece, and 
other countries Only seven of the members present were 
from Great Britain 

Fur the meeting place of the next congress in 1908, Rome 
has been selected, and the congress will take place at a 
somewhat earlier time of the year (probably about Easter) 
In this connection a prize is offered for the best thesis on the 
theory of algebraic gauche curves It has been decided to 
hold the next following congress in England 

Not the least important feature of the congress was the 
large amount of local interest shown in the organisation 
of social entertainments. On Wednesday, August 10, 
a dinner was given to all the members in the new 
Town Hall of Heidelberg On the Tl^ursday we were 
received and entertained at Schwetzingen by the Hereditary 
Grand Duke of Baden The next evening we sailed down 
the Neckar in illuminated barges, and on reaching Heidel- 
berg the castle was illuminated by red fire, the proceedings 
ending with fireworks, including a set-plere of the Pytha- 
gorean Theorem (Euc 1 , 47). The last evening we were 
entertained at a concert at the castle, followed by another 
illumination and a Kommers, for which a special song- 
book had been published that included >^a number of amusing 
mathemalfiral songs written for the occasion To make this 
insight into German etudent life more real, two delegates 
were elected by the students of German universities to 
officiate in the uniform of their corps, and with their swords 
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1 he town concert! end many pl^cdi bf "intereit were 
■pecially thrown opan to nusmbera I The arran^iment of 
meeting places In one or more ca/^s was another feature 
which added considerably to the social success of the meet- 
ing Excursions were organised to the Stift Neuberg, to 
Speyer, and up the Neckar Valley 

Mathematicians who had known of one another for years 
as mere names have now become personal friend'^, and we 
■shall carry away life-long reminiscences of the many 
pleasant meetings which have done much to cement the bond 
•of union between fellow workers in all branches of mathe- 
matics and of all nationalities O H Rrvan 


VmVERSlT^ EDVCkTlOHAU 

INTELLIGENCE 

On Monday, August aa, the University of 
Cambridge conferred seventeen honorary degrees on the 
occasion of the nieeling of the British Association The 
following are the speeches delivered by the Public Orator, 
Dr Sandys, of bt John’s College, in presenting those of 
the recipients who received the degree of Doctor in Science 
for distinction m natural silences, mathematira, or 
anthropology — 

QsKAR BaCKLUNH PhoFIlSSOR Ot AsrRONOM’k, 

St Petersburg 

Ab evteris exorsi, pnmum ornniuni ^alutamus nuntium 
quendam sidereum, ab aiie ilia celeberrhna prope Petropolin 
stellis observandis dedicata ad nos devectum, quae tnum 
deinceps Struviorum nommibus lamdudum gloriatur Ipse 
tnliiim viroruni haeres digiiissimus, planetarum potissimum 
in moles motusque perturbatos diligenter inquisivit, et 
Enckii praesertim cometen, ter in quoque decennio inter 
sidera nostra lucentem, indagandum sibi sumpsit Dum 
(iiiTUtae illius reditum m mense proximo spe certa 
evpectamus, sidens illius indagatoreiii indcfeissum hodierni 
diei inter luniina libenter nunieramus 

Hbnht Becquercl, Phoi tssoR or Physics, Pxris 
Francogallorum e republicd vicina cursu prospero ad nos 
pervenit suentlarum Academiae Pansiensis socius illustris, 
CUIUS ctlam patrem avuniquc hunore eodem ornatos fuisse 
lonstat Ipse in vi magnetua praesertim exploranda diu 
praeclare \ersatUB, nuper propterea imprimis famam est 
ndrptus, quod mecalluin, sideris Urani inventoris in 
honorem, olim Uranium nominatum, primus omnium nuper 
probdvit ipsuin radios quosdam mirabiles emitCcre, quos 
eham per metalla transire non dubitare Lacramiir virum 
tarn illustrem scientiae lumen, a patre suo sibi olim traditum, 
iplcndure novo a sese exauctum, etiam aliis invicem 
lamdudum tradere Etenim, scientiac quoqur m Uiinine 
vitali per saecula hominum tradendo, 

" ML rcrum ^ummi novaiiir 
temper, ei inter iimii'ile^ lUuiun vivun^ 
bt qURhl cur-<ore<f viibi iBinpnda U'ldiini ' 

J, \V Bhuehl, Professor of Chemistry, HanFiEERG 
balutamus deinceps viruin urbis Palatinae inter pro- 
fesfiores illustres lanidudum numcratuin, viruni in scientia 
ihcmica insignem Ut rem scientiae illius ad hi«itoriam 
pertinentem paulo allius repetamus, inter phvsicos antiquos 
olim, utl nostis, Hnem ^ecandis cnrporibub esse negavit 
quidem Anaxagoras, Democritus auttm aHirniavit , Demn- 
cnCi vero atomos, per duo milia annuruni inuiiles et 
infructuosas existimatas, scientiae chemicae saltern inter 
professores rursus in honore esse constat Vln huiusce 
autem inter merita id potissimum (ommeinoratur, quod, 
expenmentis exquisitiB lam per quattiior et vigmti annos 
adhibitis, praeclare ostendit, quae potissimum inter res in 
iiniiin revera compositRs atque atoniorum, rerum earum In 
partiLul^ quaque Lonsociatarum, distnbutlonem ratio inter- 
cedut Lnde ht, ut etiam in rebus perquam multiplici modo 
compositis, atomorum illarurn nexus accuratius explicentur, 
atque etiam in cnlunbus qtiibusdam novis vetera ilia 
Lucretil verba denuo vera reddita sint, quo docente rerum 
pnpiordla 

" vniuB sunx. P'aedi a foi mhi 
e qiuLua omne fonuH Bi|nuni variMique loit-K 
pmptaraR, nucni refeu quod Hdiina qvMque 
cum qulbni at quAli ptniUitB coniineantur 
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Adolf Enolbr, Protebaor or Botany, Buum. 

Universitatis Berolinensis e professorlbus praeclaris adest 
vlr, qul arborum et herbarum provinciam exlmiain lam per 
annoa quadraglnta luculenter illuatravit Hoc lubente, quot 
arborum genera conifera, quot liliorum varietatea, quot 
dicotyledonum speciea obacurae, e tenebns m lucem novam 
surrexerunt ■ Idem (ne plura commemorem) etiarp scientiae 
suae Acta a se condita lam per annos tres et viginti edidit, 
genera plantarum omnia in ordinem optimum reduxit, ne 
palaeontologiam quidem neglexit, neque Africam Onentalem 
ncque Amencam Australem inexploratam reliquit Quod 
ad alios attinet, Victoria Hehnii librum celebernmum de 
transitu plantarum ex Asia in Europam conscrlptum 
acruratiorem reddidit, etiam plantarum per orbem terranim 
distributionom Alexandn Humboldtii in memonam pro- 
^ecutus In scientiQ botanica nemo fortasse hodie Pllnii 
ipsius verba sibi verius potest arrogare — “ non unlus lerrac 
sed totius naturae interpretes sumus ” 

P4ui yoN Groth, Professor of Mistralogv, Munich 

Kx urbe pulcherrima, quod Bavariao totius (.aput pst, ad 
nos pprvenit vir studiorum in rpgione pulchernma versatus, 
qui crystallorum scientiam physicam professus, Millcn 
nostn, virl insignis, crystallorum describendorum rationem 
et ipse praetulit et aliis omnibus per Europam totoin com- 
mendavit Quantum in sncntia sua in ordincm redigenda 
atque etiam aliis tradenda profuent, testantur Acta ilia ab 
ipso (ondita et per annos plus quani quinquc Pt vi^lnti 
eclita , testantur tot discipulorum et amicorum etiam inter 
extPios gi atulationes recentissimae , testdtur praeieptons 
tanti in honorem imago ipsius arte eximia depicta et anni 
hums paulo ante Kalendas Maias dunata , trstatur hodiernus 
denique dies, quo nomen viri " quern rumor alba gemmeus 
vehit pinna,” tituli nostri signo hononfico consignamus 
Etiam hodierni diei memor, potent fortasse Martialis verba 
niutuan — 

' Felix uiraqur luv, die^qiip niibn 
Sign*tifli niplioribui lnpilli<i ' 

\LBRHlir Kossci, PROl-rSSOR 01 - PHVMOLOGV, HnOFIBERG 

Urbem Palatmam denun in mcmonani vocat physiologiae 
illius chpiiiicae professor insignia^ quae quicquid vivit 
perscrutaii tot corpuscuK textu tcnuissima explorat ct 
explicBt, tot ccllulas absconditas in lucem prntrnhit pi 
enucleut Vbhinc annos sex ciu&dem Universitatis, eiusdem 
scientiae professoreni in hoc ipso loco laudaviiniiv, qui in 
unoqunque e tribus deienniis hanc scientiam magnopere 
arliuvit In professore illo laudando sperabamus intra 
pioxiniuiu decennium fore ut talium virorum labonbus 
phvsiologiac in provincia chemica laurus plunniae refer- 
rentur Quod illo die sperabamus professoris illius successor 
feliciter ratum efferit 

Henhv F OsnoRN, Professor of Zoologv, New York 

L republira maxima trans aequor Atlanticum diu prospere 
constitutn laetainur ad nos advcctum esse virum palaeonto- 
logiae praesertim in scientia Insignem, qui non modo in 
Univcrsitate Columbiana, nobis et linguae et studionim 
communium societate coniunctissima, zoologiam praeclare 
prohtetur, seel etiam, Eboran Nnvi in Museo maxlmo 
nnimaliuni ingentium e rupibus ipsis effossorum multitii- 
dinem saxeam, sive Dinosauri sive Atlantosaun nommantur 
sive alio aliquo nomine splendidn glonantur, summa sollertia 
(onquisivit, summa arte disposuit, summa cura custodit 
Gaudemus rempublicam illam, tut rerum novaruin variptate 
excellenteni, ptiam vitae prtstinae vestigia tam antiqua tajita 
lum alacritate perscqui luv at virum hospitii jure cum 
plunmis coniunctum Ennii ipsius in verbis etiam propterea 
laudare, quod, in Museo illo ” multa tenens antiqua, ’ Ipse 
“ ^•RTegie cordatus homo " esse perhibctur 

^IIO VoLlBRRV, PROtEbSOR OF \PPL1ED M VTIIKMATICS, 

Rome 

Qupm genuit Ancona, quern ar\ antiqua Etrunae mo 
nomine ornavit, quem primum Pisarum, Galilei cum 
memorid consociatarum, deinde Augustae Taurinoruin, 
denique Romae ipsius Unlversitas inter professores suos 
numeravit, mu It is profecto no mini bus observantiaa vestrae 
commendatur Sea, ut rellctia nominibus ad res ipsas pro- 
gredlamur^ inter pentos constat virum bunc Ivicis praesertim 
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m IwHnjs IJivestlfaiidiB ease imprimis lllustrem atque 
scientiae dynamicae fut aiunt) in raCione umversa exploranda 
pluk'imum pollere Viri Italiae totius inter mathematicos 
conspicui meritis accuratlus eapllcandis gravamur prorsus 
imparem ease veterem lUam linguom Latin am, quam ip&a 
Italia Britannia olim donavit His saltern in studns Italia 
hodiema Itallam antiquain superavit 

Sir David Gill, KCB,FRS,HM Astronomer at 
THE Cape 

Ad patriam reversl, quam libenter saliitamus viruni in 
stellis observandiB Insignem, qui inter Aberdonienses buos 
astronomiae studia ohm auspicatus, pUnetae Veneris 
transituED in OLeano IndiLo accurate observanduin curavit 
Idem et Aegypti et AFncae Australis coloniae extremae et 
Terrae Natalis spatia ampla dimensus est . stellarum omnium 
imaginum lutis ipsius auxilio reddendaruin aurtor fuit 
assiduus , Africae denique in promontorio remotissiino 
arcpm radestem sibi crcditam quinque et viginti per annos 
fortiter et fehcitor occupavit In excubiis illis patna procul 
tolerandis quam fortem ipsum, in alios quam generosum 
sebe praestitit, aliorum labores quantis stimulis incitavit, 
ad exitum felicem perdurtos quanta benevolent! a excepit ' 
V^in tails sub auspiciis et unius e professonbus nostns sub 
praesidio pro scientiarum societate Bntannica in annum 
proximum Bonae Spei in Promontorio bene nominato licet 
omnia fausta auguran 

A W Howni: h G S , Honorary Fellow oi- the 
Anihroi'Olooical Institutl, Ac 

Australiac praesertim aborigines, in annos smgulos ad 
minorem numerum redactos, nonnullis vero in locis prope 
fundituB extinctos, simphcitatis pristinae mores antiques 
diutissime conservasse constat Hic autem, a collega 
optimo, Collcgii vicini alunino adiutus, indigenarum illorum 
primum consuetudines nuptiales, demde adulescentium 
initiationes, denique religionis rudimenta pnma, diligenter 
invcstigavit, et prions aevi memonam evanescentem 
litterarum monumentis fideliter mandavit Taliuin virorum 
labonbus histona, si non " magistra vitae," at certe " lux 
veritatis," " nuntia vetustatis, ” " vita memoriae " esse 
gloriatur 

Sir Norman Lockyer. K C B , F R S , Dirfctor of the 
Solar Physics Observatory, South Kensington 

Inter astronomiae et scientiae physicac Anes patet pro- 
vincia, ubi, instrumentis subtilissimis adhibitis, etiam solis 
ipsiuB radii retexuntur, et, linearum varietate quadam 
nunutissima observata, corpora prima, e quibus sol ipse est 
lumpositus, inter sese distmguuntur Adest vir m regione 
Urn pulchra exploranda inter principes numeratus, qui, ne 
his quidem Ambus contentus, non solis tantum delectus 
identidem observavit. Bed etiam astronomiae provlnciam 
iimpliBSimam sibi vindicavit Idem, per annos prope quinque 
et triginca Actis quibusdam praeclans luculenter editis, anni 
(uiusque septimo quoque die renim naturae totius varietatem 
orbl terrarum patefecit 

Major P A MacMahon, F R.S , formerly Professor of 
Physics at the Ordnance College, Woolwich 

Adest deinceps militis insignis Alius, miles matKematicis 
praesertim in atudiis spectandus, qui praeter alios laudis 
tituloB etiam scientiarum societatis Brltannicae inter 
ministros praeclpuos numeratur Studiorum suorum in 
laelo puro, in regione ilia lubliml a Cayleio nostro feliciter 
peragrata, dm Yersatus, studiis illis caelestibus sermonis 
Latin! Musam pedesirem, longe Infra in terns relictam, 
nihil aliud quam numerorum theorlam quandam e longinquo 
iontemplarl patitur Cetera omnia scientiae tarn sublimis 
'Hysteria, peritis patefacta, a nobis certe pal am divulgan 
non conceoaum, lllud autem unum dixerim Si, SyPacusis 
(.aptifi, Archimedem, Intentum formis, quas in pulvere illo 
erudlto descripSarat, Marcelll in exercitu miles tails 
aspeneiOBat, cael^ epectatorem ilium unlcum, tormentorum 
bellioDTum machlnotorem ilium mirabilem, sine dubio 
nunqtfflhn Inlerfeoimt, led velut locium et fratrem Btatim 
<^sset ampleEiis 
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Sir Y^jlliam K C D , b R S , Professor of 

Chemistry at University College, London 

Virum inter Lalcdones huos atque iqter Germanos 
eduLatum, titulo nostro Acadeniico fortasse eo digniorem 
putabitis, quod lam in orbe terrarum toLo Academiis fere 
Mginli honoris uiuba est adsiriptUN Per annos septenidecim 
inti>r Londinienses snentiam rhemiLain praedare professus, 
at rib praesertim elementa c\ploravit, et (cum aluiuno nosiro 
inbigni, Rayleio, lonbOLiatus) clcmentum illud Argon 
nuHLupatum reppmsse conAtetur btiam propterea lau- 
dandus csl quod in niPtallib Htlium invenit , quod 111 aere 
ipso Neon, quod Krypton, quod Xenon, tot fleinenta ex 
Ipsa reruin naturae ongine latentia dotexiL, detecta nomini- 
bus pulchns, nominibus Graecis, ornavit Nonnullis certe 
e nobis non ingratum, etiam m elementis novis noniinandis 
linguae Graecae antiquae utilitatem coinprobatam contem- 
plan, luvdt etiam ipsiub nomen gentile et ohm et nuper 
propter hnguarum perltiam inter Caledones cplcbraium, m 
rerum et nominum invenCore tanto, etiam rerum naturae 
suentia illustratum ndmirari . 

AariiijR Schuster, F R S , Professor of Phvsus i\ the 
Victoria University of Manchesieh 

Viruin hbenter rursus agnostimub, qui pnmum Mocni bui 
in ripa, demde inter Mancunienses, denique in urbe Palatina 
educatus, inter nobmet ipsos et Maxwelhi et Kd>leii nostn 
inter adiutorcs praecipuos ohm numerabatur Pobtea solis 
defeetioni in India trans Gangen observundae quondam 
praepositus, a socictate regia ob luds arcana fehciter 
expjorala numismate aureo est donatus Lactamur vinim, 
qui fluminis palerni in npa ad rem argontanani non sine 
lucro magno sese dedere potuisset, scientiae lurem lucro 
practullsse et luiem ipsam explorandam elegisse Virum 
talcin dum corona t, Aiademia Virtutem ipsam aemulatur, 

" diadema tuLuin 
dcfcKiia uni propnnmqua iauriiin 
quuquiH micentei oculo irretorto 
■pectnt scervofi " 

Sir William Ihisllton-Dyer, K C M G , F R S , Director 
of niE Royal Botanical Gardens, Kfw 

Laurea nostra luvat hodie decorare virum Florae in studiis 
inslgnem, cuius soccrum m eisdem studns illustrmi nbhinL 
annos duodequadraginta Academia hbenter ornavit Isidis 
propter undab educatus, scientiam sijam eximiarn et in 
Anglia et in Hibernia professus, Tamesis in npa, Florae in 
hortis pulrherrimis, lam per annos prope tnginta vitae suae 
tabernaculum collocavit Nomen autem eius non iiiodo 
regionis Tamesinae sed etiam Afnrae Australis, Africae 
denique interions, cum Aonbus consociatur Satis ainplus 
igitur laudandi campus patet, campus floribus lonsitus, 
omnique pulchntudinis varietate distinctus , sed Flora vocat, 
sed horti nostn vos invitant, sed oratorem vestruni, Maronis 
non immemorem, hortos canere volcntem, temporis spitiuni 
excludit 

’* Exininio iii lam aub fine iBbonim 
^ ' vela iTAham et lerrl* fc«tlnem sd venire pranuh 
rorsilan et pingues hortei quae cur a colcndi 
y ^ omaret canerom, bifenque rauria Pacbti, 

t yanim haec ipse eouidem, spaids cHclusUi iniquu, 
praeiereo, atque anil post me memoranda ralinquo " 


Dr J Lorrain Smith, Musgrave professor of pathology 
at Queen’s College, Belfast, has been appointed professor 
of pathology and pathological anatomy in the University of 
Manchester 

Dr Jules Tannery, subdirector of the Paris F^tole 
normale supdneure, has been appointed professor of differ- 
ential and integral calculus, and Dr Houssay professor of 
zoology In the faculty of science These two aimintments 
are consequent upon the inauguration of the mjv regime 
at the normal school, which has now been attaffl^ to the 
Sorbonne 

In September, 190a, the Board of Education referred to 
the consultative committee the questfon^ of drafting regu- 
lations idft the establishment of supplemental registers for 
teachers of special subjects Acting upon the report of a 
subcommittee appointed to consider the subject, the Board 
of Education has announced that tbe establishment of 
supplemental registers will be postponed until the teaching 
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of the subjects proposed for the supplemental registers has 
been further organised in connectloa with general education. 

Thv Duke of Devonshire, on August ao, banded over 
from the trustees of the Keighley Mechanics' Institute to 
the Corporation of the town the title deeds of premlsba 
valued at more than 50,000! , which the munlupallty js 
taking over During the course of his speech on that 
occasion, the Duke of Devonshire referred to the work with 
which he has been associated as president of the National 
Association for the Promotion of Technical and Secondary 
Education The association haa pointed out that ‘the 
industrial and comcnarctal supremacy of our country, upon 
which Its power and greatness mainly, if not entirely, de- 
pend— a supremacy which once was unquestioned and un- 
disputed — IS not unassailable and is not unassailed Our 
former supremacy rested mainly, If not entirely, upon the 
possession of great natural resources, and upon the energy 
and industry of our people These are not now the only, if 
they are the chief, elements in industrial success The 
discoveries* of science and the application of science to 
industries have revolutionised the conditions of industry 
Other nations, among whom Germany and the United States 
have been foremost, but all other Continental nations — 
France, Italy, Switzerland, and others — have appeared to 
realise this fact sooner than we have done, and to make 
greater efforts, and more organised efforts, than we have 
done to give to all classes engaged In these industries 
the scientific instruction which is In the present day 
the necessary condition of success There are signs that 
these efforts on their part, and on the part of other countries, 
and this comparative negligence on our part are already 
having effect, and it is incontrovertible that it must sooner 
or later have a vast effect prejudicial to our own commercial 
and industrial supremacy It is now recognised that 
scientific instruction for the whole of our people is a 
necessary element to our industrial success Cultivated 
brains are as essential to industrial efficiency as even the 
strongest arms or the most willing hearts The duty of 
importing this instruction to those who need it is one that 
can no longer be safely left to the efforts of the benevolent 
or the philanthropic, but is the duty of the State as much 
as that of national defence, the defence of our Imperial 
possessions, or the defence of our own shores 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June 16 — "The Lelhal Concentration of 
Acids and Bases in respect of Paratnoccium aureha " By 
J O Wakeiin BarrAtt. 

The author finds chat the strong mineral acids, hydro- 
chloric, nitric, and sulphuric, in o 0001 N concentration kill 
Parammcia in ten to fifty minutes Organic acids, in the 
same concentration, kill sometimes with greater rapidity 
(formic, lactic, and oxalic acids), sometimes with less 
rapidity (citric and acetic acids) Exceedingly weak acids 
(carbonic, carbolic, boric, hidrocyanic) require a much 
greater LoncentraCion in order to kill ParamcEcia in the 
above period of time 

The hydrates of potassium, sodium, lithium, calcium, 
strontium, and barium in oooa N concentration are fatal 
in five to sixty minutes Ammonium hydrate is more 
lethal, and far more so is the extremely weak base antlin 
Ihe lethal character of the alkalis exhibits an order corre- 
sponding to their periodic grouping 

The experiments made indicate that the action of acids 
and alkalis upon the living protoplasm of Paramcccia is 
of the nature of a chemical reaction, and is not purely 
hydrolytic in character, 

< * Paris 

Academy of Sclencee, August 16 — M Mascart in the chair 
—The second approximation to the equalton for the flow 
of sheets of unaerground water under slight pressures 
J» ■WueelneeB* — New researches on the liquefaction of 
helium Sir Jdmes Dawiwr. A side tube containing charcoal 
is added to a vacuum tube, and the tube filled wlSi helium. 
When the charcoal is cooled down by means of liquid 
hydrogen to 15" C absolute temperature, tfie vacuum pro- 
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duMd li so good that ■ odl ■ idnanlt gMrh la air 

is required to produce a slight phosphorescent ^oMbwge In 
the middle of the tube It follows that at this Ipw Cehmva- 
turo [he charcoal is a good abiorhent of heUum* j These 
experiments are regarded as confirming the conolualon that 
the boiling point of helium will not be foubd to be below 
5** C absolute — On a crystalline combinaCLon of the acetate 
and thiosulphate of lead, aPb 5 aO|,(CHg— COJjPb P 

Lomoult. This compound is precipitated from a solution of 
lead acetate to which some sodium thiosulphate has been 
added, and the precipitate of lead thiosulphate re-dlssolved 
by the addition of acetic acid, The above formula Wai 
cstabJiNhed by analysis — ^The alloys of sine and magnesium 
O Boudounrd. A series of alloys was prepared contain- 
ing from 5 per cent to 90 per cent of ma|meiium, the 
melting points of which were determined. The melting 
point curve showed a maximum and two minima The 
maximum corresponded to a definite combination, Zn.Mg, 
and the microscopic study of a polished section proved the 
existence of a second definite compound, ZnMgg Both 
thp'sp alloys were isolated — ^The properties and constitution 
of chrome steels I^on Quiliwt. Two senes of chrome 
Steels were studied, both by micrography and by mechanical 
tests One senes contained very little carbon, the other 
o Sk per cent The steels studied were found to fall into 
four classes, and the limitations to their practical use are 
given — On the evolution of structure m metals G 
Oartaud. A micrographic study of the crystallisation of 
lead — ^The first stages in the development of 5accuiina 
carcmi Paul Abric. — On the comparative values of the 
tissues of the tail from the point of view of regeneration 
in the larvai of Alytes, and on the possible absence of this 
regeneration P Wintrebert. — ^The geology of Chabn&res 
(Hautrs-Alpps) E A Martel 
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AUERICMi AND BRITISH YACHTING 
American Yachting, By W P Stephens Pp ix+ 
380. (Loridon . Macmillan and Co , Ltd ) Price 
, 8f 6d. net. 

T his excellent book not merely contains a well 
written history of American yachting*, but puts 
on record the principal points in the development of 
yacht ^designing, both in the United States and in this 
country, during the fifty years since the famous 
Amenca came to this country (in 1851) and astQmshed 
English yachtsmen by her remarkable performances 
The contests between English and American yacht 
designers have been continuous and keen, including 
struggles for the America Cup as well as matches of 
equal or possibly greater interest between yachts of 
many classes Some of these have received little 
attention, although the results have had considerable 
influence on later construction The author is a keen 
sportsman, fully informed upon all branches of his 
subject, and capable — as many other yachtsmen are in 
these days— of discussing the problems of yacht design 
on a scientific basis Americans have inherited from 
this country the love of yachting as a sport, and have 
given repeated proofs that they are formidable rivals 
in the design and management of yachts They have 
gradually reached an appreciation of what Mr 
Stephens describes as ** the importance of Yachting to 
a maritime nation " He says — 

** It is a stimulus to the advancement of Naval 
Architecture, such as is necessary m maintaining the 
Naval and Merchant Fleets at the highest standard, 
it 16 a training school for seamen both amateur and 
professional, and its mimic battles are constant re- 
minders of the necessity for perpetual progress in all 
details of Naval development 

As to Its influence on individual yachtsmen, Mr 
Stephens considers that yachting 

can fairly claim a place amongst the arts and sciences 
as a purely intellectual pursuit The Science of Yacht 
designing, a branch of Yachting which many amateurs 
foUow as a recreation, offers an unlimited field for study 
^,^id rescarej^ The man who can design his own 

JBacht, iar^ or small, construct her, or at least plan 
supervise the construction, and hnally can guide her 
Co ^ head of the fleet with his hand on the tiller, his 
, active brain anticipating each move of clever opponents, 
may well lay claim to one of the highest achievements 
' within the reach of any sportsman " 

Concurrently with the abandonment of “ rule of 
thumb " methods in yacht design, there has been an 
important change in regard to the publication of in- 
formation respecting the forms and equipment of 
" yachts. F'ormerly, secrecy was the rule. Yacht owners 
took elaborate precautions to prevent the publication of 
details Very often this secrecy was associated with an 
ignorance of principles, resulting in false estimates of 
, the relative and importance of causes influencing 
, success. Thd late Mr Dixon Kemp did much to break 
this practice; hU books on yachting remain valu- 
Bhqt to this 'day. Mr. Stephens does not enter into 
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technicalities so fully as Mr Dixon Kemp did, but he 
writes with intelligence and a grasp of principles, and 
his summary of events is accompanied by an analysis of 
distinctive features m successive designs which can be 
read with interest even by naval architects He traces 
the influence of local conditions, and of rules of 
measurement for competitive sailing, upon American 
and Bnti&h yachts He indicates clearly how these 
widely differing types have, in process of time and as 
the result of continuous competition, gradually 
yipproxi mated, and led to the production of vessels on 
both sides of Ihc Atlantic closely resembling one another 
in thcir mam featurp'i He gives illustrations of the 
general principle that as soon as a rule for time 
.illowance is established, yacht designers begin to 
exercise their ingenuity so as to produce vessels which 
shall get the greatest possible advantage in time 
allowaoLe under the particular rule in force, and he 
shows how, /in some cases, very unsatisfactory types 
have been brought into existence simply for racing 
purposes The story of the contests for the America 
Cup is told with fairness and good feeling Like mi>st 
practical yachtsmen, he does not consider that yachting 
has benefited on the whole thereby He is too good 
a yachtsman to favour the production of mere racing 
machines,” and his opinion of the latest example of 
American skill (the Reliance) is noteworthy, being 
sumined up in the words that while she ” represented 
a new and extreme step in the development of the 
racing machine, her whole form is confessedly bad 
for all purposes but cup-racing ” In his judgment 
the tendency of international racing has been to 
minimise the importance of model and construction, 
and to increase the influence of the designer, owner, 
and skipper His remarks on the ” challengers ” in 
recent years run counter to the popular view He 
directs attention to the fact that recent challenges have 
not come from yachtsmen who sail their own yachts, 
but from men of ample means with little or no yaLhi- 
ing experience, who see, in the publicity attending a 
cup match, a means of advertising themsclvcb 

Incidentally, Mr, Stephens brings into lelicf the fact 
that, in the United States, the design of the most 
successful yachts in recent years has been the work 
of men of considerable culture and snentific know- 
ledge, like Burgess and the younger Herrcshofl 
Further, he makes perfectly clear the thoroughness of 
the study devoted to every problem affecting ultimate 
success Not merely has close attention been given 
to form, stability, and sail equipment, but no expense 
IS spared in the United States to obtain the best possible 
materials — thus associating strength with lightness, in 
modifying structural arrangements for the same 
purpose, or in arranging every item affecting efficiency 
and rapid working of sails He frankly acknowledges 
that in all these matters (which greatly influence the 
result of yacht racing) his countrymen have obtained 
substantial advantages over ourselves, and equally he 
shpws his appreciation of the favourable conditions 
under which they can proceed in drilling their crews 
and “ tuning up ” the' vessels (to use an Anuncan 
expression) before the cup races take place To one 
fact, however, he hardly attaches adequate importances 
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namely, that ah Bnti'ih yachts have to cross Ihe 
Atlantic in order to take part in the cup race*:, they 
can never be built with that extreme lightness of hull 
which IS possible in vesseU constructed on the American 
coast This undoubtedly counts for much 

Mr .Stephens iS an advocate of yachting .is a sport, 
not in the sense of the races for the America or 
Seawanhaka Cups He believes in the Corinthian 
style of yachting — owners working their own vessels 
It is obvious that if hr could have his way mere racing 
machines would disappear Some incidents which he 
describes as to the perform an ces of American yachts, 
and the special risks run m consequence of ihe produc- 
tion of racing machines, are very striking Only one 
can be mentioned, that of the Mohawk ^ a centre-board 
schooner 140 feet long and more than ju feet broad, 
with a depth of hold of less than feet This vessel 
drew only 6 feet when her centre-board was housed 
Her sail area was enormous, and she had great initial 
stability, but in 1H76, w'hen at anchor off Staten 
Island, with all sails set and sheets made fast, she 
was capsi/cd and sank, carrying with her half a dozen 
persons On this side we have had equally extreme 
dimensions, but under our sailing rules, fortunately, 
there has not been the same inducement to accept 
serious risks , our vessels have not been lacking in 
stability m the sense that they were liable to be 
capsized 

The book may be heartily commended to all 
interested in yachting, either as a sport deserving con- 
tinuance or as a branch of ship design 

W H White 


A COMPREHENSIVE WORK ON PIlVSICS 
J^ehrbuch der Physik Dv O D Chwolson Trans- 
lated into German by H Pflaum Second volume 
Pp wii+io^b (Brunswick Vicwcg und Sohn, 
iq<i4 ) Price 18 marks 

A SERIOUS problem is presenting itself to lecturers 
and writers of text-lxioks on phy^sics Never, 
perhaps, has there been such rapid accumulation of 
knowledge, both in respect to phenomena the funda- 
mental facts of which were found out in the early ages 
of physical discovery and in respect to new phenomena 
which reveal themselves in succession to the physical 
investigator The brilliant experimental discoveries of 
Faraday in electrodynamics, the equally distinguished 
theoretical .ind experimental researches of Fresnel in 
optics, the researches of Mayer, Helmholtz, Lord 
Kelvin, Clausius, and Joule in thermodynamics, which 
are unsurpassed in importance owing to their wide 
reaching application to almost every branch of physics, 
all these make the first half of the nineteenth century 
unique as an age of physical discovery. This period 
was followed by one of comparative quiet, in 
which physicists began to acquire a comfortable feel- 
ing that the universe was now known , details un- 
doubtedly there were to be made out, but no striking 
discovery was expected 'f'his attitude of content was 
roughly disturbed by the discovery of Rontgen rays in 
more startlingly so by the discovery of 
various other types of rays and emanations by 
Becquerel and hia followers Each of these discoveries 
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has given, birth in a most prolific w'ay to a vast erq^wd 
of minor discoveries demanding a history of their Q^wn ; 
and meanwhile the accumulation of fact and theory 
in ojder *)ubjects has steadily gone on, and the problem 
which presents itself is, Hbw is this huge and ever 
increasing amount of knowledge to be successfully 
presented to a student? It is becoming unmanageable. 
No single course of lectures can deal adequately with 
It College courses are beginning to spread over two 
years, and even then merely skim the subject The 
text-book under review illustrates the state of things 
It IS the second volume out of fcAir It extends to 
more than a thousand pages, and deals only with sound 
and with radiant energy It contains no elaborate 
development of mathematical theory — in fact, the weak 
point of the book is that there is not enough mathe- 
matics in it Wherever the mathematics required is 
other than of simple kind it is omitted, the final 
formula mav be given, but it is often quoted unproven. 
How I't a student to master the vast mass of material 
which IS extended to him here? It seems inevitable 
that before long some process of selection must be 
adopted in order that a student’s work may be made 
more easy for him Of course, if a book is intended 
as a book of reference chiefly, the more encyclopaedic 
It IS the better, but the present volume is intended as 
a text-book, and not as an encvclopEedia. We think 
that the ideal text-book is one which will present such 
a selection from ascertained knowledge as will give a 
student an adequate grasp of the facts, principles, 
and methods of his subject The selection need not 
and should not be skimped, but no attempt should be 
made to include all that is known to be true 

Regarded as a book of reference, this volume is most 
admirable, .and we commend the enterprise which now 
brings it into a wider circle of readers German is 
not popular amongst English students, but Russian is 
barred altogether The matter is excellent and is 
pxcelLently presented It is thorough, and is brought 
well up to date in this edition ; e g there is a good 
account of Siedentopf and Szigmondy’s recent work 
on the vision of (so-called) iiltramicroscopic particles 
The chapter on interference is specially good The 
illustrations throughout are unusually clear, especially 
those explanatory of the various instruments of observ- 
ation 

The man who gets this book has only himself to 
blame if he learns no physics Our only quarrel is 
with the size of the dose Experience has shown us 
that a student fights shy of this heroic treatment, and 
turns for help to the text-books of the cramming 
institutions Less formidable treatment might induce 
him to put the latter away with advantage. 


OUR BOOKSHELF, 

Wilhelm Osiwald By P« Walden Pp. vii + i90. 
(Leipzig Wilhelm Engelmann, 1904 ) Price 4J. 
net. 

Prop Ostwald has onlv just attained his fiftieth year, 
and in appearance he is full of life and vigour. He haa 
done and is doing a great work in science , he is ft man 
one may delight to honouf, both for his intellect aqd 
for his heart It may be merely the prejudice of the 
reticent Englishman, but 1 must confess to a feding 
that these biographies of eminent men In the prune of 
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life must be very uncomfortable to their subject^, and a 
doubtfbl kindness If they are to becomb common, 
mediocrity win find a new consolation. 

It Is impossibie, however, not to admire and, know. 
lag Ostwud, not to share the warmth of feeling* which 
has prompt^ the publication of this book It is 
written on the occasion of the twenty-fifth anniversary 
of Ostwald's graduation, and in the lao pages Prof 
Walden gives a very readable account of his subject 
from the age when the hero was unser Wilhelm " 
up to the present time From it we learn that the 
life of Ostwald has been free from any very dramatic 
incidents, and that, like so many eminent men, he 
was an ordinary boy and a not strikingly exceptional 
student When once inspired by the teaching of 
Lemberg, he really breasted the sea of science and 
struck out on the course which he has followed with 
such success His early career as a teacher was 
fraught with scanty means and imperfect appliaoLes, 
but resolution, single-minded devotion and splendid 
ability overcame all obstacles, and have been rewarded, 
as we know, with every kind of success to which a true 
man of science may properly aspire The book will 
be read with interest not only by Ostwald's friends and 
pupils, but by all who arc interested in the foundation 
of the modern school of phisical chemists A S 

The Lepidoptcra of the British Islands A Descriptive 
Account of the Families, Genera, and Species fndi- 
genous to Great Britain and Ireland, Ihett Pre~ 
Paratory States, Habits, and Localities By Charles 
E Barrett, p' E S Vol ix , Heierocera, Geome- 
trina — Pyralidina Pp 454 (London Lovell 

Reeve and Co , Lid , 1004 ) Price izs nt t 
Thp ninth volume of Mr Barrett’s great work 
marks substantial progress, and practically completes 
the Macro lepidoptera About 180 species arc described 
The GeoiiiGtrina include the families Larentidse (the 
conclusion here given chiefly consisting of the great 
genus Eupithccia, of which forty-eight British species 
are admitted, one doubtful, but >ilso iniluding 
Euboli.a and its allies, formerly placed in a distinct 
f.uiiily), and Ginochi omid.e, w'ith only two British 
genera, Tanagra and Aplasta The Pyralidma include 
the families Pyraustids, l^alid®, Hydrocampids, 
Eiidotrichids, ScopanidcC, Ptcrophorlds, Orneodids, 
and Phycitids The last family is not quite com- 
pleted in vol i\ , so there now remain but the Gal- 
leriidae, Crambids, rortricina, and Tineina to be dealt 
with As it IS possible that these may not require to 
be treated in such great detail as the Macrolepidoptera, 
perhaps four or five more volume^ may be sufficient to 
complete the book, which will remain ns a permanent 
record of the work accomplished by British lepidop- 
terists during the latter half of the last century and 
the opening years of the present Among the more 
interesting features of vol ix may be noted the carc- 
fuUy-drawn-up table of the large and difficult genus 
Eupithecia, which ought much to facilitate the deter- 
mination of species, and the exact records of the 
occurrence of the rarer species of P^ralidae, many of 
which are met with, at least in Britain, only singly 
and sporadically at long intervals and in widely 
separated localities. Many interesting species, some 
of wide distnbution abroad, have thus been added to 
our British lists of late years 

It will be seen that to a considerable extent Mr 
Barrett still follows an arrangement similar to that 
of Statnton's *' Manual it is, however, ^a great 
improvement to associate the Pterophoridx with the 
Pyrallds, as is now generally done, llie Orneodids 
are a more aberrant family, and we are not sure 
that their real affinities have yet been finally deter- 
mined 
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LETTERS TO THE EDITOR. 

Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
) to return, or to correspond with the ivriters of, rejected 
manijfcrtpts intended for this or any other pari of Naturf 
No notice is taken of anonymous communications ] 

The Flowering of the Bamboo. 

1 HAVE read Mr Tingle's letter in Natueb for August 11, 
M well BS Prof Farmer's comments on it, and hope you 
will permit me to ddd my remarks to the discussion of the 
subject 

Mr 1 ingle ought to have specified which of the Chinese 
baniboos it is that has now flowered According to the 
list given by Dr Rendle in the recently published part of 
the Journal of the Linnean Society, vol xxxvi , there are 
about forty-two apocies of bamboo, large and small, in 
China, and it would be interesting to know which of them 
It IS Let us hope that Mr 1 ingle is sending good speci- 
mens to the Kew and British Museum herbaria Until the 
speLies referred to has been ascertained, drsiussion is rather 
difticult, except from a general point of view 

My own experience of bamboos is confined to India, where 
there are more than 130 species, large and small, but T 
have never heard that their flowering, even when it takes 
place gregariously, has caused alarm among the natives 
Ihe gregarious flowering of the common tipecirii such as 
Dendrocalamus stnetus f^r iJambtiffi aruudtntuea often 
takes place In an exceptionally dry season, when there may 
aho be partial failure of the crops, and on such occasions 
advantage is somptimes taken of Ihe general seeding to 
collect and use the seeds for food '^igns of approaching 
flowering may, perhaps, occasionally be reieued with mis- 
giving as foresliadow'ing a dry season and bad crops, but 
I have never heard of their being regarded with anything 
approaching to superstitious terror 

bo far as we know at present, some of the Indmn-Hunneso 
Species only flower gregaiiously at long intervals, but even 
then there is some doubt whether the flowering is local 
only (jr widespread Ihe well known Kvathaungwa 
(Bambusa pohiiiorphn), a large species with culms up to 
Hu feet in height and (1 inches in diameter unci noi.ible as 
a lOiTiinon associate of the teak tree, was (ollecLed in flower 
by Dr Af'Llelland in Pegu in 1SS4, b\ Sir /) Brandts in 
the halween in i8b2, and by Mr S Ixur/ in the Sittang 
illev in 1H71, and flowei s have once been reported since 
from Bassein , but in more recent vears it has not flowered, 
though Its gregarious flowering is being anxiously uwaited 
by forest oflicers, who hope to use the oppnrtunit\ for the 
extension of teak reprcxlm tion 1 here are some species of 
bamboo which flower regularly every year and do m>t die 
off among them ere the lillle IfunJinana H ighhana, w 
common in the forests around Ootneamund in the Nilgin 
Hills, Hambu^a Imtaia, a small reedy specie'^ of the toast 
forests of the Malay Archipelago, extending westwards only 
to Rutland Island in the Andamans, though strangely 
enough it has not, so far as I am aware, been known to 
produce seed, and Ochtandra stridula, a shrubby species of 
the low country of Teylon The great majority of species, 
however, have their chief flowerings gregarious, at more 
or less regular intervals, while every How and again a few 
clumps may be found in flower sporadically in almost any 
\ear 'Ihls is especially the case with Dcndrocalamus 
stnetus, the " male bamboo " so ' widespread in the 
deciduous more or less dry forests of India and Burma , 
with the thorny Bambusa arundinacea of the Western 
Peninsula , with Dcndrocalamus liaeniltomi, the most 
common soecies of northern Bengal and Assam , and with 
BambuJa Tulda In Bengal, the east coast hills, and Burma 
Gregarious flowerings may really be often quite local, 
though widespread enough within their locality 

When, in India, bambcMS flower gregariously, they usually 
produce quantities of good seed, and the old clumps then 
die off, but in sporadic flowerings my experience 19 that 
seed IS very little produced, or if produced Infertile, while 
Che clumps ooiaslonally may recover, chough rarelv 
Damage to a clump may often produce a partial or 
sporadic flowering Information on the subject is being 
gradually collected in India , the dates of flowering of the 
alfferent Rpecles are, when observed by forest offiiers 
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recorded ui their jouriiAl, the Jfidmn FotisUt^ and the 
behaviour the clurtips is beingf ^arefulfy watchM, 
especially as th« dylnp off of Che clumpi of a species over 
larg'e areas may knean a serious deartlc for several yean 
of Che most useful material for Che coijftruction of native 
houses and of man^ articles of common domeatiCfUse I 
would therefore Invite the attention of those interested In 
the subject to the pages of the journal mentioned, and I 
hope Mr Tihgle .and others will oollect similar information 
in China As regards the flowering of cultivated species 
in the gardens of Ihis country, some very useful information 
was given by Mr Bean, of Kew, in the Ga^dener^ 
Chronicle lor 1903 1 am not quite sure that all the flowered 

clumps of >4fundinaria Falconen will die. 1 have one in 
my own garden, and 1 think it' is quite likely to live I 
recently saw, in a neighbour's Ifarden, a large clump of 
A 6imoRi which had flowered and apparently died, but the 
root-iitock IS now studded with young green snoots and they 
look as if they intended to grow 1 think it is because all 
the culms had been cut away after the flowering 

J. S Gamble 

Highfield, Liss, Hants, August 14 


The SpontaneouB Sclnlilletions of Hexagonal Blende 

A &HORT time ago 1 pointed out in the Chemical News 
(1904, p 33) that scintillations, similar to those produced 
by a radium salt, but feebler, can always be observed in 
hexagonal blende, in the absence of any radium or radium- 
emanation 

1 have reiently made experiments in order to determine 
whether the blende itself is radio-active, and whether such 
inherent radio-act iv\iy is the cause of the spontaneoub 
scintillations 

An electroscope was used with paraffin-wax insulation 
and a long aluminium leaf The rate of leak was first 
deieriiiined, and then the effect produced on the rate by 
placing the blende on the brass plate of the electroscope 
Two ipecimens from a French firm were examined in this 
way, and showed no effect whatever , they were spread over 
the plate in the form of powder 

A specimen from an English Arm, in the form of a screen 
4 cm square, showed a marked effect, but a piece of writing- 
paper of the same size produced the same effect , conse- 
quently, no radio-activity can be attributed to the blende on 
the screen All these specimens showed the scintillations 
distinctly, and I can only adhere to my original opinion 
that the scintillations are caused by a spontaneous change 
in the structure of the crystals E P Pehman 

University College, Cardiff 


Sooty Rain 

f SHOULD be glad, if any of your readers could explain the 
following phenomenon — 

It occasionally happens that on still days, usually with 
light northerly winds, a heavy shower of rain will carry 
down a black greasy deposit which forms a film or scum 
on this and other lakes in the district It is a recognised 
nuisance to owners of pleasure boats, as, from the adnesive 
nature of the scum, scrubbing with soap and water is 
necessary to remove it 

This black deposit has been examined for me by a com- 
ptent biologist, and contains no products of organic life 
t has, in fact, the appearance and oily character of ordinary 
aoot 1 have seen a Small handful (when dry) scraped up 
here from the shore Sooty ram is the exception, and not 
the rule In May last there were about eight days of sooty 
ram, with the wind out of the north-east During the last 
three months, though the lake has risen more than a foot, 
there has been only one sooty rainfall, viz on August 17, 
when the wind was again in the north 

Yesterday (Sunday, August ai, 4 p.m ) I had an oppor 
tiinity of observing the formation of the scum, and was 
surprised to see how quickly it appeared The day had 
been still with heavy clouds at a considerable height coming 
up slowly from west-south-west, with an occasional light 
breeze from the north At 4 o’clock the wind dropped 
entirely, and a sudden heavy shower of rain fell which lasted 
about fifteen minutes. 
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As soon as jthe rgln began« the surface qf the lake appeared 
broken up into faintly defin^ dull and patcHcia» which 

In two or three minutes became strongly inieniiAed without 
losing chelr original shape. The duU patches oonsieted of 
the sooty film, which was easily observable by dipping in 
a sheet of white paper, to which the soot adhei^ 

The position of ^he Lake District in regard to manu* 
facturing centres renders the occurrence of soOty rain under 
the conditions described rather remarkable It would be 
interesting, too, to know why the sooty film should not 
cover the surface of the ^ water uniformly. Instead of in 
patches These patches, by the way, are known locally as 
" tarns,” and are supposed to forecast a spell of bad weather. 
Comston, Lam.*: , August as J. B Cohbn. 


Adaptive Coloura of Byei 

Some time ago Prof Wallace, of the School of Mines, 
Kimberley, suggested to me the possible explanation of the 
difference in colour of the Tight reflected from the ins of 
the eyes of different people — that it was in accordance with 
the natural law of protection against external influences 
He pointed out that people hailing from regions where blue 
light is predominant — Swedes, Norwegians, and sailors, for 
instance— have blue eyes, whilst near the equator, or in 
sandy climes such as South Africa, where intense yellow 
light IS experienced, the eyes take a rich dark yellow hue, as 
those of the Kaffirs and Malays, Italians and Spaniards 
The Scotch have blue, the English grey, and the French dark 
eyes, generally speaking 

1 wish to know whether this novel explanation will bear 
criticism under the searching light some of your readers 
may be able to throw on the matter 

A Vincent Napier 

Bcacnnsfield, Kimberley, South Africa, July ai 


An Optical Phenomenon 

Some sixteen years ago I observed phenomena which 
appear to be related to those mentioned by Mr Hillig on 
p 366 of Nature, and by Mr Walker on p 396 A disc, 
in which was a ring of holes, was rotated between the eye 
and the sky 1 baw coloured patches and rings, rhanging 
with the velocity of rotation The appearances vanished 
as the rate of rotation increased The colours were pale 
green and purple Ihe purple flowed about as if fluid, and 
the green appeared as islands mottling its surface It 
occurred to me that there might be some connection with 
the visual purple of the retina 

It would be of interest to repeat the experiments, using 
the different spectral colours, and varying the rates 
rotation 

Intermittent stimulation of the retina may give rise to 
very curious and interesting results 

In the concluding chapter of Mr Bidwell's ” Curiosities 
of Light and Sight ” will be found an account of some 
remarkable effects produced by intermittent Illumination 
Leeds, August 27 C T Wiiitmell 


The Conaiituclon of Matter 

Hamsc followed the almost brilliant discussions concern- 
ing the constitution of matter which took plate at the 
recent Cambridge British Association meetings, 1 ^as not 
a little surprised to come across the following remacks made 
by Ralph Waldo Emerson in 1867 He said' Tiie chemists 
already find the infinite variety of things contained in sixty- 
six elements , and physicists promise that this Humber shall 
be reduced to twenty, ten, flve Faraday declares his belief 
that all things will. In the end, be reduced to one eJement 
with two polarities.” 

It would be interesting to know exactly the phraseology 
in which Faraday expressed this belief 

R W Epierao|i merely uses the statement to aid religious 
views And yet in several of his writings he has selected 
almost prophetic utterances concermng Bdeqce 

C ALrRBD Smith, 

King's College, London, August 99^ 
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- 'iHE ' INFANTS' .MII.K ' DEtdt. 

T he annudl toll of infant li^es in all oountriesi is 
'a heavy one.' At Che pi'c'sient ‘ tlay in* most 
civilised countries the problems of infantile mortality 
h&ve come into prominence from many causes, chiefly 
the deOhning* birth-rate, and although m England the 
general death-rate has fallen from 22 6 per looo m 
thd five-yearly period 1^51-5 to 176 in 1896-1900, the 
infant mortality, that is, the death-rate of infants 
under -One year per lorio bii-fhs, has remained stationary 
(1^) in those two periods In the great industrial 
centres the infant mortality ranges from 168 to 182, 
and if U could be reduced to 104, which is the average 
of the semi-rural counties, there would be a saving of 
40,000 lives annually Dietetic dis- 
eases arc mainly responsible for 
this terrible loss of life, and from 
one-third to one-half of the total 
infant mortality is due to diarrhoea, 
which 16 especially active in hot 
summers 

These conditions arc chiefly 
attributable to improper feeding, 
and to the use of milk which 
bactenologically is grossly polluted 
These sources of danger to the 
infant population would, of course, 
be inoperative were breast-feeding 
the rule, but breast-feeding seems 
to be difficult to secure, partly from 
the selfishness of mothers, and 
partly from an ignor.ince which 
assumes that hand- feeding can take 
its place It IS naturally among 
the poor that improper feeding 
chiefly obtains l^e infant from 
Its earliest days, in lieu of its 
natural nourishment, has tit-bits 
from the parents* table and various 
concoctions of cow*s milk, con- 
densed milk, and infants’ foods 
With regard to the latter, it ha^ 
been remarked that if a mixture of 
chicory with coffee is sold as pure 
coffee the trader is liable to pro- 
secution, but that anyone may 
make up any sort of mixture and 
lall it a perfect infants’ food, and 
the law leaves him alone ’ 

There is obviously a great field 
for specialised measures of preven- 
tion against the dietetic diseases of 
infants, and organisations have 
therefore been established for the 
supply of sterilised milk for the 
babies of the poor, and incidentally 
to teach the mothers how theiC 
children should be reared, and 
to encourage breast-feeding when- 
ever practicable 

Many of these infants' milk depdts are now in active 
work, both on the Continent, and m England at St 
Helens, Liverpool, Battersea, and other districts, and 
their administration is summarised by Dr McCleary, 
the medical officer of health for Battersea, in a useful 
paper. ^ In Battersea this is as follows — The milk 
f^or use at the depdt is carefully controlled, and special 
conditions have to be accepted by the contractor The 
amount of milk requisite for a single meal, anB suited 
to the age of the infant, is contained in a screw- 

I ‘'TIm iDrum' Milk DapSu ili Hlfitory pod Fuacllon " of 

iv.. No i, JuJy, 1934, p. 329). 
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GtopUered bottle, for tM youngest infants it is 
Imooified by the addition of ^vatier, cream', and sugar 
according to recognised principles The^ bottles are 
then placed m the sterilising' chamber (see illustration), 
steam is injected, and the temperature raised to 
212^ F , which IS maintained for about ten minutes 
They are then taken out of the steriliser and 
rapidly ■ cooled in a cooling tank 'fhe bottles are 
.supplied in wire baskets, each basket holding from 
six to nine battles, and containing a twenty-four hours* 
supply. The next day the basket of empty bottles is 
returned, and a fresh supply obtained When a child 
IS entered at the depAt the mother is instructed by the 
manageress as to the projier method of using the milk, 
and she receives n printed leaflet of instructions The 


cost vanes according to age, from 2S, to 22 9^ per 
week ^ 

The method of infant feeding is a ver> simple matter 
so far as the mother is concerned When feeding 
Lrmc arrives, all she has to do is to place a bottle, un- 
I opened, in a basin of warm water until it reaches body 
temperature, to open the bottle, put on a rubber teat 
supplied at the depdt, and feed the baby from the 
sterilised bottle direct There is no need for a " feed- 
ing bottle,” which alone is a great advantage 
The homes of the children fed on the milk are 
visited by the lady sanitary inspectors, who endeavour 



426 


I^ATURE 


[SBPTEMBVft 1 , 1904 


to secure that the instructions are properly carried out 
If the child does not appear to be progressing’ favour- 
ably, the mothers are strongly advised to seek medical 
advice Mothers are urged to bring the children once 
a week to be weighed 

As to the results of the working of these institutions, 
It is not yet possible to speak, and there are many 
fallacies that have to be guarded against in consider- 
ing the statistics Pr Drew Harris calculated that for 
the three years 1899-1901 at St Helens the death-rate 
among children attending the depdt averaged 104, 
while in the whole borough it was 173 At the recent 
Congress of the Royal Institute of Public Health, Mr 
Councillor Shelmerdmc stated his conclusions for 
Liverpool as follows — " that of the 4453 infants 
coming very promiscuously to the depdts at varied ages 
and in conditions of health below the average the 
mortality was 78 per 1000 as against 159 per 1000 for 
the whole city But it must be remembered that in 
that 159 per looo for the whole city and 88 to 118 for 
the best districts, and 212 to 215 for the worst districts, 
were included also breast-fed infants, clearly if breast- 
fed infants w'ere excluded and artiHcially-fed infants 
only taken into account the rate of mortality amongst 
them would be enormously higher, and would show 
even more forcibly the advantages of the sterilised 
food which, of course, is an artificial food, over other 
methods of artifiLial feeding " 

R T Hewlett 


EXHIBITION OF ANCIENT EGYPTIAN 
SCULPTURE AT THE BRITISH MUSEUM 


V ISITORS to the British Museum galleries of 
antiquities will notice that a considerable alter- 
ation has lately been effected in the arrangement of 
the Egyptian sculptures of the early period, and that 
many antiquities which have not hitherto appeared in 
the galleries are now on exhibition for the first tunc 
Most of the newly exhibited monuments date to the 
most ancient period of the Egyptian monarchy, of 
which the British Museum has until lately not 
po«tSPssed many specimens, some are monuments of 
prime importance historically as well as artistically, 
and nearly all owe their appearance in London to 
the present Keeper of the Department of Egyptian 
and .Assyrian Antiquiiich, I^r E A ^Vallls Budge, 
i^ho has personally superintended their removal 
from Egypt and iheir exhibition in the galleries 
of h'ls department The British Museum is now in a 
fair way of making up its deficiency in larger monu- 
ments of the older period — the ancient ” and 

*' middle ” Empires — and few museums out of Egypt 
can show so fine a collection of funeral stelae of the 
fourth and fifth dynasties 

These are chiefly exhibited in the vestibule at the 
end of the Egyptian saloon This vestibule is now 
practically Riven up to monuments of the ancient 
Empire " The most important of them takes the 
central position, and is one of the finest Egyptian 
monuments in the museum. This is the great stele 
which faced the doorway in the tnastaha tomb of 
Ptahshepses, at Sakkara. Ptahshepses was one of 
the chief men of the court of Shepseskaf, the last king 
of the fourth dynasty He was brought up by Men- 
kaura, Herodotus’s Mykennos, the builder of the 
third pyramid of Gtza, among the royal children, 
and was given the king’s daughter Khamaat 
to wife Offices of trust and honour were piled 
upon him, and to judge by the explanatory 
label below his monument, upon which all his 
titles are set forth, he ought to be the patron 
.saint of pluralists The colour of this monument is 
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well preserved, and used as we may be to the 
of paint laid on under the eighteenth dyimeto (g,Cp 
icoo) being still preserved in all its pristine brfllianqr. 
of colour, it is another thing to find delicate eolouring 
applied in the days of the pyramid buildera— 'Whoae 
days were separated from those of the eighteenth 
dynasty by nearly as much time as separefeef die 
eighteenth dynasty from us — still bright and still daB- 
cate. It is to be hoped that London fogs will not 
sully It 

Other monuments of the same period and type we 
arranged round this fine centre-piece, and all are 
interesting Those who are interested in the work 
of men’s hands in the dawn age of civilisation should 
not miss this important exhibition of Egyptian an- 
tiquities of the Ancient Empire 


THE BRITISH ASSOCIATION AT 
CAMBRIDGE 

A t the final meeting of the general committee last 
week, a report from the committee of recommend- 
ations was received and accepted with some slight alter- 
ations One of the rcxonimendations was made with the 
object of securing the continuity of sectional committees 
from one meeting to the next. Secondly, it was pro- 
posed that each sectional committee should have power 
to appoint during the annual meeting not more than 
three vice-presidents Another recommendation had 
reference to the constitution of the council and the 
appointment of assistant secretary 
The following IS a synopsis of grants of mone\ 
appropriated to scienLific purposes by the general 


committee — 

Mathematics and Physics 

*Rayleig|i, 1 ord — Clcctrital Standards , £^o 

"Judd, Prof J W — Spismologu qI Observations 40 

*Shaw, Dr W N —Investigations of the Upper ACmo- 

spherp (Kites) 40 

•Preete, Sir W II — Magnotii Observations 

Chemistry 

Kipping, Prof P S — Aromatic Nitramines 2S 

Armstrong, Prof H E — Djnamit Isomerism ao 

•Roscoe, Sir A E — Wave-length Tables of Spectra 5 

•Divers, Prof L — Study of Hydro-Aromatic Sub- 
stances 2$ 


Geology 

•Wyatts, Prof W W^ — Movements of Underground 
W'aters Balance in hand 

•Marr, Dr J E — Life Zones in British Carboniferous 
Rocks Balance In hand 

•Lamplugh, Ci H — Fosslliferous Drift Deposits 

Balance In hand 

•Marr, Dr J E —Erratic Blocks 10 

and unexpended balance 

"Herdman, Prof W A — Fauna and Flora of British 

Trias 10 


Zoology 

•Woodward, Dr H — Index Animalium 75 

•Hickson, Prof S J — Table at Zoological Station at 
Naples , joo 

•Weldon. Prof — Development of Frog 10 

and unexpended balance 
•Hickson, Prof S J — Higher Crustacea 15 

and unexpended balance 

Geography 

Murray, Sir J — Investigations in the Indian Ocean . 150 

Economic Science and StahsUes 

•Cannan. Dr E —Trade Statistics 20 

” Rtsppolnied 
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Anthropology 

*Rca 4 i C. H — Ag 9 of btone Circles j£'40 

"Cuanliighein, Prof D Anthropometric Investi- 
gatione 10 

*Evans, A J — Excavations on Roman Sites in Britain 10 

Evans, Sir J. — Eacavntions in Crete 75 

and unexpended balance 

Macalister, Prof A — Anthropometry of Native 
Egyptian Troops 10 

*Munro, Dr. R — Glastonbury Lake Village Balance 

in hand 

*Tylor, Prof E B — AnthropologKal reaching Balance 

in hand 


Physiology 

*Gotch, Prof — Metabolism of Individual Tissues 30 

and unexpended balance 

* Halliburton, Prof W D — State of Solution of 

Proteids 20 

Schdfer, Prof — ^The Ductles*) Glands 40 


Botany 

Scott, Dr D H —Structure of Fossil Plants 50 

•Ward, Prof H Mar<ihall — Physiology of Herfdity 35 
Miall, Prof — Botanical Photographs 5 

Educational Science 

Magnus Sir P — Studies suitable for Elementary 
Schools . ao 


Corresponding Societies 

•Whitaker, W — Corresponding Societies Committee 20 


;£'lOOO 

The concluding meeting of the Association was held 
in the Senate House on August 24, the President being 
m the chair 

Sir J Evans moved a vote of thanks to the 
Vice-Chancellor of the university and to the Mayor 
and Corporation of Cambridge for their reception of 
the Association, and for the use of the municipal and 
university buildings; also to the chairman of the 
County Council of Cambridge and the Isle of Ely for 
their assistance on behalf of the Association 
The Vice-Chancellor ^Dr Chase) replied for the 
university! the Mayor of Cambridge on behalf of the 
corporation, and Mr E S Fordham on behalf of the 
county council 

Votes of thanks to the local committee and to the 
gentlemen and public bodies who had extended their 
hospitality to the Association were also earned 
At the suggestion of Mr Balfour, Prof George 
Darwin, the president of the meeting to be held next 
year in South Africa, made a few remarks, in the 
course of which he said that he was deeply sensible 
of the compliment that had been paid to him in nomin- 
ating him for the office of president of the British 
Association, but he felt that tie had exceptional diffi- 
culties to face It was not only that for one year he 
had been nominated to serve as the figure-head of 
British science, but on this occasion he would have 
to act as a sort of ambassador for science in the home 
country to budding science In South, Africa Cam- 
bridge was a university of many centuries’ standing; 
and South Africa had aspirations that her universities 
should in future be as great But there was a long 
road to travel before that hope could be fulfilled. One 
of the objects of the Association’s visit to South Africa 
was to aid her in achieving those aspirations The 
visit might do much goocT in helping local men to 
foster (heir institutions for higher education •vnd for 
the prosecution of science, 

Mr. Balfour said that there could not be a more 
fitting conchision to Prof. Darwin's speech thad to 
announce, as he now did, that the meeting was 
adjourned until August 15, 1905, at Cape Town 
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section E 

GEOGRAPHY 

Opening Audress hy Doucias W Fresiifield, Phesiuent 
OF THF Section 

On l/oMrifdini and Mankind 

A Geographer or Iravellrr who ha& been called upon to 
preside over the meeting^i of our Section of the British 
Absociatlon may be excused for feeling &oine hesitation as 
to the character he shall give to the Address which custom 
compels him to deliver He cannot but be aware that his 
audience, while it includes not a few experts, probably far 
better qualiRed than himself to take the Chair, is composed 
mainly of those whose concern in Geography can only be 
a general and occasional one 

to compose a summary of the geographical events of the 
jear would be a simple and obvious expedient, were 1 not 
conscious that in this 1 have been forestalled by the in- 
defatigable President of the Royal Geographical Society 
lo consider the progress of geography, during, sb>, the last 
quarter of a century, might be instructive to the general ” 
On the other hand, on his speiial subject your President 
may possibly be able to add something to the common stock 
by way of observation or suggestion 

Bearing in mind the, from the point of view of posterity, 
almost extesRive energy with which the nmeteenih century 
tarried on the exploration of the globe, narrowing in ever) 
direction the field left to our explorations and our imagin- 
ations, 1904 may so far br countH as an “ annus mirabilis ” 
in the annals of Geography have seen the successful 

return, if not as vet to our own shores, to safe seas, of the 
most important expedition ever sent South Polewards In 
the success obtained by C aptain Scott and his comrades, we 
have welcomed a full juslilication of the course taken ir 
putting the supreme cominand and direction of the under- 
taking in the hands of an officer of Ills MajBhty’s Navv 
“ England expects every man to do his duty,” and I will 
rot indulge in hyperbolical praise, which must be distasteful 
to men who have shown in trying circumstances the daring, 
the cheerfulness, and the resourcefulness which we are 
accustomed to associate with the British Navy We have 
every reason to expect that the results obtained by the 
energetic and capable men of science attached to the expedi- 
tion will be of wide bearing and interest, but to attempt 
to estimate them to-dav would be obviousl> premature 
The current year has been distinguished by a, perhaps, 
even more remarkable geographical event His Majesty 
Government, not satisfied with the laurels it has won in the 
Antarctic, has embarked on a second geographical adventure 
on a larger scale and at a far greater cost (which, however, 
will presumably be borne by India) It has sent forth a 
Gold Medallist of the Royal Geographical Society, Colonel 
Vounghusband, with a numerous esiort to reach the for- 
bidden capital of Tibet Ihe SdHron-vested monks on the 
” golden terraces " of the Pota La have seen the glimmer 
of British bayonets on the horizon, and the custle-palaces of 
Lhasa will, we hope, open to the military explorer their 
mysterious halls, hitherto known to us beat by the descrip- 
tions of that entertaining traveller, my friend Chandra Das 
But the fruits of these great expeditions are not yet ripe 
I must leave them to be plucked mv successors 1 do 
so with regret, for 1 should have listened with a peculiar 
interest to an account of the fascinating land, over whose 
peaks and pastures 1 lately gazed from Che Plsgah heights 
of the Jonsong La. 

To review the progress of Geography during Che last 
twenty-five years, the time that has pmsed ^ince I first 
joined the Council of the Royal Geographical Society, is 
tempting The retrospect would on the whole be 
encouraging The past quarter of a century, if not an era 
of the n[ioBC extensive discoveries, has been an era of profit- 
able occupation — I mean profitable in the scientific and not 
in the commercial sense, though the two are frequently 
connected— of the ground seized by the great pioneers In 
Africa, in the backlands of North America, and elsewhere 
And when we come to consider the manner In which the 
results of modern exploration are recorded, what an advance 
we find I Compare the geographical publications of Great 
Britain in 1880 and 1904; take the most conspicuous 
Instance, those of the Royal Geographical Society at the 
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two period!. Consider the way in which our lectures and 
literature are now illustrated by the aid of pbotofraph^, 
new processes, and the lantern. Petermann's Mitfsil- 
ungen was for lon^ the one hnc-rate geographical 
magazine in Europe We have now, as we ought to have 
had long before, a Journal that rivals it 

Take a wider survey Look at maps, beginning with 
the Ordnance Survey Compare the last issues of the one- 
inch maps, with all the advantages of colour-printing, over 
their doubtless (except as to roads) accurate, but far less 
Intelligible predecessors Consider the maps private firms, 
Messrs Bartholomew and Messrs Stanford, have provided 
us with, note the new editions of " Murray's Guides " 

Ihe correction and completion of maps by new explor- 
ations IS always desirable But it is even more impoitant 
that a sound system for the delineation of natural features 
should be adopted both for Government surveys and general 
maps, 1 begiA, jgV forward to a time when glaciers 

will no longer 1^ represented, as they were on the early 
Indian and Caucasian surveys, without their heads or tails 
— that IS, without either their n^v^s or their nioraine-cloaked 
lower portions or with rivers rising above them and flowing 
through them In time, perhaps, every closet cartographer 
will recognise that glaciers do not lie along the tops of 
lofty ridges, but descend into valleys In these matters I 
have had many an arduous struggle It is cruel that a 
poor man should be set to delineate snow mountains who 
has never seen one, and when “ a week at lovely Lucerne ” 
can be had for gl gs it is inexcusable 

In mv schooldays there was an exercise of niemorv known 
to us by the contemptuous appellation of “ Jog,'* which 
boys and masters united to depreciate and despise This 
sentiment is now confined to a few elderly generals and 
headmasters Geography flourishes as a branch of science 
under the august shadow of the elder Universities At 
Oxford we have produced Mr Mackinder and Dr Herbert- 
son, Mr Grundy, Mr Hogarth, Mr Beazley We have 
started a school of Geography and a school of Geographers 
At Cambridge a Board of Geographical Studies has been 
established I may quote what Sir C Markham said three 
months ago — 

“ The staff of the new geographical school at Cambridge 
will consist, instead of one reader, of several lecturers and 
teachers, who will cover the various departments of the 
science A diploma In geography will be granted as at 
Oxford But Cambridge goes a step further than Oxford, 
by introducing geography into the examination for the B A 
degree The importance of according geography such a 
position in the studies of the Universities must be evident 
to all, and must be specially gratifying to those who, for 
more than thirty years, have fought hard, amid muih dis- 
Louragement, to have geography recognised as a University 
subject It will be interesting to see how the Board of 
Geographical Studies at Cambridge will draw up the detailed 
regulations for the degree and the diploma, what steps will 
be taken to secure a competent staff to cover the whole held 
of our science, and especially to train young University men 
for practical work in the field We have every reason to 
expect that the results will prove satisfactory 
"Ihe Geographical Association of Teachers, of which 
Mr Mackinder and Dr, Herbertson are active members, is 
doing much to enlighten teachers with regard to the 
capabilities of the subject, to raise its standard, and to 
Introduce improved methods of teaching Art interesting 
and useful conference was held last winter at the Chelsea 
Polytechnic, under its auspices, and in connection with the 
conference there was an excellent exhibition of appliances 
used in teaching geography, the usefulness of which was 
ini^reased by sending it to various provincial centres " 

In primary schools many teachers are furnishing excellent 
instruction, and are instructing themselves In the handbooks 
provided by our friends Dr Mill and Mr Chisholm and 
others In the higher branches of education the problems 
of scientific geography are studied, and teachers are' 
encouraged to develop the geographical aspects of other; 
subjects such as archaeology, history, commerce, colonisa-l 
tion on the one hand, botany and natural history on the I 
other We have moved forwards and upwards, but do ribtj 
let us flatter ourselves that we have as yet reached arty| 
considerable eminence Probably many more of oUr cduhtij-i 
men can read a map in this gerieranon than could In the 
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last A small percentage, I am glad Co notice^ are not 
hopelessly bewildered even by contour lines 

We are learning our geographical alphabet. In time we 
may, as a nation, be able to read and to understand what 
we read We shall recognise that ability to use a map and 
judge ground is a considerable safeguard against waste of 
life and disasters In war, and that an acquaintance with 
the features of the earth's surface and geographical dis- 
tribution IS an invaluable help to a nation in the commercial 
rivalries and struggles of peace 
When the question of establishing Geography at Oxford 
was being discussed, Dr. Jowett (who had himself some- 
where in the 'fifties suggested the erection of a geographical 
chair) asked me if 1 believed Geography could be taught 
so " as to make men think " We should, I believe, " think 
imperially " to more purpose if we also took pains " to 
think geographically " But I will not detain you and use 
up my time by going m any detail into the progress of 
Geography I might find myself only repeating what others 
have said better And as to one important branch, perhaps 
the most important branch, geographical education, on 
which I addressed this Section at Birmingham some fifteen 
years ago, 1 feel myself debarred by the fact that the Associ- 
ation has now a Section specially devoted to Education 
I have determined on the whole, therefore, to run the 
risk of wearying some of my listeners by inviting your 
attention to the place in Geography of th«« natural objects 
which have had for me through life the greatest and most 
enduring attraction 1 propose to talk about mountains, 
their place in Nature, and their influence, both spiritual 
and material, on mankind 

We have all of us seen hills, or what we call hills, from 
the monstrous protuberances of the Andes and the Himalaya 
to such puny pimples as lie about the edges of your fens 
Next to a waterfall, the first natural object (according to 
my own experience) Co impress itself on a child's mind is 
a hill, some spot from which he can enlarge his horizon 
Hills, and still more mountains, attract the human imagin- 
ation and curiosity The child soon asjes, " Tell me, how 
were mountains made^ " a question easier to ask than to 
answer, which occupied the lifetime of the father of moun- 
tain science, De Saussure But there are mountains and 
mountains Of all natural objects the most impressive is 
a vast snowy peak rising as a white Island above the waves 
of green hills — a fragment of the arctic world left behind 
to commemorate its past predominance — and bearing on its 
broad shoulders a garland of the Alpine flora that has been 
destroyed on the lower ground by the rising tide of heat 
and drought that succeeded the last Glacial epoch Mid 
summer snows, whether seen from the slopes of the Jura 
or the plains of Lombardy, above the waves of the Euxlne 
or through the glades of the tropical forests of Sikkim, 
stir men's iinaginations and rouse their curiosity Before, 
however, we turn to consider some of the physical as|)ecta 
of mountains, I shall venture, speaking as I am here to a 
literary audience, and m a University town, to dwell For 
d few minutes on their place m literature— in the mirror 
that reflects in turn the mind of the passing ages For 
Geography 15 concerned with the interaction between hian 
and Nature in its widest sense There has been recently a 
good deal of writing on this subject — I cannot say of dis- 
cussion, for of late years writers have generally taken the 
same view That view Is that the love>of mountains is an 
invention of the nineteenth century, and that in previous 
ages they had been generally looked o^i .either wUh in- 
difference or positive dislike, rising in some Instances to 
abhorrence Extreme ^examples have been repeatedly 
quoted We have all heard of the blsljop who thought the 
devil was allowed to put in mountains afttfr the fall of 
man , of the English sci'ibe In the tenth century wl^o invoked 
" the bitter blasts of glaciers and the Pennine host of 
demons " ori the violatei's of th'e chartei^s he was employed 
to draft The examples on Iho other side haVe been com- 
paratively neglected It seems time they were insieted on 
The View I hold firmly, and which Liwish to plan before 
you Co-day, is chat thia popular belief fthxt the Irtve of moun- 
tains IS a taste^ or, ae Rome' wpulft'sayj a map^p, of odvan^ 
civilisation, is erroneous.. On^the qontrary, 1 allagR it to 
be a hepUhv., prlmltlv^j and alpmt unlversuT, humSjti 
Instinct, r think I can Indicate hpuTand why the ojMsiio 
belief has been fostered 1]y*'lm1nent writers. They have 
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taken too narrow a time-limit for their investigation They 
have compared the nineteenth century not with the preceding 
ages, but with the eighteenth They have also taken too 
narrow a space-limit They have hardly cast their eyes 
beyond Western Europe Within their own limits I agree 
with them The eighteenth century was, as we all know, 
an age of formality It was the age of Palladian porticoes, 
of Interminable avenues, of formal gardens and formal style 
in art, In literature, and in dress Mountains, which are 
essentiallv romantic and Gothic, were naturally distasteful 
to It The artist says " they will not compose/* and they 
became obnoxious to a generation that adored composition, 
that thought more of the cleverness of the artist than of 
the aspects of Nature he used as the material of his work 
There is a great deal to be said for the century, it pro- 
duced some admirable results It was a contented and 
material century, little stirred by enthusiasms and 
aspirations and vague desires It was a phase in human 
progress, but m many respects it was rather a reaction 
than a development from what had gone before Sentiment 
and taste have their tides like the sea, or, we may here 
perhaps more appropriately say, their oscillations like the 
glaciers The Imagination of primitive man abhors a void, 
It pTOpIci the regions it finds uninhabitable with aery sprites, 
with ' Pan and father Sylvanus and the sister Nymphs," 
it vmrships on high places and reveres them as the abode 
of Deity Christianity came and denounced the vague 
symbolism and personification of Nature in which the pagan 
had recognised and worshipped the Unseen It found the 
objects of Its devotion not m the external world but m the 
highest moral qualities of man Delphi heard the cry 
Great Pan is dead I " But the voice was false Pan is 
immortal Every villager justifies etymology by remaining 
more or less of a pagan Other than villagers have done 
the same The monk driven out of the world by its wicked- 
ness fell in love with the wilderness in which he sought 
refuge, and soon learnt to give practical proof of his love 
of scenery by hii choice of sites for his religious houses 
Hut the literature of the eighteenth century was not written 
by monks or countrymen, or by men of world-wide curiosity 
and adventure like the Italians of the Renaissance or our 
Elizabethans It was the product of a practical common- 
^nse epoch which looked on all waste places, heaths like 
nindhead, or hills like the Highlands, as blemishes in the 
scheme of the universe not having yet recognised their 
final purpose as golf links or gymnasiums Intellectual 
life was concentrated m cities and courts, it despised the 
country, Books were written by townsmen, dwellers in 
towns which had not grown into vast cities, and whose 
denizens therefore had not the longing to escape from 
their homes into purer air that we have to-day They 
abused the Alps frankly But all they saw of them was the 
comparatively dull carnage passes, and these they saw at 
™ worst time of year Hastening to Rome for Easter, 
they traversed the Maunenne while the ground was still 
brown with frost and patched untidily with half-melted 
snowdrifts It is no wonder that Grav and Richardson, 
heaving left spring in the meadows and orchards of 
Uhambdry, grumbled at the wintry aspect of Lanslebourg 
f of the eighteenth century a literary lady 

m Western Europe preferred a Pans gutter to the Lake of 
Geneva is an amusing caricature of the spirit of the age 
that was passing away, but It is no proof that the love of 
mountains is a new mania, and that all earlier ages and 
peoples looked on them with Indifference or dislike Words- 
worth and Byron and Scott in this country, Rousseau and 
Goethe, De Saussure and his school abroad broke the Ice, 
but It was the ice of a winter frost, not of a filacial period ’ 
^itslder for a moment the literature of the two peoples 
who have most influenced European thought — the Jews and 
the Greeks I need hardly quote a book that before people 
quarrelled over education was known to every child— the 
Bible 1 would rather refer jou to a delightful poem in 
rhyming German verse written in the seventeenth century 
by a Swiss author, Rebman, In whith he relates* all the 
Rreat things that happened on mountains in Jewish history 
now Solomon enjoyra his Sommerfnsche on Lebanon, and 
Moses and Elias both disappeared on mountain tops , how 
kings and prophets found their help among the hills ; how 
cloeMy the hills of Palestine arc connected with the story 
of the 
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Consider, again, Greece, where I have just been wander- 
ing. Did the Greeks pay no regard to their mountains" 
They seized eagerly on any sinking piece of hill scenery 
and connected it with a legend or a shrine They took their 
highest mountain, broad-backed Olympus, for the home of 
the gods, their most conspicuous mountain, Parnassus, for 
the home of poetry They found in the chfls of Delphi a 
dwelling for their greatest oracle and a centre for their 
patriotism One vmo has lately stood on the top of 
Parnassus and seen the first rays of the sun as it springs 
from the wuves of the Ai)gean strike its snows, while Attica 
and Bceotia and bubesa still lay in deep shadow under his 
feet, will appreciate the famous lines of Sophocles, which 
1 will not quote, as 1 am uncertain how you may pronounce 
Greek m this University Vou may remember, too, that 
Lucian makes Hermes take Charon, when he has a day out 
from Hell, to the twin-crested summit, and show him the 
panorama of land and sea, of rivers and famous cities. 
The Vale of Tempe, the deep gap betwaoitt Olympus and 
Ossa, beautiful in its great red clifTs, founta^s, and spread- 
ing plane-trees, was part of a Roman's classical tour, The 
superb buttresses in which Taygetus breaks down on the 
\ alley of the Eurotas were used by the bpartans for other 
purposes besides the disposal of criminals and weakly babies 
The middle regions — the lawns above the Langada Pass, 
" virginibus bacchata Larsnis Taygeta " — are frequented 
to this day as a summer resort by Spartan damsels Ihe 
very top, the great rock that from a height of 8000 feet 
looks down through its woods of oaks and Aleppo pines 
on the twin bays of the southern sea, is a place of 
immemorial pilgrimages It is now occupied by a chapel 
framed m a tiny court, so choked with snow at the beginning 
of June that 1 took the ridge of the chapel roof for a dilapi- 
dated Btoneman I have no time to-day to look for evidence 
m classical literature, to refer to the discriminating epithets 
applied in it to mountain scenes 

A third race destined apparently to play a great part in 
the world’s history — the Japanese — are ancient mountain 
lovers We are all aware that Fusiyama to the Japanese 
is (as Ararat to the Armenians) a national symbol , that its 
ascent is constantly made by bands of pilgrims , that it is 
depicted in every aspect Those who have read the pleasant 
book of Mr Watson, who, as English chaplain for some 
years at Tokio, had exceptional opportunities of travel in 
the interior, will remember how often he met with shrines 
and temples on the summits of the mountains, and how he 
found pilgrims who frequented them in the belief that they 
fell there more readily into spiritual trances The Japanese 
Minister, when he attended Mr Watson's lecture at the 
Alpine Club, told us that his countrymen never climbed 
mountains without a serious — that is to say, a religious-^ 
object 

India and China would add to my evidence had I know- 
ledge and time enough to refer to their literature I 
remember Tennyson pointing out to me in a volume of trans- 
lations from the Chinese a poem, written about the date of 
King Alfred, in praise of a picture of a mountain landscape 
But 1 must return to the sixteenth and seventornth centuries 
in Europe , 1 may go earlier— even back to Dante His 
allusions to mountain scenery are freqikent , his Virgil had 
all the craft of on Alpine rock-climber Read Leonardo 
da Vinci's " Notes," Conrad Gesner's " Ascent of Pilatus " ; 
study the narratives of the Alpine precursors Mr Coolidge 
has collected and annotated with admirable industry in the 
prodigious volume he has recently brought out 

It 15 impossible for me here to multiply proofs of my 
argument, to quote even a selection from the passages that 
show an authentic enthusiasm for mountains that may be 
culled from writers of various nations prior to a.d 1600. 

I must content myself with the following specimens, which 
will probably be new to most of my hearers 

Benoit Marti was a professor of Greek and Hebrew at 
Bern, and a friend of the great Conrad Gesner (1 call him 
great, for he combined the qualities of a man of science 
and a man of letters, was one of the fathers of botany as 
well aa of mountaineering, and was, in his many-sidedness, 
a typical figure of the Renaissance) Marti, in the year 
1^58 or 1559, wrote as follows of the view from his native 
city ‘ — 

" These are the mountains which form our pleasure and 
delight " (the Latin js better — " deliciie nostra, noitrique 
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amores ") '* when we gaze at them from the higher parts 
of our city and admire their nifghty peaks and broken crags 
that threaten to fall nl anv hioment Here we watch the 
risings and settings of the sun ofkl neek lugnsof the weather I 
In them we find food nut only for our eves and our minds , 
but alho for our bellies”, and he goes on to enumerate 
the dairy products of the Oberland and the happy life of Us 
population 1 quote again this good man ” who, then, 
would not admire, love, willingl> visit, explore, and iliitib 
plates of this sort’ I assuredly should rail those who are 
not attracted bv them mushrooms, stupid, dull fishes, and 
slow tortoises ” (” fungos, stupidos insulsos pisres, lentosque 
rhelones ”) " In truth, T cannot describe the sort of alTer- 

tinn and natural love with which I am drawn to mountains, 
so that I am never happier than on the mountain crests, 
and there are no wanderings dearer to me than those on the 
mountains ” "They are the theatre of the Lord, display- 
ing monuments of past ages, such as precipices, rucks, 
peaks and chasms, and never-melting glncierja ” , and so 
on ihrough many eloquent paragraphs 

I will only add twm sentenics from the preface to Simler’s 
” \ allesli? et Alpium Oescnptio, ” finst published in 1^74^ 
i^hich seem to me a strong piece of ividenre m favour of 
ms view — ” In the entire district, and particularly in the 
verv loftv ranges bv whuh the ^ allais is on all side«i 
surrounded, wonders of Nature offer themselves to our view 
ind admiration With mv lOuntrMiien man^ of them have 
through faniilianty lost their dtiraition, but foreigners are 
oveiLunie at the mere sight of the Alps, and regard as 
marvels what we through habit pay no attention to ” 

Mr ( nolidge, m hia singularlv interesting footnotes, goes 
on to show that the books that remain to us are not isolated 
mslancps of n Feeling for mountains m the age of the 
Renaissance The mountains themselves bear or ome 
bore records even more impressive Most of us have 
climbed to the pn turesqiie old castle at I hun and seen bevond 
the rushing Air the green heights of the outposts of the 
Alps, the Stoikhorn, and the Niesen Our fiiend M crti, 
who I limbed (he former peik about issH, records that he 
found on the suminit ” tituli, r>thmi, et provrrbia saxis 
Insinpt/i miii luni imaginibus et nominibus auitorum Inter 
alia (ujLisdani docli et iiiontiLiin amcpnitate capti observare 
licehat illud 

'0 Twe jpwe ^po)T Apiaruf " 

1 he love of mountains is best ” In those five words some 
Swiss professor anticipated the doctrine of Kuskin and the 
treed of Leslie Stephen, and of all men who have found 
mountains the best c^oiupanions in the vuissitudrs of life 

In the annals of art it would be easv to find additional 
proof of the attention paid by men to mountains three to 
four hundred vears ago The lute Josiah (nlbert, in a 
i harming but loo little-knnwn volume, ' I.andiicapo m Art,” 
has shown how many great painters deputed in their back- 
giounds then native hill& ITlian is the most conspicuous 
pvample 

It will perhaps be answered that this love of mountains 
led to no practical result, hure no visible fruit, and therefore 
can have been but a sickly plant Some of mv hearers may 
feel inclined to point out that it was left to the latter half 
of the nineteenth century to found Climbers’ Clubs It 
would take too long to adduce all the practical reasons 
which delated the appearance of these fine fruits of peace 
and an advanced civilisutinn I am content to remind you 
that the love of mountains and the desire In climb them 
are distinct tastes They are often united, but their union 
IS aicidental, not essential A passion for golf does not 
nei essanlv argue a love of levels I would suggest that 
more outward and visible Aligns than are generally imagined 
of the familiar relations between men and mountains in 
earlv limes niaj be found The choicest iipots in the Alpine 
legion — Chamonix, Kngelberg, Disentis, Emsiedlen, Pesio, 
the tirande Chartreuse — were seized on by recluses, the 
Alpine l-laths were m full swing at quite an early date 
I vi'ill not count the Swiss Baden, of which a geographer, 
who was also a Pope, ^Kneas SiJvius (Pius II ) records the 
attractions, for it Is in the Jura, not the Alps, but Pfafers. 
where w'^ounded warriors went to be healed, was a scene of 
dissipation, and the waters of St Moritz were vaunted as 
‘•upersedinp wine. I may be excused, since I wrote this 
particular passage mvaelf a good many vears ago, for 
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quoting a few sentences bearing on this point from 
” Murray’s Handbook to Switzerland." In the elxteenth 
century fifty treatises dealing with twenty-one diflecant 
resorts were published St Moritz, which had been 
brouglit into notice bv Paracelsus Mied i 54 ’)< 
the most famous baths In 1501 Matthew Schinner, the 
famous Prince Bishop of Sion, built ” a magnificent hotel ” 
at Leukerbad, to which the wealthy were carried up in 
panniers on thp barks of mules Brieg, GurnlgeJ, fteai 
Bern, the baths of Masino, T arasp, and Pfafers were also 
popular in early times Leonardo da Vinci mentions the 
baths of Borniio, and (jesner went there 

It lii not, however, with the emotional Influences or the 
picturesque aspect of mountains that science concerns itself, 
but with their phv steal examination If 1 have lingered 
too long on my preamble I can only plead as an excuse 
that a love of one’s subjeit no bad qualification for deal- 
ing with It, and that it has tempted me to endeavour to 
show 10LI grounds for believing that a love of mountains 
IS no modern affectation, but a feeling old and as wide- 
spread as humanit} 

J h^ir scientific investigation has naturally been of coni' 
paratively modern dale J here are a few passages about 
the effects of altitude, there are orographic a1 descriptions 
more or less accurate in the authors of antiquity But for 
attempts to explain the origin of mountains, to investigate 
and at count for (he details of their structure, we shall find 
little before the notes of l^eonordo du Vinci, that marvellous 
man who lombined, perhaps, more than anyone who has 
ever lived the artistic and the scientific mind His ascent 
of \Iontp Boso about 1511, a mountain which may be found 
under this name on the Italian ordnance map on the spur 
separating \ al Sesia and the Biellese, was the first ascent 
bv a phvsual observer Oesner with all his mountain 
enthusiasm found a scientific interest in the Alps mainly 
if not solelv in their botany 

I he phenomenon which first drew men of science to 
'^vvilzerlnnrJ was tiie t»rindelwald glaciers^ — ” miracles of 
Nature” they tailed thrm \V hy ihese glaciers in par- 
ticular, )uu mai ask, when there are so many m the Alps’ 
Ihe answer is obvious Snow and ice on the ” mountain 
tops that freeze ” are no miracle But when two great 
tongues of ice were found thrusting themsrives down among 
meadows and corn and cottages, upsetting barns and cover- 
ing helds and even the marble quarries from which the 
citizens of Bern dug their mantelpieces, there was obviously 
something outside the ordinary processes of Nature, and 
therefore miraculous 

Swiss correspondents communicated with our own Royal 
Society the latest news as to the proceedings of these un- 
natural ire-nionstrrs, while the wise men of Zurich and 
Bern WTOle lecture!! on them Glai ler theories begaui 
barly in the eighteenth century Hotlinger, Cappeller, 
Scheuchzer, that worthy man who got members of our Royal 
Society to pav for his pictures of flying dragons, contributed 
their quota of crude speculation But it was not until 1741 
that Mont Blanc and its glaciers were brought into notoriety 
by our voung lountrvmen, Poiocke and Windham, and 
became an attraction to the mind and an object to the 
ambition of the student whose name was destined to be 
associated with them Horace Benedict de Saussure, born 
of a scientific family, the nephew of Bonnet, the Genevese 
botanist and philosopher, who has become known to the 
' world as a mountaineer and the climber of Mont Blanc, 

I tame twenty years later In truth he was far more of a 

mountain traveller and n scientific observer, a geological 
j student, than a climber When looking at his purple sdk 
frock-coat (carefully preserved in hi^ country house on the 
shore of the Loke of Geneva), one realises the difference 
betw'een the man who climbed Mont Blanc in that garment 
and the modern gymnast, who thinks himself par excellence 
the mountaineer 

De Saussure did not confine himself to Savoy or to one 
group he wandered far and wide over the Alpine region, 
and thp four volumes of his Vovages ” contain, besides 
the narratives of his sojourn on the Col du G 4 ant and aacent 
of Mont Rlunr, a portion of ihe fruit of these wanderings 

The reader who would appreciate De Saussure 's cLalin as 
the founder of the Scientific Exploration Of Mountains must, 
however be referred to- the List of Agenda On queetions 
calling for investigation placed at the end of his laet ▼otui'ne 
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'Jhey explain the comparative indifference ehown by De 
Sauaeure to the problemB connected with glacial movement 
unrf action. Hie attention was abaorbed In the larger ques- 
tion of earth-structure, of geology, to which the sections 
expoaed by mountains offer^, he thought, a key , he was 
bitten by the contemporary Jesire for “A Theory of the 
Earth," by the taste of the time for generalisations for 
which the facts were not always ready At the same time, 
his own intellect was perhaps somewhat dehcient in the 
intuitive faculty , the grasp of the possible or probable bear- 
ing of known facts by which the greatest discoverers suggest 
theories first and prove them afterwards 

The school of I>e Saussure at Cjeneva died out after having 
produced Bourrit, the tourist who gloried in being called 
the Historian of the Alps, a man of pleasant self-conceit 
and warm enthusiasm, and f)e l^uc, a mechanical inventor, 
who ended his life as reader to Queen Charlotte at Windsor, 
where he flits across Miss Burney’s pages ns the friend 
nf Herschel at Slough and the jest nf tipsy Roval Dukes 
Oddly enough, the first sound guess as to glacier movement 
was made by one Bordier, who had no scientific pretensions 
1 reprinted many }ears ago the singular passage in which 
he compared glacier ue to " cifp aniollie,’ soft wax, 

“ Hexible et ductile jusqu h un certain point,” and described 
It as flowing in the manner of liquids ( li^ J , ix J27) He 
added this remarkable suggestion foreshadowing the in- 
vestigations of Prof Richter and M Corel It is verv 
desirable that there should be at Chamonix M>meone capable 
of observing the glaciers for a senes of >ears and comparing 
Iheir advance and osi illations with meleorologicul records " 
lo the school of («eneva succeeded the school of Neuchalel, 
Desor and Agassis , the feat of De Saussure was rivalled 
nn the Jungfruu and the Kinsteraarhorn b\ the Mevers of 
Hern Jhey in turn were succeeded by the British school, 

I iirbeh and findall, Reillv and Wills, m iK4o-bM 

In 1H57 f*'*' Alpine Club was founded in this countn In 
the half-ceniury since that date the nations of Western 
I iirope have emulated one another in forming siniil'ir bodies, 
one of the objects of which has been to collect and set m 
order information as to the mountains and to further their 
scientific as well as their geographical exploration 

W’hat boulders, or raiher pebbles, can we add to the 
enormous moraine of modern Alpine hterature—a moraine 
the lighter portions of which it is to be hoped for the sake 
of pobteritv that the torrent of Time may speedily make 
away with^ 

For fifty jears I ha\e loved and at frequent intervals 
wandered and climbed in the Alps I have had something 
of a grand pabsion for the Caucasus I am on terms of 
visiting acquaintance with the Pyrenees and the Himalaya, 

I he Apennines and the Algerian Allas, the mountains of 
l*reetp, Syria, ( or^ica, and Norway 1 will try to set in 
order some observations and comparisons suggested by these 
various experiences 

As* one travels east From the Atlantic through the four 
great ranges of the Old World the peaks grow out not only 
in absolute height but also in abruptness of form, and in 
elevation above the connecting ridges Ihp snow and ice 
region increases in a corresponding manner The Pyrenees 
have few fine rockpeaks except the Pic du Midi d’Ossau , 
its chief glacier summits, the Vignemale, Mont Perdu, the 
Vfaladetta, correspond to the Titlis or the Buet in the Alps 
The peaks of the Alps are infinite in their variety and 
admirable in their clear-cut outlines and graceful curves 
But the central group of the Caucasus, that which culminates 
in Dykhtau, Koshtantau, and Shkara, 17,000 feet summits 
(Koahtantau falls only 120 feet below this figure) has even 
more Mately peaks than those that cluster round Zermatt 

Seek the far eastern end of the Himalaya, visit Sikkim, 
an^ you will find the scale increased , Siniolchum, Jannu, 
and Kangchenjunga are all portentous giants To put it 
at a low average figure, the cliffs of their final peaks are 
half as high again as those of Monte Rosa and th^ Matter- 
horn 

In all these chains you will find the same feature of water- 
sheds or parting* lying not in but behind the geological 
axis, which is often the Unc of greatest peak elevation 
Tills is the case in the Alps at the St Gothard, in the 
Caucasus fpr some forty miles west of the Dariel Pass, In 
the Himalaya, in Sikkim and Nepal, where the waters 
flowing from ttie Tibetan plateau slowly eat their way back 
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behind Kangchenjunga and the Nepalese snows iho 
passes at their sources are found consequently to be of the 
mildest character, hills ” like Wiltshire Downs " is the de- 
scription given by a military explorer It needs no great 
btretch of geological imagination to believe in the cutting 
back of the southern streaniv of Sikkim ur the Alps, as for 
instance at the Maloya, but 1 confess that I cannot see 
how the gorges of Ossetia, clefts cut through the central 
axis of the Caucasus, can be ascribed mainly to the action 
of water 

I turn to the snow and up region bar more snow is 
deposited on the heights of the Central Caucasus and the 
Eastern Himalaya than on the Alps It remains plastered 
on their preiipiceb, forming hanging glaciers everywhere of 
the kind found on the nnrihern, the >\engprn Alp, face of 
the Jungfrau Such a peak as the Wpisshorn looks poor 
and bare compared with ielniild in the Caucasus or Siniol- 
chum in the Himalaya Ihe plastered bheetb of bnow 
between their great bofases of ice are perpetually melting, 
their burfaceji are grooved, so as to suggest fluted armour, 
bv tiny avalanches and runnels 

In the Aleisih glacier the Alps have a champion with 
which the Caucasus cannot compete, but apart from this 
single exception the Caucasian glaciers are superior to the 
Alpine in extent and pic turesqurness Iheir surfaces pre- 
sent the ftalures familiar to us in the Alps — itefalls, inoulins, 
and earthconrs 

In bikkini, on the conlrarv, the glaciers exhibit iiianv 
novel features due no doubt mainly to the great sun-heat 
In the lower portion their surface is apt to he covered with 
the debris that has fallen from the impending cliffs, so that 
little or no ice is visible from any distance In the rigion 
below the n6v6 there aie very few crevasses, the ice heaves 
Itself along in huge and rude undulalums, high gritty 
inoiinds, separated by hollows often occupied bv \ellow pools 
which are connected by streams running in little icy ravines, 
a region exi eptionalh tiresome, but in no wav dangerous 
lo the explorer In steep places the Alpine icefall is re- 
placed bv a feclure 1 mav best compare with a series of 
e.jrth-pillar 5 Jsuch as an found near l.volena and elsew'heie, 
and are figured in most text-books The ice is shaped into 
a multilude of thin ridges and spires, resembling somewhat 
the Nieves Pemtenlis of the Andes — though formed in a 
different material 

(jreat sun-heat acting on surfaces unequ div priilec led 
combined m the latter case with the strain of sudden descent, 
IS no doubt the cause of both phenomena (leneidlly the 
peculiarities nf the great glaciers of Kangchenjunga may 
be attributed to a vertical sun, vvhiih rendei k the frozen 
material less liable to crack, less rigid, and more plastu 

A glic'ier, as a rule, involves a moraine Now men nines 
aie largely formed from the material contributed bv siib- 
aenal denudation, in plain words bv the action of heat 
and cold and moisture on the cliffs that border them It is 
what falls on a glacier, not that which it falls over, that 
mainly makes a moraine I he proof is that the moraines 
of a glacier which flows under no impending cliffs arc punv 
lOiTipared with those of one that lies beneath great rock- 

I , j I 

lake, for example, the Norwegian glaciers of the Jostedal* 
Brae and compare them with the Swiss ihe former, fall- 
ing from a great n6v6 plain or snowfield, from which hardly 
a crag protrudes, Are models of cleanliness I may t^i^e as 
examples the three fascinating glaciers of the Olden Valley 
The Rosenlaui (ilafier in Switzerland owed the cleanliness 
which gave it a reputation fifty years 4 »go, before its re- 
tirement from tourists’ tracks, to a similar causfr— a vast 
snow-plateau, the Wetterkessel . n a 

One peculiarity very noticeable both in the Himalava and 
the Caucasus I have never found sdHsfactonly accounted 
for I refer to the long grassy trenches Ivmg between the 
lateral moraine and the hillside, which often seem to the 
mountain explorer to have been made by Providence to form 
grass paths for his benefit They may possibly be due to 
the action of torrents falling from the hillside, which, meet- 
ing the moraine and constantly sweeping along its base, 
undermine it and keep a pusaage open for themselves 
There are remarkable specimens of this formation on both 
sides of the Bezingl Glacier, in the Caucasus, and on Ihe 
north side of the Zemu Glacier, in Sikkim 

Water is one of the greatest features in mountain scenery 


43-2 


NAtUJiE 


[SEFTBMriftlK' 


In Norway it li omnipreient In thil mpoct Seandlnavfk 
li a region apart , the streams of the more southern ranges 
are Scanty compared with those of a region where the 
anowfall of two-thirds of the year is discharged in a few 
weeks Greece stands at the opposite pole, By what seems 
a strange perversity of Nature, Its slender streams are apt 
to disappear underground, to re-issue miles away in the 
great fountains that gave rise to so many legends Arcadia 
18, for the most part, a dry upland, sadly wanting in the 
two plements of pastoral scenery, shady groves, and running 
brooks 

Ihe Alps are distinguished by their subalpine lakes — 

"Anno locuf tanton? le, Lan nuxime, toque, 

Fluciibuo el rreiuitu aseuigens, Benue, muiiio^" 

of Virgil But perhaps even more interesting to the student 
■are the lake basins that have been filled up, and thus suggest 
how similar lakes may have vanished at the base of other 
ranges 

I know no more striking walk to anyone interested in 
the past doings of glaciers than that along the ridge of the 
mighty moraine of the old glacier of Val d 'Aosta, which 
sweeps out, a hill 500 fpct high, known as La Serra," 
from the ba<ie of the Alp? near Ivrea into the plain of 
Piedmont Enclosed in its folds still he? the Lago di 
Viverone, but the Dora has long ago cut a gap in the 
rampart and drained the rest of the enclosed space, filling 
It up With the fluvial deposit of centuries 

It IS, however, the tarns rather than the great lakes of 
the Alps which have been the chief subjects of scientiflc 
disputation I heir distribution is curious They are found 
in gfeat quantity in the Alps and Pyrenees, hardly at all in 
^0 Caucasus, and comparatively rarelv in the part of the 
Himalaya I am acquainted with 

A large-scale map will hhow that where tarns are most 
mlckly dotted over the uplands the peak? rise to no great 
height above the ridges that ronneit them Ihlv would 
seem to indicate that there has been comparatively little 
subaennl denudation in these dMlntls, and consequently 
less material has been brought down to fill the hollows 
Again, it IS in gneiss and granitic legions that we find tarns 
most abundant— that is, where the harder and more compact 
rocks make the work of streams in tapping the basins 
more lengthy The rarity of tarns in the highlands behind 
Kangchenjunga. perhaps, cnlK for e\p]anatkin We came 
upon many basins, but, whether formed by moraines or true 
rockbasiins, they had for the most part been lilled up by 
alluvial deposits 

In my opinion, the presence of tarns must be taken as 
an indication that the portion of the range where they are 
found has until a comparatively recent dite been under 
snow or ice Ihe former theory, still held, was that the 
ice scooped out their basins from the solid rock I believe 
that it simply kept scoured pre-existing basins The ue 
removed and the surrounding slopes left bare, streams on 
the one hand filled the basins with sediment, or on the 
other, tapped them bv cutting clefts in their rims This 
fneorv meets, at aay rate, all the facts I have observed, and 
I may point out that the actual process of the destruction 
of tarns by such anion may be seen going on under our 
«>es m '^any places, notably in the glena of the Adainello 
group Prof Garwood has lately employed his holidays in 
sounding many of the tarns of the St Gotthard group, and 
hiB results, I understand, tend to corroborate the conclusions 
stated 

I desire here to re-aflirm my conviction that snow and 
ice in the High Alps are conservative agents that they 
arrest the natural processes of subaenal denudation , that 
the scouring work done bv a glacier Is insigniflcant' com- 
pared with the hewing and hacking of frost and running 
W'ater on slopes exposed to the open sky without a roof of 
ndvd and glacier 

The contrast between the work of these two agents was 
forced ufMnn me many years ago while looking at the ground 
from which the Higcr Glacier had then recently retreated. 
The rocks, it 1? true, had had their angles rubbed off by 
the glacier, but through their midst, cut as by a knife, was 
the deep she or gash made by the subglacial torrent There 
is in the Alps a particular type of gorge, found at Roienlaui, 
^ the Lower GHndelwald filacler, at the Kirchet above 
Meiringen, and also in the Caucasus, within the curves of 
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old termlnkl moraines It Is obviously dub to the actlbK 
of the subglacial torrent, which cuts deeper dnd deeper 
while the ice above protects the sides of the cutting from 
the effects of the atmosphere 

One more note I have to make about glaciers It has 
been stated that glaciers go on melting In winter Water, 
no doubt, flows from under some of them, but that Is not 
the same thing The end of the Rosenlaul Glacier is dry 
In January , you can jump across the clear stream that flows 
from the Lower Grindelwald glacier That stream Is not 
meltings, but the issue of a spring which rises under the 
glacier and does not freeze There is another such stream 
on the way to the f^eat Scheldeck, which remains free 
when frost has fettered all its neighbours 

I should like to direct your attention before we leave 
glaciers to the systematic efforts that are bring made on 
the Continent to extend our knowledge of their peculiarities 
Ihe subject has a literature of its own, and two Societies 
—one in France, one in other countries — have been consti- 
tuted to promote and systematise further investigations, 
especially with regard to the secular and annual oscillations 
of the ice Ihese were initiated by the English Alpine Club 
in iSq-), while 1 was Its president Subsequently, through 
the exertions of the late Marshall Hall, an enthusiast on 
the subject, an International Commission of Glaciers was 
founded, whuh has been presided over by Dr Richter, M 
Forel, and others , and more recently a French Commission 
has bepn created with the object of studying in detail the 
glaciers of the French Alps A number of excellent reports 
have been published, embodying information from all parts 
of the globe '1 here has been, and is, 1 regret to say, very 
great difficulty in obtaining any methodical reports from 
the British possessions oversea The subject does not com- 
mend Itself to the departmental mind Let us hope for 
improvement I signalise the need for it Of course, it is 
bv no means always an easy matter to get the required 
measurements of retreat or advance m the glacial snout, 
when the glacier is situated in a remote and only casually 
visited region Still, with good-will more might be done 
than has been The periods of advance and retreat of 
glaciers appear to correspond to a certain extent throughout 
[he globe Ihe middle of the last century was the culmin- 
ation of the last great advance The general estimate of 
their duration appears to be half a century The ice is now 
retreating In the Alps, the Caucasus, and the Himalaya, 
and I believe in North America We live in a retrogressive 
period The minor oscillation of advance which a fevi years 
hope? to those who, like myself, had as children 
seen the glaciers of Grindelwald and Chamonix at their 
greatest, has not been earned on 

Attempts are made to connect the oscillations of glaciers 
with periods of sun-spots They are, of course, connected 
with the rain or snow-fall in past seasons But the diflicuUy 
of working out the connection is obvious 

The advance of the ice will not begin until the snows 
falling in its upper basin have had time to descend as ice 
and become its snout , in each glacier this period will vary 
according to its length, bulk, and steepness, and the longer 
the glacier is, the slower its lower extremity will be to 
respond Deficiency in snowfall will take effect after the 
same period Ic will be necessary, therefore, to ascertain 
(as has been done in a tragic manner on Mont Blanc by 
the recovery in the lowest portion of the Glacier des Bossons 
of the bodies of those lost in its highest snows) the time 
each glacier Cakes to travel, and to apply this interval to 
the dace of the year with which the statistics of deposition 
of moisture are to be compared If the glacier shows any- 
thing about weather and climate. It is past, not contem- 
porary, weather it indicates 

Another point in which the Asiatic ranges, and particu- 
larly the Himalaya, differ from the Alps is in the frequency 
of snow avalanches, earthfalls, and mud-slides These are 
caused by the greater deposition of snow and the more 
sudden and violent alternations of heat and cold, which lead 
to the splitting of the hanging ice and snows by the freezing 
of the water in their pores. 1 have noticed at a bivouac 
that the moment of greatest cold — about the rising of the 
morning star^is often hailed by the reports of a voUoy of 
avalanches 

The botanist may find much to do In working pot a 
rompanson of the flora of mv four ranges. I pn bo 
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botanist I value flowers according, not to their rarity, but 
to their abundance, from the artist's, not the coHector’s, 
point of view But it Is impossible not to take interest 
in such matters as the variations of the gentian in different 
regions, the behaviour of such a plant as the little Edelweiss 
(once the token of the Tyrolese lover, now the badge of 
every Alp-trotter), which frequents the Alps, despises the 
Caucasus, reappears In masses in the Himalaya, and then, 
leaping all the isles of the tropics turns up again under 
the snows of New Zealand. 1 may mention that it is a 
superstition Chat it grows only in dangerous places, 1 have 
often found it where cows can crop it , it covers acres in 
the Himalaya, and 1 believe It has been driven by cows off 
the Alpine pastures, as it is being driven by tourists out 
of Che Alps altogether 

The Italian botanists, MM Levier and Sommier, have 
given a vivid account of what thev call the Makroflora of 
the Central Caucasus — those wild-flower beds, in which a 
man and horse may literally be lost to sight, the product 
of sudden heat on a rich and sodden soil composed of the 
vegetable mould of ages Has any competent hand cele- 
brated the Mikroflora of the highest ridges, those tiny, 
vivid forget-me-nots and gentians and ranunculuses that 
flourish on rock-island “ Jardina " like that of Mont Blanc, 
among the eternal snows, and enamel the highest rocks 
of the Basodano and thi‘ Lombard Alps? A comprehensive 
work on a comparison of mountain flora and the distribution 
of Alpine plants throughout the ranges of the Old World 
would be welcome We want another John Ball Allied 
to botany is forestry, and the influence of trees on rainfall, 
and consequently the face of the rnuuntains. a matter of 
great importance, which in this country has hardly had the 
attention it deserves 

From these brief suggestions as to some of the physical 
Features of mountains I would ask vou to turn your atten- 
tion to the points in which mankind roine in contact with 
them, and first of all to History 

1 fancy that the general impression that they have served 
as efficient barriers is hardly in accordance with facts, at 
any rate from the military point of view Hannibal, Cssar, 
Charles the Great, and Napoleon passed the Alps success- 
fully Hannibal, it is true, had some difficulty, but then 
he was handicapped with elephants The Holy Roman 
Emperors constantly moved forwards and backwards 
Burgundy, as the late Mr Freeman wah never weary of 
insisting, lay across the Alps So until our own day did 
the dominions of the House of Savov North Italy has 
been in frequent connection with Germany , it Is only in 
my own time that the Alps have become a frontier between 
France and Italy But questions of this kind might lead 
us too far Let me suggest that some competent hand 
should compose a history of the Alpine passes and their 
famous passages, more complete than the treatises that 
have appeared in Germany Mr Coolidge, to whom we owe 
BO much, has, in his monumental collection and reprint of 
early Alpine writers, just published, thrown great light on 
the extensive use of what I may call the by-passes of the 
Alps in early times. Will he not follow up his work by 
treating of the Great Passes? 1 may note that the result 
of the construction of carnage roads over some of them 
was to concentrate traffic; thus the Monte Moro and the 
Cries were practically deserted for commercial purposes 
when Napoleon open^ the Simplon The roads over the 
Julier and Maloya ruined the Septimer Another hint to 
those engaged in tracing ancient lines of communication 
In primitive times, in the Caucasus to-day, the tendency of 
paths Is to follow ridges, not valleys The motives are on 
the spot obvious — to avoid torrents, swampar, ravines, earth- 
falls, and to get out of the thickets and aiMve the timber- 
line The moot striking example Js the entrance to the 
great basin of Suanetia, which runs not up its river, the 
Ingur, but over a ridge of nearly 9000 feet, closed for eight 
months In the year to animals 

From the military point of view mountains are now re- 
ceiving great attention in Central Europe The French, 
the ItallanSj the Swiss, the Austrians have extensive Alpine 
mantsuvres eyei^ summer, in which men, muleH, and light 
artillery are conveyed or carried over rocks and straw 
Officers are taught to use maps on the spot, the defects in 
the official surveys are brought to light. It is not likely,, 
perhAps, except on the Indian frontier, that British troops 
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Will have to fight among high snowy ranges But 1 feel sure 
that any Intelligent officer who is allowed to attend such 
maniEuvres might pick up valuable hints as to the best equip- 
ment for use in steep places Probably the Japanese have 
already sent such an envoy and profited by his experience 

A word as to maps, in which I have taken great interest, 
may be allowed me The ordnance maps of Europe have 
been made by soldiers, or under the supervision of soldiers 
At home when I was young, it was dangerous to hint at 
any defects in our ordnance sheets, for surveyors in this 
country are a somewhat sensitive class Times have altered, 
and they are no longer averse from receiving hints and 
even help from unoffidal quarters Since the great surveys 
of Europe were executed, knowledge has increased so that 
every country has had to revise or to do over again its 
surveys in three points that concern us there was great 
room for improvement, the delineation of the upper region 
as a whole, and the definition of snow and glaciers in 
particular, and in the selection of local names In the two 
former the Federal Staff at Bern has provided us with an 
incomparable model The number of local names known 
to each peasant is small, his pronunciation is often obscure, 
and each valley is apt to have its own set of names for the 
ridges and gaps that Form its skyline Set a stranger, 
speaking another tongue than the local paiois, to question 
a herdsman, and the result is likely to be unsatisfactory 
It has often proved so The Zardezan is an odd transcrip- 
tion of the Gias del Cian of ^atoiz, the Gite du Champ in 
trench The Grand Paradis is the last term an Aostan 
peasant would have used for the Granta Parei, the gtea^ 
screen of rock and irc of the highest mountain in Italy 
Ihe Pointe de RosabUnche was the Rorsa Bianca, or white 
glacier Monte Rosa herself, though the poet sees a refer- 
ence to the ro^e of dawn, and the German professor detects 
" the Keltic fos, a promontory,” is a simple translation of 
the Gletscher Mons of Simler, or rather Slmler's hybrid 
term is a translation of Monte della Roesa Roesa, or 
Ruize, is the Val d ’Aostan word for glacier, and may be 
found in De Saussure’s “ Voyages ” 

An important case in this matter of mountain nomen- 
clature nas recently come under discussion — that of the 
highest mountain in the world Most, if not all, moun- 
taineers regret that the name of a Surveyor-General, how- 
ever eminent, was fifty years ago affixed to Mount Everest 
The ground for this action on the part of the Survey was 
the lack of any native name Some years ago I venlured 
to suggest that the sq.oos-feec peak (No XV of the Survey) 
was probably visible from the neighbourhood of Katmandu, 
even though the identifitations of iC by Schlagintwnt and 
others might be incorrect, and that since some at least of 
the summits of the snowy group east of that city are 
apparently known m Nepal as Gaunsankar, that name 
might, following the practice which gave its name to Monte 
Rosa in the Alps, legitimately be applied to the loftiest 
crest of the mountain group of which the Nepalese 
Gaunsankar formed a part 

Recently, by the kindness of Lord Curzon, acting on a 
suggestion of my own, Captain Wpod, a Survey officer, 
has been deputed to visit Katmandu and ascertain the facts 
He has found that, contrary Co the bpinlon of Che late 
General Walker and the assertion of Major Waddell, 
Peak XV is visible from the hills round the capital, and 
that the two highest snowpeaks visible from (he city Itself 
in the same direction were known to the Nepalese “ nobles ” 
as Gaunsankar 

These latter peaks or peak are about 36 miles distant 
from Peak XV , but are connected with it by a continuous 
line of glaciers According Co the principles that have pre- 
vailed In Che division of the Alps, they would undoubtedly 
be considered as part of the same group, and the name, 
which, according to Captain Wood, is applied to a portion of 
the group, might legitimately be adopted for its loftiest peak. 

But Che chiefs of the Indian Survey rake, as Ch^ are 
entitled to, a different view They have decided to confine 
the namq Gaunsankar to one of the peaks seen from Kat- 
mandu itself I do not desire to raise any further protest 
against ^is decision. For since, 10*^806, I first raised the 
question' Its interest has become mainly academical, A 
local Tibetan name for Peak XV,, Chomo-Kankar, the Lord 
of Shows, Ms been provided on excellent native authority, 
confirmed by that competent Tibetan scholar. Major 
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Waddell, and 1 trust this name may in the future be 
used for the blithest mountain in the world * The point at 
issue Is mainly one of taste Indian surveyors may see no 
incongruity in naming' after one of their own late chiefs 
the highest mountain in the world But in this view they 
are, I believe, in a small minority 

I would urge mountain explorers to attempt m more 
distant lands what the late Messrs Adams-Reilly and 
Nichols, Mr Tuc-kett, and Lieut Paver (of Art tit fame) 
did forty years ago with «o much success in the Alps, what 
the Swiss Alpine ( lub have done lately, take a district, 
and working from the trigonometniully fixed points of a 
surve), where one exists, fill it in by planeCabling with the 
help of the instrumcnt!i for photograph 11 and telephoto- 
graphiL surveying, m the use of which Mr Reeves, the 
map lurator to the R O S . is happy to give instruction 

exteflent piece of work of this Kind has been done by 
Mr stem in Central Asia 

There are, 1 know, some old-fashioned persons in this 
(OLintry who dispute the use of photography in mountain 
work It can only be because thev have never given It a 
full and fair trial with proper instruments 

Lastly, j romp to h matter on whn h we maj hope before 
long to have the advantage of medical opinion, based for 
ihe first time on a large number of cases I refer to the 
effeils of high altitudes on the human frame and the extent 
of the normal diminution in forte as men ascend, Ihe 
advaiite to f.hus.i ought to do much to throw light on this 
interesting subjei r I trust the Indian (lovernmenl has 
.token rare that (he subject shall be carefully investigated 

experts 1 he experience of most mountaineers (including 
mv own) in the last few years has tended lo modify our 
previous belief that budil) weakness increases more or leRs 
regularly with increasing altitude Mr While, the Resident 
111 'sikkim, and iny party both found on the borders of libet 
that the feelings of faiigue and disioinfort that manifested 
themselves at about 14,000 to 16,000 feet tended to dimmish 
as w( i limbed to jo.ocki or 2f,(X)o feet 1 shall always regret 
that when 1 was travelling in iHgq on the shoukUrs of 
Kangi henjunga the exceptional snowfall altogether pre- 
vented me from testing the point at which an> of our ascents 
were stopped bj discomforts due (o the atmosphere Owing 
to the nature of the footing, soft snow lying on hard, it wax 
more difficult to walk uphill than on a xhinglv beach , and 
it wus impossible for us to discriminate between the lauses 
of exhaustion 

Men I must bring this, 1 fear, desulton Address lo an 
end I might easil) have made it more purely geographical, 
if It IS geography to furnish a mass of statistics that are 
better and 11101 e mtelligiblv given by a map 1 might have 
dwell on my own explorations in greater detail, or have 
suiniiiHrised those of iny friends of the Alpine Club But 
I ha\p done all this elsewhere in books or reviews, and 1 
was unwilling to inflict it fur a second time on anv of mv 
hearers who mav have done me the honour lo read what 1 
have written Looking back, I find I have been able to 
« onimun irate ver\ little of value, vet I trust I mav have 
suggested to some of my audience what opportunities moun- 
inins offer for scientific observations to mouniainoers better 
qualified in science than the present upeaker, and how far 
we scouts or pioneers are from having exhausted even our 
Alpine playground as a field for intelligent and systematic 
resean h 

And even if the value to others of his travels may be 
doubtful, the Alpine explorer Is sure of his reward What 
has been said of books is true also of mountains — they are 
ihe best of friends Poets and geologists mav proclaim — 

" Tbc hilh ora ibadowi, ted they flaw 

From form to form, aod nothing ilandi ' " 


Hut for us creatures of a dav the great mountains stand fast, 
the Jungfrau and Monk Blanc do not change Through all 
the vicissitudes of life we find them sure and sympathetic 
companions Let me conclude with two lines which 1 found 
engraved on a tomb in Santa Crine at Florence 


" Hue properaie, virfi ulabnuiun icudjte mounn, 
Pulchn Uborli enini praoila. paloiai qulcR " 


I qUB! 
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SECTION G. 

^ BNOINBBIUNa 

Opening Audhrss dv Hon CHAHLfift A PanaONS, M A,, 

F K S., M Inst C E , Pxksident of the Section 
On this occasion I propose to devote my remarks to the 
subject of invention 

It IS a subject of considerable Importance, not only to 
engineers but also to men of science and the public generally, 

I also propose to treat invention jn its wider sense, and 
to imluifH under the word discoveries in physics, mechanics, 
ihemistrv, and geology 

Invention throughout the Middle Ages was held in little 
esteem In most dictionaries it receives scant reference 
except as applied to poetry, painting, and sculpture 

Shakespeare and Dryden describe invention as <1 kind of 
muse or inspiration m relation to the arts, and when taken 
in its general sen**e to be associated with deceit, as “ Return 
With an invention, and ilap upon vou two or three plausible 
lies ” 

As to the oppoMtion .ind ho>tilitv to scientific research, 
discovery, and mechanical invent ion m the past and until 
comparatively recent limes, there uin be no question, in 
some ca*.es the opposition aitujllv amounting to persecution 
and truelli 

The change in public opinion has been gradual The 
great inventions of the last centurv in science and the arts 
have resulted in a large inirease of knowledge and the 
powers of man to harness the forces of Nature These 
great inventions have proved without question that the 
inventors in the past have, m the widest sense, been among 
the greatest benefactors of the human race Vft the lot of 
the inventor until recent vears has been exceptionally try- 
ing, and even in our time I srarcelv think that jinvone 
would venture to describe it ns altogether a liappv one< 
The hostiiitv and opposition whuh the inventor suffered in 
the Middle Ages have certainly been removed, but he still 
labours under serious divabiliti in munv respects under law 
as compared with other sections of the lommunitv The 
change of public feeling in favour of discovery and invention 
has progressed with ^apldll^ during the last lentiiry Not 
onlv have private individuals devoted more tune and money 
to the work, but societies, institulinns, colleges, niuniri- 
palities, and (loverninents have founded manv lesearch 
laboraloiies, and in some insiances have provided large 
endowments I hese measures have increased the number 
of persons trained lo scientific meihods, and also provided 
greatlv improved facilities for research , but perhaps one of 
the most important results to engineers ha-a been the direct 
and indirect innuence of the more general application of 
scientific methods to engineering 

Sir hrederuk Bramwell, m his Presidential \ddress to 
this Association in 1888, emphasised the interdependence of 
(he man of science and the civil engineer, and described how 
the work of the latter has been largely based on the dis- 
coveries of the former while the work of the engineer 
often provides data and adds a stimulus to the researches 
of the man of science And I think his remarks might be 
further appropriately extended by adding that since the man 
of science, the engineer, the chemist, the metallurgist, the 
geologi&t, all seek to unravel and to compass the secrets 
of Nature, they are all to a great extent interdependent On 
each other, 

But though research laboratories are the chief centres of 
scientific invention, and colleges, institutions, and schools 
train the mind to scientifir methods of attack, vek in 
meihanical, civil, and electrical engineering the chief work 
of practical investigation has been carried on by individual 
, engineers, or by firms, syndicates, and companies. 
not only have adapted dixcovenes made by men of Kience 
lo commercial uses, but also in many instances have them- 
selves made such discoveries or Inventions 

To return to the subject, let us for a moment consider m 
what invention really consists, and let us dismiss from our 
minds the very common conception which Is given in 
dictionaries and encyclopsdiBS that invention is a ha|Jpy 
thought occurring to an inventive mind Sucn a conception 
would give us an entirely erroneous idea of the foitufftfon 
of the great steps in advance in science and' engineering 
that have been made diinpg the IM* century ; aiwC further. 
It would lead us to forget the fact that almost all Important 
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invmtioiii have bean the resuLt of long training and 
laborioui raMarch and long-continucA labour Generally, 
what la unially called an invention la the work of many 
Individuals, e^ch one adding aomethlng to the work of his 
prodeccnors, each one suggesting something to overcome 
■ome difficulty, trying many things, testing them when 
possible, re|ecting the failures, retaining the best, and by 
a process or gradual selection arriving at the most perfect 
method of acLomplishing the end in view 
This IS the usual protess by which inventions are made 
Then after the invention, which we will suppose is the 
successful attempt to unravel some secret of Nature, or some 
mechanical or other problem, there follows in many lases 
the perfecting of the invention for general use, the realisa- 
tion of the advame or its introduction commercially , this 
after-work often involves as great difficulties and requires 
for its accomplishment as great a measure of skill as the 
invention itself, of which it ma^ be considered in many 
cases as forming a part 

If the Invention, as m often the taie, lompetes with or is 
intended to supersede some older method, then there is a 
struggle for existence between the two This state of 
things has been well de*)cribed by Mr I’letcher Moulton 
The new invention, like a ^oung sapling in a dense forest 
^^ruggles to grow up to mnturiti, but the dense shade of 
the older and higher trees robs it of the necessary light 
If it could only once grow as tall as the rest all would be 
easy, it would then gel its fair share of light and sunshine 
Thus It often occurs in the history of inventions that the 
surroundings are not favourable when the first attack is 
made, and that subsequently it is repeated bv different 
persons, and finally in different circumstances it m.iv 
eventually succeed and become established 

IV e may take in illustration almost any of the great in- 
ventions of undoubted utilit> of which we happen to have 
the full history -for instance, some of the great scientific 
discoveries, or some of the great mechanical inventions, 
such as the stpum-engine, the gas-engine, the steamship, 
the locomotive, the motor-car, or some of the great chemical 
or metallurgical discoveries Are not most, if not all, of 
these the result of the long-continued labour of many 
persons, and has not the financial side been, in most cases, 
a very inifioriant factor m securing success/* 

The historv of the steum-engine might be selected, but 
I prefer on this occasion to take the internal-combustion 
engine, for two reasons — lirstlv, because its history is a 
typical One, and secondly, because we are to hear a paper 
by that able exponent nncl great inventor in the domain of 
the gas-engine, Mi Dii^nld Clerk, describing not only the 
history, but the engine in its present slate of developmeiir 
and perfection, an engine which is able to convert the 
greatest percentage of heat units in thi* fuel into mechanical 
work, excepting onlv, as far as we at present know, the 
voltaic battery and living organisms 

The first true internal-combustion engine was undoubtedlv 
the cannon, and the use in it of combustible powder for 
giving energy to the shot is strictly analogous to the use 
of the explosive mixture of gas or oil and air as at present 
in use in all internal-combustion enginesi , thus the first 
internal-combustion engine depended on the combination 
of a chemical discovery and a mechanical invention, the 
invention of gunpowder and the invention of the cannon 
In i()8o Huygens proposed to use gunpowder for obtain- 
ing motive power in an engine Papin, in i6qo, continued 
Huygens's experiments, but without success These two 
inventors, instead of following the method of burning the 
powder under pressure, as in the cannon, adopted, in ignor- 
ance of thermodynamic laws, an erroneous course Ihey 
•Wjoded a small quantity of gunpowder m a large vessel 
With escape valves, which after the explosion caused a partial 
Vacuum to remain in the vessel Thin partial vacuum was 
then used to actuate a piston or engine and perform useful 
work Subsequentiv several other inventors worked on the 
same lines, but all of these failed on ai count of two causes 
Which now are very evident to us Firstly, gunpowder was 
then, as It still is, A very expensive form of ^Oel, m pro- 
portion to the energy liberated on explosion , secondly, the 
method of burning the powder to cause a vacuum involves 
the w'astc of nearly the whole of the available energy, 
whereas had it been burned under pressure, as in the cannon, 
a comparatively large percentage of the energy would have 
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been converted into useful work But even with this alter- 
ation, and however perfect the engine had been, Che cost 
of expiosiveii would have debarred Its coming into use, 
except for very special purposes 

We come a century later to the first real gas-engine 
Street, in 1794 proposed the use of vapour of turpentine 
in an engine on methods closely analogous to those success- 
fully adopted in the Lenoir ga><-enginp of eighty years later, 
or thirty >eart) ago But Street's engine failed from crude 
and faulty construLtion Brown, in 1823, tried Huygens’s 
vacuum method, using fuel to expand air instead 01 gun- 
powder, but he also failed, probably on account of the 
wantefulness of the method 

Wright, in i8j 3, made a really good gas-engine, having 
manv of the essential features of some of the gas-engines 
of the present day, such as separate gas and water pumps, 
and water-jacketed Under and piston 

Harnett, in iKjg, further improved on Wright's design, 
and made the greatest advance of any worker in gas-engine<4 
He added the fundamental improvements of lompresslon of 
the evpJosive mivliire before i umbuttion, and he devised 
iiieanN of lighting the mixture under pressure, and his 
engine lonfornied ilosely to the present-day practue as re- 
gards rundamental details No doubt Barnett's engine, so 
perfrit in principle, deserved LOninierLiiil sinress, but either 
his mechanical skill or hm hnaniial resources were inade- 
quate lo the task, and the character of the patents would 
seem to facour this conclusion, both as regards Barnett and 
other workers at this pci lod l^p to 18^0 the workers wei'e 
few, but IS time went on they gruduullv increased ui 
numbers, attention had been attracted to the subject, 
men with greater powers and n sources ,ippi ur to ha\e 
I taken the problem in hand Among these numerous 
I workers tame I eiioir, in i8ho, who, adopting the inferior 
t>pe of non-compresMon engine, made it a lommeiLiiil 
suciess bv his superior mechanical skill and resourtes 'Mr 
Dugald (Jerk tells us “The proposals of Brown (1823), 
Wright (183)), Harnett (1H38), Uansanti and Matteucu 
(iK^yh fiihow gradually increasing knowledge of detail and 
the cliffuulties to be overcome, all leading to the first 
practicable engine in iKbfi, the Lenoir ” 1 his stage of the 

develnpnipiit being reached, the names of Siemens, Braude 
Roches, Otto Simon, Duguld Clerk, Pnestman, Daimler, 
Dow son, Mond, and others, appear as inventors who have 
worked at and added something lo perfect llu internHl- 
coiiibustiun engine and its fuel, and who hii\e helped lo 
bring It to Its jiiesent state of perfection 

In the hislorc of great mechanic'ul inventions there is 
perhaps no better example of the interdependence of the 
engineer, the phvsit ult, and the ihemjsr than is evinced m 
the perfecting of the gas-engine The physicist and the 
cheniiht together determine the behaviour of the gaaeouB 
fuel, basing their theory on data obtained from the exjieri- 
mental engines constructed bv the mechanical engineer, 
who, guided by their theories, makes his designs and im- 
provements , then, again, from the results of the improve- 
ments fresh data are collected and the theory further 
advanced, and so on until success is reached But though 
I have spoken of the physicist, the chemist and the engineer 
as separate persons, it more generally occurs that they are 
rolled into one, or dt most two, individuals, and that it is 
indispensable that each worker should have some consider- 
able knowledge of all the sciences involved to be able to act 
his part successfully 

Now let us ask, Could not this very valuable invenlion, 
the internal-combustion engine, have been introduced in a 
much shorter time by mure favouring circumstances, by 
some more favourable arrangement of the patent laws of 
by legislation to assist the worked attacking so difficulc 
a problem^ 1 think the answer is that a great deal might 
be done, and 1 will endeavour to indicate some changes 
and possible improvement h 

The history of this invention bringii before our minds two 
important considerations Firstly, let us consider the 
patentable matter involved in the invention of the gas- 
engine, the utilisation for motive-power purposes of the 
Ibep well known properties of Uie explosive energy of guf^ 
powder or of mixtures of gas and oil with air, Are pot 
tliaoe obvious inferences to persons of a mechanical turn 
of naind apd who had seen guns fired, or explosions in 
bottles containing spirits of turpentine when slightly healed 
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and a light applied to the neck? Surely no fundamental 
patent could haVe been granted under the existing patent 
laws for so obvious an application of known forces Con- 
sequently, patent protection was sought In comparative 
details, details in some cases essential to succeas which were 
evolved or invented in the process of working out the 
Invention. In this extended field of operations a slight 
protection was In some Instances obtained But in answer 
to the question whether such protection was commensurate 
with the benefits received by the community at large, there 
can, I think, be only one reply Generally, those who did 
most got nothing, some few received insufficient returns, 
and in very few cases indeed can the return be aaid to have 
been adequate The second Important consideration is that 
of the methods of procedure of the patentees, for it appears 
that very few of them had studied what had been suggested 
or done before by others before taking out their own patent 
We are also struck by the number of really important 
advances that have been suggested and have failed to 
fructify, either from want of funds or other causes, to be 
forgotten for the time and to be re-invented later on by 
subsequent workers 

What a waste of time, expense, and disappointment would 
be avoided if we in England helped the patentee to find out 
easily what had been done previously, on the lines adopted 
by the United States and German Patent Offices, who advise 
the patentee after the receipt of his provisional specification 
of the chief anticipatory patents, dead or alive I And ourht 
we in England to rest content to see our patentees awaiting 
the report of the United States and German Patent Offices 
on their foreign equivalent sperifications before filing their 
English patent claims? Ought not our Patent Office to 
give more facilities and assistance to the patentee? 

Before proceeding further to discuss some of the possible 
Improvements for tne encouragement and protection of re- 
search and Invention, I ask you further to consider the 
position of Che inventor — Che man anxious to achieve success 
where others have hitherto failed To be successful he must 
be something of an enthusiast , and usually he is a poor 
man, or a man of moderate means, and dependent on othera 
for financial assistance Generally the problem to be 
attacked involves a considerable expenditure of money , some 
problems require great expenditure before any return can 
thereby accrue, even in the most favourable circumstances 
In Che very few cases where the inventor has some means 
of his own they are generally insufficient to carry him 
through, and there have unfortunately been many who have 
lost everything in the attempt In nearly all cases Che 
inventor has to co-operate with capital the capitalist may 
be a sleeping partner, or the capital may be held by a firm 
or syndicate, Che inventor in such cases being a partner — 
a junior partner— or a member of the staff The combin- 
ation may be successful and lasting, but unfortunately the 
best inventors are often bad men of business The elements 
of the combination are often unstable, and the disturbing 
forces are many and active, especlallpr is this so when the 
problem to be attacked is one of difficulty, necessitating 
various and successive schemes involving considerable 
expenditure, generally many tunes greater chan that fore- 
shadowed at the commencement of the undertaking In 
such circumstances, unless Che capitalist or the senior partner 
or board be In entire sympathy with the Inventor or exercise 
great forbearance, stimulated by the hope of ultimate succees 
and adequate returns, the case becomes hopeless, disruption 
takes place, and the situation is abandoned Further, in 
the majority of cases, after some substantial progress has 
been made it Is found that under the existing patent laws 
Insufficient protection can be secured, and the prospect of 
a reasonable return for the expenditure becomes doubtful. 
In such circumstances the capitalist will generally refuse to 
proceed further unless the prospect of being first In the field 
may tempt him to continue 

Very qj|fey Inventors, as I have said, avoid the expense 
of aearchmg the patent records to see how far their problem 
has been attacked by othera In some cases the cost of a 
thorough search is very great indeed , sometimes it la mater 
than the cost of a trial attack on the problem In the cate 
of young and inexperienced inventors there sometimes exists 
a disinclination to enter on an expensive search , they prefer 
to spend their money on the attack itself There are tome, 
It IB true, who havs a foolish aversion to take etepe to 
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ascertain If others have been before them, and who prefer 
to remain in ignorance and trust to chance^ It wUl, now^ 
ever, be said that the United States and German PateiU 
Office reports ought to suffice to warn or protect the English 
patentee , but my own experience has been that such pro- 
tection IB not entirely satisfactory. There is, firstly, a con- 
siderable interval before such reports are received, and Che 
life of a patent is short. Then, if the patent Is upon an 
important subject, attracting general attention, the search 
18 vigorous and sometimes overwrought, and the patent 
unjustly damaged or refused altogether. If, however, the 
patent is on some subject not attracting general attention, 

It receives too little attention and is granted without 
comment 

In some few instances it may be said that ignorance has 
been a positive advantage, and that If the patentee had 
realised how much of his patentable work was honeycombed 
by previous publications and patents, he would have lost 
heart and given up the task It Is, 1 think, a case of the 
exception proving the rule , and the patentee ought, as far 
as possible, m all cases to know his true position, and 
make his choice accordingly The present patent law has 
some curious anomalies Let us suppose some inventor has 
the good fortune to place the keystone in the arch of an 
invention, to add some finishing touch which makes the 
whole invention a complete success, and valuable Then, 
success having been proved possible, othera try to reap the 
results of his labour and good fortune, and, as often happens. 

It Is discovered after laborious search that someone else first 
suggested the same keystone in some long-forgotten patent 
or obscure publication, but for some reason or other the 
public were none the better for his having done so What 
does the law do? It says this is an anticipation, and 
instead of apportioning to all parties reasonable and equit- 
able shares in the perfected invention, to which no one could 
object, It says that the patent is injured or perhaps rendered 
useless by the anticipation, and that its value to everyone 
concerned is thereby diminished or destroyed, as the case 
may be, and thrown open to the pubHc Until a few years 
ago, any anticipations, however old, might be^^cUed ; but 
recently the law has been amended, and at present none 
rank as anticipations which are more than fifty years old. 

The perfecting of inventions and their introduction Into 
general use require capital, as we have seen — sometimes 
a considerable amount, as m the introduction of the 
Bessemer process for steel, or the linotype system of print- 
ing — before any commercial success can be realised 

Capital having been found, the next difficulty is in the 
ronscrvatism of persons and communities who are the buvers 
of the Invention There is always present in their minds 
the risk of failure and its consequent loss and worry to 
themselves, and in the event of success the advantage, in 
their estimation, may not be sufficient to counterbalance 
the risk In large departments and companies the manage- 
ment of which IS conducted by officials receiving Axed 
salaries, acting under non-technical supervision, there is a 
strong tendency among the officials to leave well alone, the 
organisation being such that the risk of failure, even though 
It be remote, more than counterbalances, in their estimation, 
the advantages that would result in the event of success. 
Next IS the opposition of those who are financially interested 
in competing trades or older inventions , and if the invention 
IS a labour-saving appliance, then the active opposition of 
the displaced labour is a serious, though generally only a 
temporary, barrier 

Fortunately, however, for the community, for research, 
and for Invention, there is always to be found a consider- 
able percentage of persons who, apart from the inventor, 
are able and willing to risk, and indeed to sacrifice, thnir 
personal interests in the cause of progress for the benefit 
of the community at large , and were It not for such persofie 
Che task of the introduction of most inventions would be an 
Impossible one 

There are many problems of the highest Importance In 
physics, engineering, chemistry, geology, and the arts, of 
which the Investigation might probably prove of gmt 
benefit to the human race, and of which the probable 
monetary cost of the attack would ba considerable, anfi. of 
some very great indeed Let us, then, inquire how llw 
necessary funds could be raised It is possible In the <!khe 
of some of the more attractive problems that a group of 
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rich phlUuitHropUfci inl|*hk b« found, but in > most cases it 1 
Mltld be Impossible to form a company on business lines, 1 
under the existing laws of this and other countries, as I 
ehall endeavour Lo show * 

In the case of nianv of the problems, no patents will give 1 
adequate protection , In some cases there is no subject-matter 
of novelty and ‘importance Involved, In other cases the 
probable duration of the Investigation is so long that any 
initial patents would have expired before a commercial result 
was reached, and in either of these circumstances there 
would be no inducement to business men or financiers to 
undertake the risk 

As an illustration of my meaning I will take two Investi- 
gations that have doubtless occurred to the minds of most 
of those present, though many others of greater or less 
importance might be cited One is the thorough investi- 
gation of the problem of aerial navigation, with or without 
the assistance of flotation by gas This problem could 
undoubtedly be successfully solved by an organised attack , 
of skilled and properly trained engineers and the expenditure 
of a large sum of money Assuming the problem solved, 
and commercially successful, it appears to be impossible 
under the existing patent laws to secure any adequate 
monopoly so as to justify the expectation of a reasonable 
return on the capital expended on the invention For in 
view of the multitude of suggestions that have been made 
and the experiments that have been earned out, the practical 
solution of the problem would appear to rest on a judicious 
selection of old ideas by means of exhaustive experiments 

Another and perhaps more important investigation which 
has not, as yet, been attacked to any material extent is the 
exploration of the lower depths of the earth At present 
the deepest shaft is, I believe, at the Cape, of a little more 
than one mile in depth, and the deepest bore-hole is one 
made in Silesia by the Austrian Government, of about the 
same depth What would be found at greater depths is at 
present a matter for conjecture, founded on the dip and 
thicknesses of strata observed on or near the surface Much 
money and many valuable lives have been devoted to ex- 
ploration of the polar regions, but there can be no com- 
parison between the scientific interest and the possible 
material results of such exploration and the one I have 
chosen for illustration of the inadequate protection afforded 
by law — namely, a great engineering attai k on a problem 
of geology 

I would Qsk you to consider the lOmmercial aspect of 
this engineering geological enterprise, as compared with 
exploration into new or unknown areas on the surface of 
the earth 

An exploring expedition into a new country has before it 
generally the probability of the acquisition of territorial 
and mineral rights or possessions bringing material gain 
to the undertakers The rights of such enterprises are well 
known, and capital can be obtained with or without national 
support, as the case may be On the other hand, the 

explorer into the depths of the earth has no rights or 
monopolies beyond the mineral rights of the land he has 
purchased over his boring , further, it is improbable that he 
can obtain any patent of substantial value for his methods 
of boring to great depths To succeed in the undertaking 
a great expenditure of money must be Incurred, an expendi- 
ture far greater than that of an exploring expedition, and 
analogous to that of a military expedition or a small in- 
vading army, and to raise this sum the pioneers have 
practically no security to offer. For if they succeed In find- 
ing rich deposits of precious minerals in greater abundance, 
or succeed in making some geological discovery associated 
With deep borings, they gain no exclusive title to these 
under existing laws Any other person or syndicate acting 
upon the experience gamed, could sink other shafta in other 
laces or countries, and, benefiting by the experience gained 
y the pioneers, could probably carry out the work more 
advantageously, and thus depreciate the first undertaking or 
render it valueless, as has often occurred before 

Let Us consider more cloeely some of the essenliel features 
of linking a shaft to a great depth, for 1 think It will be 
•ten that it presents no unsurmountable difficulties beyond 
thoan Incidental to an enterprise of considerable magnitude 
Involving the ordinary methods of procedure and the 
ordinary methods adopted by mining engineers That < 
there would be Some departures from ordinary practice on 
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account of the great depth is true, but these are more of 
the character of detail On the design of this boring 1 have 
consulted Mr John Bell Simpson, the eminent authority on 
mining m the North of England The shaft would be sunk 
in a locality to avoid as far as possible water-bearing strata 
and the necessity of pumping It would be of a size usual 
in ordinary mines or coal-pits Ihe exact position of such 
shaft would require some con<iidcration as to whether it 
should commence in the primary or secondary strata. It 
would be sunk in stages, each of about half a mile in depth, 
and at each stage there would be placed the hauling and 
other machinery, to be worked electrically, for dealing with 
each stage The depth of each stage would be restricted to 
half a mile in order to avoid a disproportionate cost in the 
hauling machinery and the weight of rope, as well as In- 
creased cost m the cooling arrangements arising from 
excessive hydraulic pressures At each second or third mile 
in depth there would be air-loiks to prevent the air-pressure 
from becoming excessive owing to the weight of the super- 
incumbent air, which at from two to three miles would reach 
about double the atmospheric pressure at the surface A 
greater rise of pressure than this would be objectionable for 
two reasons — firstly, from the inconvenience to the work- 
men , secondly, from the rise of temperature due to the 
adiabatic compression of the circulating air for ventilating 
purposes The air-pressure immediately above each air- 
lock would thus reach to ibout two atmospheres, and 
beneath to one atmosphere In order to carry on the transfer 
of air through the air-locks for ventilating purposes pumps 
coupled to air-engines would be provided, the energy to 
work the pumps being obtained from electro-motors lo 
maintain the shaft at a reasonable temperature at the greater 
depth powerful means of carrying the heat to the surface 
would be provided 

The most suitable arrangement for cooling would prob- 
ably consist of large steel pipes, an upcast and a downcast 
pipe, connected at the top and bottom of each half-mile 
Hection in a closed ring This ring would be filled with 
brine, which by natural circulation would form a powerful 
carrier of heat , but the circulation, assisted by electrically 
driven centrifugal pumps, would be capable of carrying 
an enormous quantity of heat upwards to the surface At 
each half-mile vtage there would be a transfer of the heat 
from the ring below 10 the ring above by means of an 
apparatus similar in construe tion to a feed-water heater, 
or to a regenerator constructed of small steel tubes, through 
which the brine in the ring above would circulate, and 
around the outside the brine in the ring below could nUo 
circulate, the heat being transmitted through the inetJil of 
the tubes from brine ring to brine ring 

We have now presented to us two alternative arrange- 
ments for cooling One arrangement would be to tool the 
brine to a very low temperature in the top ring at the mouth 
of the shaft by refrigerating machinery, so as to provide a 
sufficient gradation of temperature in the whole brine 
system, to ensure the necessary flow of heat upwards from 
brine ring to brine ring, and overcome all the resistdnces 
of heat-transfer, and so maintain the lowest ring at the 
temperature necessary for effectual tooling of the lowest 
section of the shaft But a better arrangement would be 
to place powerful refrigerating machinery at certain of the 
lower stages, the function of this machinery being to extract 
heat from the rilig below and deliver It to the ring above 
This latter method would increase to a very great extent 
the heat-carrying power of the system, which In the first 
arrangement is limited by the freexing temperature of brine 
in the descending column and the highest temperature 
admissible in the ascending brine cfilumn The amount 
of heat conducted inwards through the rock-wall and 
requiring to be absorbed and transferred to the surface 
depends on the temperature and conductlbility of the strata 
But there is no doubt that the methods I have Indicated 
would be capable of maintaining a moderate temperature in 
the shah to depths of twelve miles 

During the process of sinking at the greater depths the 
shaft bottom would require the application of a special 
cooling process in advance of &e sinkers, similar to the 
Belgian freezing system of M Poesche used for sinking 
through water-bearing strata and quicksands, and now iq 
general use It consists in driving a number of bore^holes 
in a Circle outside the perimeter of the shaft to be sunk. 
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through these borr-holes very cold brine is circulated, thus 
freezing the rocks and quicksands and the water therein, 
and when this process is completed the sinking of the shaft 
IS easily accomplished 

In our case this process would be maintained not only 
on the shaft bottom, but also for aoine tune on the newly- 
pierred shaft sides, until the surrounding rock had been 
cooled for some distance from the fate 

As to the cost, rate of boring, and normal temperature 
of the rock, an approximate estimate has been made, based 
on the experience gamed on the Rand, but including the 
extra costs for air-locks and cooling — 

CmI runs I j Temp 

^ Yesri of Rjock 
For a mild depth fiom ihe lurroee 500000 lo 121“ F 

PI 4 IP pp IP IP IP ■ 1.100,000 15 152° 

.. 6 .. .. 1.800000 40 182“ 

.. 8 „ „ 2,700,000 55 212 

.1 10 ,, 3.700,000 70 242 

PI PI IP PI IP PI 5.000,000 85 272 

I hope 1 have succeeded in showing in the short time at 
our disposal that an exploration to great depths is not an 
impossible undertaking But my mam objei t m discussing 
the enterprise at some length has been to show that a 
pioneer company would not acquire any subsequent monopoly 
of similar works under the existing patent laws or the laws 
of rin> iounlr\ 

In the scheine as I have described it, ihere appears to be 
nothing that rould be patented, but Ift us suppose that 
some good patent could have bten found that was abso- 
lutely essential to the ijLiCies»i of the undertaking, it would 
certainly have expired before the pioneer company could 
have reaped any substantial return, and probably before the 
first enterprise had been completed It follows thfrefore 
that at the present time there is no adequate protution, or 
indeed un> protection at all, for the proinoteri) of many 
great and iniportaiit pioneer enterprises, some of which 
might prove of immense benefit to mankind 

het us ask what change in the laws would place great 
pioneer research works on n sound financial basis \ 
(lov eminent grant, except for very special purposes, seems 
Lu be out of the question, seeing that the benefits to be 
derived are generally not confined to any one country An 
extension of the life o( patents, which is now from fourteen 
ro sixteen \ears in different countries, would be undoubtedly 
a step in the right direction It would be of great beneht 
generally if some scale of duration of patents could be fixed 
internatinnallv, the scale being fixed according to the 
subject-matter, the difficulty of the attack, and the past 
history of the subject, but more especialiv m view of the 
utility of the invention 

One of the chief objections raised by the Privy Council 
uguinst the extension of patents jn this country has rightly 
been that undue prolongation is unfair to (he British public, 
seeing that abroad no prolongations are granted there- 
fore, If the duration of patents for important matters is to 
be extended at home it must al% be extended abroad In 
other words, such prolongations, to be effective, should 
necPHHanly extend to other countries they should be inter- 
national, and concurrent in all the ccjuntnes interested 

One passible solution of this difficult question would be 
to place such matters under the jurisdiction of a Central 
International Committee, who would have the apportion- 
ment of the life and privileges of patents and of the ex- 
tension or curtailment of their duration, according to their 
handling by the owners I would ask. Why has a patent 
a life of only fourteen to sixteen years, while copyright is 
for fortv-two years? Why has a pioneer company making 
a railway under Act of Parliament generally rights for ever 
unless it abuses its privileges, or the requirements of the 
district necessitate the construction of competing lines, while 
a pBtent,^s in comparison a life of infinite shortness^ 

I migm also cife gas companies, electrical supply com- 
panies, under Art of Parliament, or provisional orders of 
fortv-two Years' duration, and this reminds us of the fact 
that until the term of life for electric supply companies had 
been extended from twenty -one years to forty-two years by 
the bill of 1S84, It was impossible to find capital for such 
undertakings 

Now, It mav bn urged that the grant of a patent is a 
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different thing from the grant of power to' S railway 
company, a gas or electric supply company But the object 
of this Address has been to show that a patent, to be fair 
to the patentee, ought In many cases to be analogous to an 
Act of Parliament or a provisional ordei Would it not place 
matters in a fairer position, especially m the case of ex- 
pensive and lengthy researches, to grant to those who pledge 
thcmbelves to spend a suitable and minimum sum within 
a stated period on the research a reasonable and fair 
monopoly, ^o that such person or syndicate might in the 
event of sutcesb be in the position to reap a reasonable 
return for their expenditure and risk 

Some buth measure would unquestionably give an immense 
stimulus to rp<cearch and invention by enabling capital to 
be raised and works started on commercial lines in fields 
of great promise at present almost untouched 

! pubs over the disadvantages to the British inventor of 
the hostile patent tariffs of Continental natinn<4 .ind of the 
protective patent laws of some of the Bnti^ih dependencies, 
disadvantage!; greater than those imposed bi protective 
tariffs on the ordinary British manufacturer 

There is, however, another usjject of the question to 
which I would briefly allude it is the great benefits that 
the world at large has derived from the work of inventors 
in the past 

Ihink of the multitude and power of the gieat steam- 
engines and gas-engines that drive our factories ind pump 
the welter out of our mines, and supply our tilies with 
water, light, and power of the great steamships scattered 
over the ocean and the locomotives on the railways 

1 hink of the billions of tons of steel that ha\e been made 
by the Bessemer, Siemens-Martin, and 1 homas (jilchrist 
processes, imd of the great superiority and less cost of the 
malerial over the puddled iron whiih it supersedfd 

Ihink of the vast work performed by the elec Ini tele- 
graphs and telephones, und vvr must not ftcil lo include the 
great chemical and metallurgical processes cained on all 
civi r the world, be'«ides the countless other inventions and 
labour-siiv mg iipplinmes , 

Can we form any idea of the commeniiil value of all 
these gigantic tools that past inventors have left as a 
heritage to the Humin race, and c m we venture to place 
any order of magnitude on so vast a sum ^ 

If we take as our unit of value the whole of the money 
spent on all invrntions, both successful and unsuccessful, 

1 think we shall be much below the mark if we assume 
that the value of the benefits has on the uvei age exceeded 
by ten-thousandfold the money spent on making and intro- 
ducing the inventions 

If this IS so, let us see what it means It mean'* that for 
every unit of capital spent bv the inventors and their friendp 
on invention they have m some cases received nothing back 
In some cases they have |ust got their (apital back in 
some cases two or threefold, occasionally tenfold, very 
rarely a hundredfold Whereas the world at large has 
received a present of ten-thousandfold greater value than 
all the money spent and misspent bv the small hind of past 
inventois 

In conclusion, let us hope that the inventor yyill m the 
future receive more encouragement and support that the 
patent laws will be further modified and extended, that the 
people at large will consider these matters more closely and 
reengnisp that they are of first importance to their progress 
and welfare, and that in the future it mav be easier, nay 
in some cases possible, to carry on manv great researches 
into the secrets nf Nature 

SECTION H 

ANTTIROPOLOGV 

Opening Addrees bv Henri Balfour, M A , 
PRESIDRNT OF THE SECTION 

It has frequently been remarked, and not without aome 
justification, that Anthropology la an exceedingly diffuse 
science, and that It lacks the compactness and relatively 
well-defined field of enterprise enjoyed by most other sciences 
This characteristic has even been employed by many «b an 
argument against regarding Anthropology as a subjeet of 
any considerable value for educational purposes, the 
suggested lack of cohesion being thought to militate against 
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thts science ever b^ing allowed to occupy a similar position 
in tt>e ediMdonal curncula and examination systems of this 
country as chat to which the older sciences have for the 
idobt part been admitted For my own part, 1 cannot but 
consider the validity of this Br^pument as open to question 
The term Anthropology, used in its unrestricted and, as 1 
venture to think, proper sense, does, 1 readily admit, 
embrace u vast and varied field, and it inevitoblv overlaps, 
and even wanders far and at times freely into the domains 
of, other snences How should it and how lan it be other- 
wise^ We, surely, would be g'uilty of grievous]} under- 
valulniif and paying Mant respect to our genus were we 
to imagine that the science devoted to its comprehensive 
study could be otherwise than far-reaching — call it diffuse 
if you will — and that it could be expected to avoid driving 
Its roots deeply into other sciences the chief practical interest 
of which lies, after all, m their adaptability to the service 
of Man 

In admitting the partial justic'P of the accusation as re- 
gards diffuseness. Anthropology, it seems to me, is really 
pleading guilty to the possession of an eduiaiional quality 
of which it may rather boast than feel ashamed A science 
which IS so far-reaching, and yet the nucleus or focussing 
point of which is so well dehn^, seems of itself to furnish 
the materials in great part for a liberal education, if properly 
handled, and to lend itself to the preparation of the in- 
evitable svllabuses, adiipted to the different grades both of 
general education and of higher scholarship 

I readily admit that the word Anthropology is un- 
fortunHlel) cumbersome, but it would seem to be inevitable, 
Since no one has yet provided the science wilh n compact 
general name which may serve as an efficient substitufe , 
and, since we must retain it, we may at least expci t the 
word to work for its polysyllabiL existence, by coveiing a 
wide area and serving as the most general term denoung 
the studv of Man in .1 wide and all-r mbraemg sense 

It is not my purpose to discuss here the educational value 
of Anthropology, but frankly and even gladly to admit that 
Anthropology, in spite of its late recognition as a distinct 
science worthy of encouragement, has in lecent years pro- 
gressed with rapid strides, and has alreadv reached a stage 
of developmental progress at which it is necessary to 
dilTerentiate the several branches of studv which are in- 
cluded under the general science, and to adopt a classifi- 
cation which 1"3 ever becoming more complex as the various 
divisions become unwieldy and require subdividing An 
extensive cerminologv has been growing up for the purpose 
of assigning appropriate names to the already fairly 
numerous divisions of the mam subject Anthropology is 
passing through the development a) stages which have been 
followed by the older sciences, and is merely following 
normal routine in advancing from the simple to the complex 
With the increase of knowledge the elements which together 
constitute a given science necessanlv deielop individually 
Qs well as collectively, and the original science loses its 
primitive unity by becoming an ever-increasing aggregation 
of sub-sciences This protess of subdivision or branching 
is inseparable from the life-historv of an active and pro- 
gressive science 

Ihe genesis, growth, and maturitv of Section H reflecls 
to some extent the development of the study of Anthropology 
If we look back nearW sixty vnars, to a meeting of the 
Association held in Cambridge in 1^4^, we see that 
Ethnology was not mentioned at all in the programme and 
list of Sections, though one ethnological paper does certainly 
figure amongst those of the Zoological-Botanical group 
We mav, however, assume that at this meeting a start 
was made, and give to Cambridge due credit for having 
a distinct claim to the parentage of Section H For, m the 
following year, 1846, we find in the list of Sections a definite 
suh-SecUon of Ethnology Indeed, were we in doubt as to 
the parentage of the infant sub-Srction, there is circum- 
stantial evidence clearly indicating this ancient University 
city m the subtle influence apparently exercised upon the 
mind of the parent by overpowering leanings towards 
appli^ mathematics, as manifested by the interesting and 
otherwise unaccountable fact that the sutf-Sectlon of 
Ethfiologv " was in that year humbly parasitic upon 
S^fon G, which was then, as now, devoted to 
■'‘M»rhanuN”l 

From 1B47 to 1S50 the Ethnological sub-Section came ' 
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under Settion D (Zoolop[y, Botany, and Physiology), In 
i8$i Ethnology appears in conjunction, and, apparently, on 
nearly equal terms, with Geography , and so it remained in 
the year tB6a, when the Association again had the privilege 
of meeting in Cambridge, that profound and ingenious 
student of Man, Mr Francis Galton, being president of 
the dual Section. Ihe Geographico-Elhnological combin- 
ation lasted until i8b8, after which, and until iBBo, we find 
the prosper live Section 11 repluted under the charge of 
Section D — Biology (which included Zoology, Botany, 
Anatomy, and Physiology) 

The steadily growing vitality of the "study of Man is very 
evident through all these vears, from the list of papers read, 
and one may gather, from the way in which the sub-Section 
was t ansfernd from Section to Section, that the infant was 
rapidly outgrowing its nurses, and becuming a trouble«iome 
handful 1 j pugraphical "'igns of adoleiiCence, coupled with 
a yearning for independence, appear m 18H3, when, glancing 
at the list of Sections, we see tiuii, although Anthropology 
IS &till a '* Department of HiuIog>," not only is it the only 
“ department " Hpeiially announced under Section O, but 
the heading is printed in type of the same magnitude as 
that used for the Section ilsclf 1 he printer proved to be 
a good prophet, for in the following vear, 1HB4, at the 
meeting in Montreal, Ihe inevilablc ociurred, and Anthrop- 
ology blossomed out into the uduU stagr, and reteived the 
emancipation alTorded by the assignment ol an entire Section 
to itself, the ' Section 11 ,'’ whiih has, I venture to think, 
thoroughly justilicd its existence evei sinit 

It may be doubted whether we have as vet reached the 
limit of expansion Ihe time is likely to come when 
Section 1 1 will be the parent of one or more vigorous Sub- 
Sections, which, again, may repeat the developmental 
sequence, reaching at length mntuntv and discretion, and 
being perhaps allowed to set up fur Iheinsilves as semi- 
independent Sections ihe original title of a Section of the 
British Association may diMppear entirelj as such ifrer 
the sub-Sectionh conipribed under it have received iheir full 
emancipation 'I his has happened in the case of Biology, 
which for some thirty veers gave it!> name to Section D, 
but which hnally gave wav before the growth of itn enter- 
pribing and very progressive ofTahoots (Zoology, Anthrop- 
ology, Physiology, and Botany), which one after the other 
developed into independent Sections With this ■segreg- 
ation of the various component elements of Biologv the 
old generalised title ceased to appear on the list of the 
British Asbocialion Ihis, perhaps, will be the lute of the 
term ‘ Anthropology,” ns the growth of the subjects which 
have developed uncler the wing of this very comprehensive 
science gradually causes, for the sake of practical con- 
venience, a number of subordinate lilies to replace the tinie- 
honoureci and inclusive term Should it thus happen, in 
response to the growth of the science, that this term is 
destined to follow the far wider term ” Biology ” into h 
position of dignified eaiie, wr shall be wise to bear conliiiually 
m mind that Anlhropologv is the main stem from which 
the various branches have sprung, and to the nourishment 
and growth of which it should be the principal aim of their 
individual activities to lontnbute In an age of ever- 
increasing specialisation wc* may from tune to time require 
a reminder of the fact that the true value of researihe<i in 
the special fields of a science must be estimated by the 
degree to which (heir relationship to the whole can be and 
IS rendered nianifesl Ihe work of specialists will 
necessarily lose half its value if theic is a dearth of 
generalists who will gather together the threads and weave 
them into a substanhnl fibrjr, which shall show the import- 
ance of each individual piece of work to the progress of the 
science us a whole 

Once Anthropology became recognised as a definite 
science, and one worthy of encouragement, the number of 
Its devotees Increased steadily and apace, and the range of 
its work widened rapidly Indeed, it would appear as 
though there were an almost feveriish desire to make up 
for time lost through the phenomenal tardinesb of the dis- 
covery of a seemingly obvious fart, which is that ” Man ” 
IS in "very truth a ” proper study for mankind ” Energy is 
not wanting, though this feverishness is kept in rigid sub- 
jection fay me chilling and reducing effect of starvation for 
want of funds 'Ihe lark of adequate financial support is 
painfully apparent in (ireat Britain when we compare the 
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conditions prevailing here with those obtaining in other 
countries 

1 will not endeavour to cope with the many and varied 
aspects of Anthropology and its complex ramifications, nor 
will I attempt to enumerate the many distinguished men 
of science to whose stimulating work we chiefly owe the 
progress already achieved in Anthropology ; the more 
prominent pioneers are, well known to you, and several, 1 
am glad to say, are yet with us Their works remain as 
important landmarks in the developmental record of the 
Science of Man I have, instead, selected as my principal 
theme one branch of the subject My mam object is to 
review, necessarily briefly, ont; of the factors which have 
played a part in stimulating scientific inquiry into the past 
and present conditions of Man, and in furthering the de- 
velopment both of the scientific and the popular interests 
of Anthropology 1 wish to confine myself to the consider- 
ation of the contribution of one man towards the subiect, 
a contribution which is the more valuable since it deals 
with wide principles, and thus nITords a basis upon which 
a vast army of students may found valuable work It 
amounted to the establishment of a particular school of 
research into the history of human culture, into which fresh 
workers are constantly being attracted, and which has stood 
the test of time through half a century 

It was about the middle of last century that an officer 
in Her Majesty’s Armv began to apply the lessons which 
he had learnt in the couise of some of his professional 
experimental work to studies pursued by him as a hobby 
In a far wider field of science The story of the famous 
ethnographical collection of Colonel Lane Fox is well known, 
and 1 need but briefly refer to it During hia investigations, 
conducted with a view to ascerLaining the best methods 
whereby the service firearms might be improved, at a time 
when the old lower musket was being finally discarded, 
he was forcibly struck by the extremely gradual changes 
whereby improvements were effected He observed that 
every noteworthy advancement m the efficiency, not only 
of the whole weapon but also of every individual detail in 
Its structure, was arrived at ns a cumulative result of a 
succession of very slight modifications, each of which was 
but a trifling improvement upon the one immediately pre- 
ceding It Through noticing the unfailing regularity of 
this process of gradual evolution in the case of firearms, he 
was led to believe that the same principles must probably 
govern the development of the other arts, appliances, and 
ideas of mankind With characteristic energy and scientific 
zeal Colonel Lane Fox began at once, in the year 1851, to 
illustrate hjs views and to put them to a practical test 
He forthwith commenced to make the ethnological collection 
with which hiB name will always be associated, and which 
rapidly grew to large proportions under his keen search for 
material which should illustrate and perhaps prove his theory 
of progress by evolution in the arts of mankind 

Although as a collector he was somewhat omnivorous, 
since every artefact product fell strictly within his range of 
inquiry, his cnllection, nevertheless, differed from the 
greater number of private ethnological collections, and even 
public ones of that day, inasmuch as it was built up 
systemahcally with a definite object in view It Is un- 
necessary for me to describe in detail the system which he 
adopted in arranging his collection His principles are well 
known to ethnologists, either from the collection itself or 
from his writings, more especially from the series of lectures 
which he gave at the Roval United Service Institution, in 
the years 1867-tiq, upon “ Primitive Warfare ’’ from his 
paper read before the Anthropologiial Institute in 1874 on 
'The Principles of Classification," as adopted in the 
arrangement of his anthropological collection, which was 
then exhibited at the Rethnal Green Museum , from that 
portion of the catalogue ragsonn^ of his collection which 
was published in 1877, and from numerous other papers 
dealing with special illustrations of his theory Suffice it 
to say that, in classifying his ethnological material, he 
adopted k principal system of groups into which objects of 
Or function from all over the world were associated 
ufnrTSrfti "leries, each of which illustrated as completely as 
possible Jthe varieties under which a given art, industry, or 
appllanqg occurred Within these main groups objects 
belonging to the same region were usually associated 
together in focal sub-groups And wherever amongst the 
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implements or other obiects exhibited in a giVdn larlas fcherd 
seemed to be suggested a sequence of ideas, shedding light 
upon the probable stages in the evolution of this particular 
class, these objects were Sj>eclally brought into juxtaposition 
This special grouping to illustrate sequence was particularly 
applied to objects from the same region as being, from their 
local relationships, calculated better to illustrate an actual 
continuity As far as possible the seemingly more primitive 
and generalised forms — those simple types which usually 
approach most nearly to natural forms, or the use of which 
IS associated with primitive ideas — were placed at the 
beginning of each senes, and the more complex and 
specialised forms were arranged towards the end 

The primary object of this method uf classification by series 
was to demonstrate, either actually or hypothetically, the 
origin, development, and continuity of the material arts, 
and to illustrate the variations whereby the more complex 
and specialised forms belonging to the higher conditions 
of culture have been evolved by successive slight improve- 
ments from the simple, rudimentary, and generalised forms 
of a primitive culture 

The earlier stages in these sequence senes were more 
especially the object of investigation, the later developments 
being in the greater number of cases omitted or merely 
suggested It was necessary for Colonel Lane Fox to 
restrict the extent of the senes, any one of which, if developed 
to the full extent, would easily have filled a good-sized 
museum The earlier stages, moreover, were less familiar, 
and presented fewer complications Ihe general principles 
of his theory were as adequately demonstrated by the ruder 
appliances of uncivilised races as by the more elaborate pro- 
ducts of peoples of higher culture , and, moreover, there was 
doubtless a great attraction in attacking that end of the 
development series which ofTered a prospect at least of 
finality, inasmuch as there was always a chance of discover- 
ing the absolute origin of a given senes Hence the major 
part of his collection consisted in specimens procured from 
savage and barbaric rai es, amongst whom the more rudi- 
mentary forms of appliances are for the most part to be 
found 

The validity of the general views of Colonel Lane Fox as 
to evolution in the material arts of Man was rapidly accepted 
by a large number of ethnologists and others, who were 
convinced by the arguments oflered and the very striking 
evidence displayed in their support I have heard people 
object to the use of the term " evolution " in connection with 
the development of human arts To me the word appears 
Co be eminently appropriate, and I think it would be exceed- 
ingly difficult to find one which beCkef expresses the 
succession of extremely minute variations by means of which 
progress has been effected That the successive individual 
units of improvement, which when linked together form the 
chain of advancement, are exceedingly small is a fact which 
anyone can prove for himself if he will study in detail the 
growth of a modern so-called " invention " One reason 
why we are apt to overlook the greater number of stages 
in the growth of still living arts is that we are not as a rule 
privileged to watch behind the scenes Of the numberless 
slight modifications, each but a trifling advance upon the 
last, It is but comparatively few which ever meet the eye 
of the public, which only sees the more important stages , 
those, chat is to say, which present a sufficiently distinct 
advance upon that which has hitherto been In use to warrant 
their attracting attention, or, shall we say having for a 
time a marketable value The bulk of the links In the 
evolutionary chain disappear almost as soon as they are 
made, and are known to few, perhaps none, besides their 
inventors Even where the history of some invention la 
recorded with the utmost care it is only the more prominent 
landmarks which receive notice , the multitude of trifling 
variations which have led up to them are not referred to, 
for, even if they be known, space forbids such elaboratly 
detailed record The smaller variations are, for the most 
part, utterly forgotten, their ephemeral existence and their 
slight individual influence upon the general progress being 
unrecorded at the time, an^ lost sight of almost at once> 
The immediately succeeding stage claims for the moment the 
attention, and it again In its turn becomes the stepping- 
stone upon which the next raises itself, and so on> 

Before proceeding further, let me give as briefly as fKm 
an example of a development senes worked out, in the moln^ 
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ufKHi the general line of inquiry inaugurated by Colonel Lane 
Fcvx It la commonly accepted aa a fact, which ia borne 
out by tradition, both andent and modern, that certain 
groupa of stringed inatrumenta of mu lie must be referred 
for their origin to the bow of the archer The actual 
iiiatoncal record does not help us to come to a definite con- 
clualon on this point, nor doea the direct ceatimony of 1 
archaology, but from other sourc^es very suggestive evidence 
la forthcoming A comparative atudy of the muaical instru- 
ments of modern savage and barbaric peoples makes it very 
clear to one that the greater portion of the probable chain 
of sequences which led from the simple bows to highly 
specialised instruments of the harp family may be recon- 
structed from types still existing in use among Living peoples, 
most of the well-defined early stages being represented in 
Africa at the present day '■ Ihe native of Damaraland, who 
possesses no stringed instrument proper, is in the habit of 
temporarily converting his ordinary shooting-bow into a 
musical instrument For this purpose he ties a small thong 
loopwise round the bow and bow-string, so as to divide the 
latter into two vibrating parts of unequal length When 
lightly struck with a small stick the tense string emits a 
couple of notes, which satisfy this primitive musician’s 
humble cravings for purely rhythmic sound Amongst many 
other African tribes we find a slight advance, in the form 
of special rather slightly made bows constructed and used 
for musical purposes only In order to increase the volume 
of sound, it IS frequently the custom amongst some of the 
tubes to rest the bow against some hollow, resonant body, 
such as an inverted pot or hollow gourd In many parts, 
again, we find that the instrument has been fuk-ther improved 
by attaching a gourd to the bow, and thus providing it with 
a permanent resonating body To achieve greater musical 
results, it would appear that somewhere in Africa (in the 
West, I suspect) two or more small bows were attached to 
a single gourd. 1 have, so far, been unable to trace this 
particular link in Africa Itself, but, curiously enough, this 
very form has been obtained from Guiana It may be 
thought that I am applying a breaking strain to the chain 
of evidence when I endeavour to work an instrument from 
South America into an African developmental senes But, 
when we recall the fact that evidence of the existence of 
indigenous stringed Instruments of music in the New World 
has yet to be produced, coupled with the certain knowledge 
that a considerable number of varieties of musical instru- 
ments, stringed and otherwise, accompanied the enforced 
migration of African natives during the days of the slave 
trade, and were thus established in use and perpetuated m 
many parts of the New World, including the north-east 
regions of South America, we may, 1 think, admit with 
some confidence that in this particular instance from Guiana 
to Guinea is no very far cry, and that the more than prob- 
able African origin of this instrument from South America 
gives It a Mrfect claim to take its place in the African 
sequence 1 still anticipate that this type of instrument 
will be forthcoming from some hinterland region in West 
Africa Were no evidence at all forthcoming of such a form, 
either in past or present, we should be almost compelled 
to Infer that such a one had existed, as this stage in the 
sequence appears to be necessary to prevent a break in the 
continuity of forms leading to what is apparently the next 
important stage, represented by a type of instrument common 
In West Africa, having five little bows, each carrying its 
string, and all of which are fixed by their lower ends into 
a box-like wooden resonator This method of attaching the 
bows to the now improved body of the instrument necessitates 
the lower attachment of the strings being transferred from 
the bows to the body, so that the bow-1 ike form begins to 
disappear The next improvement of which there is evidence 
from existing types consists in the substitution of a single, 
stouter, curved rod for the five little "bows," all the five 
strings being penally attached to the upper end of the rod, 
their lower ends to the body ae before This instrument 
IB somewhat rare now, and It may well be a source of wonder 
to us that it has survived at all (unless it be to* assist the 
ethnologist), since it Is an almost aggressively Inefficient 
form^ owing to the row of strings being brought into two 
diffetiDt planes at right angles to one another^ The struc- 
ture of this rude Instrument gives It a quaintly composite 
I "Th* Natiml UiMorir of the Musicsl Bow**, By H Balfour, 
Cls^eadon PiWi Oxford ) 
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appearance, suggesting that it is a banjo at one end and 
a harp at the other This Is due to the strings remaining, 
as in the preceding form, attached to the resonating body 
in a line disposed transversely, while the substitution of a 
single rod for the five " bows " has necessitated the disposal 
of their upper attachments in a longitudinal series as regards 
the longer axis of the instrument Inefficient though it be, 
this instrument occupies an important position In the 
apparent chain of evolution, leading on as it does through 
some intermediate types to a form in which the difficulty 
as regards the strings js overcome by attaching their lower 
ends in a longitudinal senes, and so bringing them into the 
same plane throughout their length In this shape the 
instrument has assumed a harp-1 ike form — a rude and not 
very efTective one, it is true, but it is none the less definitely 
a member of the harp family The modern varieties of this 
type extend across Africa from west to cast, and the harps 
of ancient Egypt, Assyria, Greece, and India were assuredly 
elaborations of this primitive form The Indian form, 
closely resembling that of ancient Egypt, still survives in 
Burma, while elsewhere we find a few apparently allied 
forms In all these forms of the harp from the rudest 
Central and West African types to the highly ornate and 
many-stringed examples of Egypt and the East, one point 
IS especially noteworthy This is the invariable absence of 
the fore^-pillar, which in the modern harps of Western EuroM 
is 50 important, nay, essential, a structural feature In 
spite of the skill and care exercised in the con<]tniction of 
some of the more elaborate forms, none were fitted with a 
fore-pillar, the result being that the frame across which the 
strings were stretched was always weak and disposed to 
yield more or less to the strain caused by the tension of the 
strings This implied that, even when the strings were not 
unduly strained, the tightening up of one of them to raise 
Its pitch necessarily caused a greater or less slackening of 
all the other strings, since the free end of the rod or " neck " 
would tend to be drawn slightly Cowards the body of the 
instrument under the increased tension One can picture 
the soul-destroying agonies endured by two performers upon 
these harps when endeavouring, if they ever did so, to bring 
their refractory instruments into unison, while, as for the 
orchestral music of the old Assyrian days — well, perhaps 
we had better not attempt to picture thait The mere 
addition of a simple, strut-Uke support between the free end 
of the " neck " and the " body " would have obviated this 
difficulty and rendered the instrument relatively efficient and 
unyielding to varying tension And yet, even in Western 
Europe, this seemingly obvious and invaluable addition did 
not appear, as far as I can ascertain, until about the seventh 
or eighth century a d , and even then it seems to have been 
added somewhat half-heartedly, and a very long time had 
yet to elapse before the fore-pillar became an integral part 
of the framework and was allotted its due proportion in 
the general design 

1 have purposely selected this particular series for my 
illustration, not because it is something new — indeed, it is 
already more or less familiar, and maybe has even some 
merit in Its lack of newness, since, m accordance with a 
popular dictum, ic may urge a greater claim Co be regarded 
as true-^nor because It is specially striking, but rather for 
the reason that it llliistraCes suitably seveial of Che points 
upon which T wish briefly Co Couch Even in the ^ieVerely 
condensed form in which I have been obliged to present this 
series of developments from bow to harp, there Is, 1 think, 
demonstrated the practical application of several of the 
general principles upon which is based the theory whereby 
Colonel Lane Fox sought to elucidate the phenomena of 
human progress 

A series of this kind serves, in the first place, to demon- 
strate that the absence of historical and archaiological 
evidence of the actual continuity in development from simple 
to complex does not preclude investigations into the early 
history of any product of human ingenuity, nor prevent the 
formation of a suggestive and plausible If largely hypo- 
thetical senes, illustrating the probable chain of sequences 
along which some highly specialised form may be traced 
back link by link to its rudimentary prototypes, or eVen to 
Its absolute origin, which in this particular instance iS the 
ordinary shooting bow iemporanly concerted Into a musical 
instrument \^ere an actual chronological Berles is not 
forthcoming, a comparative study of Such types as afe 
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avallahle, even (hom^h they be modern examples, reveals the 
fact that, If rlaaflified arcordinff to their apparent inorpho> 
logical affinities, these types snow a tendency to fall into 
line, the ^ap between the extreme forms — that Is, the moat 
simple and the most advanced — being filled by a succession 
of intermediate forms, more or less completely linked 
together, according to the number of varieties at our dis- 
posal We are thus, at any rate, in possession of a sequence 
senes Is it unreasonable for us to conclude that this 
reflects, in great measure, the actual chronological sequence 
of variations through which in past times the evolutionary 
history of the instrument was effected from the earliest 
rudimentary form^ 

It is difficult to account at all for the existence of many 
of the forms such as I have briefly described, except on the 
supposition that they are lunnvafs from more or less early 
stages in a senes of progressive evolution, and, for m)self, 

1 do not believe that so inefficient and yet so elaborate an 
instrument as, to take an example, the harp of ancient 
Eg^pt, Assyria, and India could have come into bring bv 
any sudden inventive process, by “ spontaneous generation,” 
as It were, to ^se a biological term , wherras, the innate 
Lonservatism of the human species, which is most manifest 
among the lower and more primitive races (I use the term 
conservatism, 1 need hardly stiv, m a non-political sense) 
amply accounts for such forms having been arrived at, since 
the rigid adherence to traditional types is a prevailing 
characteristic of human culture, and onl> admits of improve- 
ment by very sl^ht and gradual variations upon existing 
forms The difficulty experienced by man m a primitive 
condition of culture of emancipating himself from the ideas 
which have been handed down to him, except by a very 
gradual and lengthy process, causes him to exert somewhat 
blindly his efforts in the direction of progress, and often 
prevents his seeing very obvious improvements, even when 
thev are seemingly forced upon his notice For instance, the 
early Egyptian, Assyrian, and Cjreek harps, as I have already 
stat^, were destitute of a fore-pillar, and this remained the 
case for centuries, in spite of their actually existing in an 
environment of other instruments, such as the lyre and 
trigoHon, which in their rigid, unyielding frames possessed 
and even paraded the very feature which was so essential 
to the harp, to enable it to become a really efficient instru- 
ment Ihe same juxtaposition of similar types, without 
mutual influence, may be seen in modern Africa among 
ruder forms of these instruments 

And yet, in spite of instances such as this — where a 
valuable feature suggested by one instrument has not been 
adopted for (he improvement of another, even though the 
two forms are in constant use side by side — we must recognise 
that progress in the main is effected by a process of bringing 
the experience gained in one direction to bear upon the 
results arrived at m another This process of grafting one 
idea upon another, or, as we may call it, the hybridisation 
of ideas and experience, is a factor in the advancement of 
culture the influence of which cannot be overestimated It 
is, in fact, the mam secret of progress In the animal world 
hybridisation is liable to pr^uce sterUe offspring, in the 
world of ideas its results are usually far different A fresh 
stimulus is Imparted, which may last through generations 
of fruitful descendants Ihe rate at which progress is 
effected Increases steadily with the growth of experience, 
whereby the number of Ideas which may act and react upon 
one another is augmented 

It follows, as a corollary, that he who would trace out 
the phylogenetic history of any product of human industry 
will speedily discover that, if he aims at doing so m dclail, 
he must be prepared for disappointments The tangle Is 
too involved to be completely unravelled The Be(|ucnce, 
strictly speaking, is not in the form of a simple chain, but 
rather in that of a hi^ly complex syjfem of chains The 
time-honoured simile aMraed by a river perhaps supplies the 
truest eomparisoD Tha course of the main stream of tiut 
evc^ution aeries may be fairly clear to us, even as far as to 
Its ^principal source , we may even explore and study the 

K neral effect produced by the more Imiwrtant rrlbutaries; 

t to Investigate in detail the contrlbuthms afforded in 
present and past of the Innumerable smaller streams, brooks, 
and ruol^ fs clearly beyond anyone's power, even supposing 
that the greater numbw had not changed their courM at 
tlmesi. and even, in fnany cases, run dry, While we readily 
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admit that important effects have been produced by these 
numberless tributary Influences, both on the course and on 
the volume of the river, it U clear that we must in general 
be content to follow the mam stream A careful study of 
the aeries of musical Instruments, of which I gave but a 
scanty outline, reveals very clearly that numberless Ideas 
borrowed from outside sources have been requisitioned and 
have affected the course of development In some taxes one 
can see fairly clearly whence thexe ideas were derived, and 
even trace back m part their own phylogenetic history , but 
A complete analysis must of necessity remain be)ond our 
powers and even our hopes 

It will ha\e been observed that, m the example of a 
sequence senes which I have given, the early developmental 
stages are illustrated entirely b\ instruments belonging to 
modern savage races It was a fundamental principle in 
the general theory of Colonel Lane Fox that in the arts and 
customs of the still living savage and barbaric peoples there 
are reflected to a considerable extent the various strata of 
human culture m the past, and that it is possible to re- 
construct m some degree the life and industries of Man in 
prehistoric times by a study of existing races m correspond- 
ing stages of livilisation His insistence upon the import- 
ance of bringing together and comparing the archsological 
and ethnological material, in order that each might nerve 
to throw light upon the other, has proved of value to both 
sciences Himself a brilliant and far-seeing archsolo^ist 
as well as ethnologist, he was eminently capable of forming 
a conclusion upon this point, and he urged this \iew very 
strongly 

The earth, as we know, is peopled with rac'es of the most 
heterogeneous description, races m all stages of culture 
Colonel Lane Fox argued that, making due allowance for 
possible instances of degradation from a higher condition, 
this heterogeneity could readily be explained bv assuming 
that, while the progress of some races has received relatively 
little check, the culture development of other races hax 
been retarded to a greater or less extent, and that we may 
see represented conditions of at least partially arrested 
development In other words, he considered that in the 
various manifestations of culture among the less civilised 
peoples were to be seen more or less direct survivals from 
the earlier stages or strata of human evolution , vestiges of 
ancient conditions which have fallen out at different pointa 
and have been left behind in the general march of progress. 

Taken together, the various living races of Man seem 
almost to form a kind of living genealogical tree, as it were, 
and It lb as an epiphyte upon this tree that the comparative 
I ethnologist largely thrives , while to the archaeologist it may 
also prove a tree of knowledge the fruit of which may be 
eaten with benefit rather than risk 

This certainly seems to be a legitimate assumption In a 
general way , but there are numerous factors which should 
be borne in mind when we endeavour to elucidate the past 
by means of the present If the various gradations of culture 
exhibited by the condition of living races — the savage, seml- 
civilised, or barbaric, and the civilised races — could be re- 
garded as accurately typifying the successive stages through 
which the higher forms of culture have been evolved in tne 
course of the ages, if, in fact, the different modern races 
of mankind might be accepted as so many sections of the 
human race the intellectual development of which has been 
arrested or retarded at various definite stages in the general 
progression, then we should have, to all intents and purposes, 
our genealogical tree in a very perfect state, and by its 
means we could reconstruct the past and study with ease 
the steady growth of culture and handicrafts from the 
earliest simple germs, reflecting the mental condition of 
pnmsval man up to the highest manifestations of the most 
cultured races 

These ideal conditions are, however, far from being 
realised Intellectual progress has not advanced along a 
single line, but, In Us development, it has branched oR in 
various directions. In accordance with varying environ- 
ment; and the tracing of lines of connection between 
different forme of culture, as Is th« case with the phyrical 
variations, is a matter of Intricate complexity. Migrations 
with the attendant climatic changes, change of food, had. In 
fact, of general envlrafnnne«ft„ to say nothing of the croMinR 
of different stocks, transmlsalon of Ideas from one people to 
another, and other factorsi all tend to mcreasa the tangle. 
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AfthoUfh In certain inatancea savage tribes or races show 
obvious signs of having degenerated to some extent from 
conditions of a higher culturedom, this cannot be regarded 
as the general rule, and must alwavs bear in mind the 
Seemingly paradoxical truth that degradation in the culture 
of the Tower races is often, if not usually, the direct result 
of contact with peoples in a far higher state of civilisation 

There can, I think, be little doubt that Colonel Lane Fox 
was well justified in urging the view that most savage 
races are in large measure strictly primitive, survivals from 
early conditions, the development of their ideas having from 
various causes remained practically stationary during a very 
considerable period of time In the lower, though not 
degenerate, races signs of this are not wanting, and while 
few, possibl] none, can be said to be absolutely in a con- 
dition of arrested development, their normal progress is at 
a slow, in most cases at a very slow, rate 

Perhaps the best example of a truly primitive race exist- 
ing in recent times, of which we have any knowledge, was 
aflorded by the native inhabitants of 1 asmanta This race 
was still existing fifty years ago, and a few pure-blooded ^ 
survivors remained as late as about the year 1870, when the | 
rat.e became extinct, the benign iivilismg influenLe of | 
enlightened Europeans having wiped this extremely interest- 
ing people off the faie of the earth I he Australian^*, 
whom C olonel Lane Fox referred to as being ‘ the lowest 
amongst the existing rates of the world of whom we have 
an> accurate knowledge," are very far in advante of the 
'1 asmaniana, whose lowly state of culture conformed 
thoroughly with the charai tenstics of a truly primitive 
race, a survival not only from the Stone Age m general, but 
From almost the earliest beginnings of the btone Age The 
difference between the culUire of the 'i asmaninns and that 
of Che Australians wa<; far greater than that which exi^its 
between man of the " River Drift " period and his Neolithic 
mu Lessors The objects of ever\-dav use were but slight 
modifications of forms suggested bv Nature, involving the 
exercise of merely the simplest mental processes I he stone 
implements were of the rudest manufacture, far inferior in 
woiknianship to those made by Palac.nli(hit man, the^ were 
never ground or polished, never even htted with handles, 
but were merely grasped in the hand The varieties of ini- 
pleinents were very feiv \n nMm6er, each, no doubt serving a 
number of purposes, the function varying with the require- 
ments of the moment The\ had no bows or other appli- 
antes for accelerating the (light of missiles, no potterv, no 
permanent dwellings , nor is there iinv evident e of a previous 
knowledge of suih products of higher lullure They seem 
to represent ,1 race whiih was isolated ven earlv from 
( untact with higher races, in fact, before thei had developed 
moie than the merest rudiments of cultun* — a rate con- 
tinuing (o live under the must primitive conditions, from 
which they were never destined to emerge 

Between the Tasmanians, representing in their virv low 
culture Ihe one extreme, and the most civilised peoples at 
the other extreme, lie races exhibiting in a general wav 
intermediate conditions of advancement or retardation If 
we are justified, as 1 think we are, in regarding the various 
grades of culture observable among the more lowly of the 
xtill existing races of man as representing to a considerable 
extent those vanished cultures which in their succession 
formed the different stages by which civilisation emerged 
gradually from a low state, it surely becomes a vpr> 
important duty for us to study with energy these living 
illustrations of early human historv in order that the 
arrhsologlcal record may be supplemented and rendered 
more complete The material for this study is vanishing 
so fast with the spread of civilisation that opportunities 
lost now will never be regained, and already even it is 
practically impossible to find native tribes which are wholly 
uncon tarn mated with the products, good or bad, of higher 
cultures 

The arts of living races help to elucidate what is obscure 
in those of prehistoric times by the process of reasoning 
from the known to the unknown. It is the work of the 
xoolQgist which enables the paleontologist to reconstruct 
the forms of extinct animals from such fragmentary remains 
as have been preserved, and it is largely from the results 
of a comparative study of living forms and their habitats 
that he is able, ip his descriptions, to equip the reconstructed 
types of a past fauna with environments suited to their 
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Structure, and to render more complete rile pldctire of iMr 
mode of life 

In like manner, the work of the ethnologist can throw 
light upon the researches of the archeologist through It 
broken sequences may be repaired, at least Suggestively, 
and the interpretation of the true nature and use of objects 
of antiquity may frequently be rendered more aure Colonel 
Lane Fox strongly advocated the application of the reason- 
ing methods of biology to the >itudy of the origin, phytogeny, 
and etlonumics of the arth of mankind, and his own collec- 
tion demonstrated that the products of human intelligence 
can conveniently be classified into families, genera, species, 
and varieties, and rnujf be so grouped if their affinities and 
development are to be investigated, 

It must not be supposed — although some people, through 
misapprehension of his methods, jumped at this erroneous 
conclusion — that he was unaware of the danger of possibly 
mistaking mere accidental resemblances for morphological 
affinities, and that he assumed that because two objects, 
perhaps from widely separated regions, appeared more or 
less identical in form, and possibly in use, they were 
necessarily to be considered as members of one phylogenetic 
group On the contrary, m the grouping of his specimens 
according to their form and function, he was anxious to 
assist as far as possible in throwing light upon the question 
of the monogenesis or polygenesis of certain arts and appli- 
ances, and to discover whether they are exotic 01 indigenuub 
111 the regions m which they are now found, and, in fact, 
In distinguish between mere analogies and true homologies 
If we accept the theory of (he monogenosis of the human 
race as most of us undoubtedly do, we must be prepared 
to admit that there prevails a rondUion of uniti in the 
tendencies of the human mind to respond in a similar m.inner 
10 similar stimuli Like conditions beget like results, and 
thus instances of independent invention of similar ubjertii 
are liable to arise For this \pr> reason, however, the arts 
and luslorns belonging to even widely si pirated peoples 
may, rhuugh apparently unrelated, help to elucidate some 
of the points in each other's historv whuh remain obscure 
through lack nl the evidence required to establish local 
I nntinuity 

I think, moreover, that il will geneially be allowed that 
lases of " independent invention of similar forms should 
be considered to have established their claim to be regarded 
IS such only after exhaustive inquiry has been made into 
the pgssibilities cil the lesemblamrs being due to actual 
ir latiOfiship there is the Lilternative inethnd of assuming 
that, because two like objeils are widely separxlecl 
geographical!) , and because a line of connection is not 
immediately obvious, therefore the resemblance existing 
between them is fortuitous, or ineiely the natural result 
of sinulur forms hiving been produced to meet similar needs 
Premature conclusions in matters of this kind, though 
temptingly easy to foim, are not in the true scientihc apint, 
and ait as a check upon careful research, which, by investi- 
galing the case in its various possible aspects, js able either 
to prove or disprove what otherwise would be meielv a 
hasty assumption The as<*ocialinn of similar forms into 
the same neries has therefore a double significance On 
the one hand, the sequence of related forms is brought out, 
and their geographical distribution illustrated, throwing 
light, not only upon the evolution of types but also upon 
the interchange of ideas by transference from one people 
to another, and even upon the migration of races On 
the other hand, instances in which two or more people- 
have arrived independentiy ut similar results are brought 
prominently forward, not merely as interesting coincidences, 
but ali»o as evidence pointing to the phylogenetic unity of 
ihe human species, as exemplified by the tendency of human 
intelligence to evolve independently identical ideas where 
[he conditions are themselves identical Polygenesis m his 
inventions may probably be regarded as testimony in favour 
of the monogenesis of Man 

1 have endeavoured in this Address to dwell upon some 
of the mam princioles laid down by Colonel Lsne Fox as a 
result of hib special researches in the field of Ethnology, 
and my object has been twofold First, to bear witness to 
the very great importance of his contribution to the scienCifii 
stutN of the arts of mankind and the development of culture 
in ^nerai, and to remind students of Anthropology of the 
debt which we owe to him, riOt only for the results of his 
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very ahU inveadgatlona, but alao for the atimulus which 
he imparted to research in some of the branches of this 
compreheDSive science Secondly, my object has been to 
reply to some cntuisms offered in regard to points in the 
a)5tem of classification adopted in arranging htb ethno- 
graphical collection And, since such criticisms as have 
reached me have appeared to me to be founded mainly upon 
misinterpretation of this system, 1 have thought that I could 
meet them best by some sort of restatement of the principles 
involved 

It would be unreasonable to expect that his Arork should 
hold good in all details The early illustrations of his 
theories were to be regarded tentative rather than dog- 
matic, and in later life he recognised that many modifications 
in matters of detail were rendered necessary by new farts 
which had since come to light. The crystallisation of solid 
facts out of a matrix which is necessarily partially volatile 
IS a process requiring time fhese minor errors and the 
(act of our not agreeing with dll his details in no way 
invalidate the general principles which he urged, and we 
need but cast a cursory glance over recent ethnological 
literature to see how widely accepted these general principles 
are, and how they have formed the basis of, and furnished 
the inspiration for, a vast mass of research by ethnologists 
of all nations 

It appears more than probable that Cambridge will be 
much involved in the future advanicnient of anthropological 
studies m Great Britain, if we may judge from the evident 
signs of a growing interest in the science, not the least of 
which IS the recent establishment of a Board of Anthrop- 
ological Studies, an important development upon which we 
may well congratulate the University Within my own 
experience there have been manv proofs of the existence in 
Cambridge of a keen sympathy with the principles of 
ethnc^logiral inquiry developed by Colonel Lane box, and 
1 feel that, as regards my choice of a theme for the mam 
topic of my address, no apology is needed For my handling 
of this theme, on the other hand, I fear it must be other- 
wise I would gladly have done fuller justice to the work 
of Colonel Lane Fox, but, while 1 claim to be among the 
keenest of his disciples, 1 must confess to being but an 
indifferent apostle 

I have been obliged, moreover, to pass over many interest- 
ing features in the work of this ingenious and versatile 
man of science I have made no attempt to touch upon his 
archsological researches, since it has been necessai^ for me 
to restrict myself to a portion only of his scientific work 
In this held, as in his ethnological work, his keen insight, 
ingenuity, and versatility were manifested, while the close 
attention which he bestowed upon matters of minute detail 
has rendered classical his work as a field archaeologist 
While the greater part of his ethnological work is associated 
with the name Lane Fox, by which he was known until 
i88o, most of his researches into the remains of prehistoric 
times were conducted after he had in that year assumed 
the name of Pitt Rivers, on inheriting an important estate 
which, by the happiest of coincidences, included within its 
boundaries a considerable number of prehistoric sites of the 
highest importance That he made fuff use of his oppor- 
tunities is amply manifested in his published works In 
his archeological work are repeated the characteristics of 
his ethnological researches, and one may with confidence 
say of his contributions to both fields of inquiry that, if he 
advanced science great/y through his results he furthered 
IIS progress even more through his methods By his actual 
uchievementt) os a researchei he pushed forward the base 
of operations , by his carefull) -thought-out systems for 
directing research he developed a sound strategical policy 
upon which to base further organised attacks upon the 
Unknown 


NOTES. 

The Hugh Miller Memorial Institute at Cromarty was 
opened on Friday last by Mr Andrew Carnegie, The 
institute, which had its inception at the Hugh Miller cen- 
tenary celebrations two years ago, is a shprt distance from 
the house where the geologist was born, and the accommo- 
dalion provided includes a public library The site was 
given by^ Colonel Ross, of Cromarty , the cost of the butld- 
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inr, amaunting to iipnl , wai defrajrad by OiTnegte, 
and the public subscubed 400I for an endowment fund. ’ 

The director of the Pans Museum of Natural History baa 
been authorised to accept a gift made by M Durand of a 
collection of herbaria and a botanical library, a aum of 
5000 francs to pay the expense of transporting and installing 
these collections, and a further sum of 50,000 francs 10 bo 
invested with a view to provide a fund for the upkeep of 
the herbaria and the purchase of plants and of works on 
botany 

The International Congress of Physiologists was opened 
at the Solva\ Institute in Brussels on Tuesday 

The fourth congress of the International Aeronauts Com- 
mittee, convened by the Imperial Academy of Sciemea, was 
opened tit St Petersburg on Monday 

It 13 reported that Mr Henry Phipps has given 40Q0I to 
the Johns Hopkins University, for the study of tuberculosis. 

It is announced that the late Mr John Jnnes bequeathed 
the sum of 300,000! for the erection of a museum at Merton, 
Surrp) 

The coiiiinittee appointed by the Texas Legislature tO 
investigate methods for the extermination of the boll weevil 
and pay a reward of lo.ooof to the discoverer of any such 
method, has decided, says .Science, that no one has earned 
this reward 

iHE Lancashire and Western Sea Fisheries Joint Com- 
mittee has appointed Dr J T Jenkins, professor of biology 
in Hartley University College, Southampton, to be super- 
intendent of sea hsheries in place of the late Captain 
Dawson 

Mr W I Labi, senior keeper m the science division 
of the Victoria and Albert Museum, has been appointed 
director of that division of the museum in succession to 
Major-General Fpsting, C B , F R S , who has recently 
retired at the age of sixty-four on the operation of the age 
limit, Mr Last was senior Whitworth scholar in 1877, 
and a Watt medallist of the Institution of Civil Engineers 
in 1887, and has been for the last few years senior keeper 
in t;he science division of the museum, with the special 
charge of the engineering collections 

Tm? second International Congress on the History of 
Religions was opened at Basel on Tuesday Prof von 
Orelli, president of the organising committee, read an 
address, in the course of which he pointed out that the 
I objects of the conference were purely scientific, and that j 
propaganda m favour of a particular sect and controversies 
on the lines of religious discussions during the Middle Ages 
would not be allowed 

With the view to obtain further inforniation on the- 
growth and migrations of salmon (including sea-trout, 
salmon-trout, peal, sewin, &c ), the Board of Agriculture 
and Fisheries had had a number of such fish “ marked " by 
attaching a small oblong silver label (oxidised, nr blackened, 
and bearing distinctive letters and numbers) to the dorsal 
or large back fin Small rewards will be paid for the re- 
coverv of fish bearing such labels or other marks,” or 
for information respecting them The Board has prepared 
lists of persons in the south and west of England, in Wales 
and Monmouthshire, and m the north of England, who will 
receive marked fish. The experiments will be continued! 
during a series of years, and the cooperation of net-fisher- 
men, anglers, fishmongers, and all interested in the improve- 
ment of the salmon fisheries. Is Invited in order that the 
fullest possible results may be secured 
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VaAuA wad pbasibllittea of wlrdesB telegraphy as a 
jourmllitlc adjunct are deacrlbed in Saturday 'a Tfmej by 
the special correspondent who ertabliahed a wireless tele- 
graph ayatem at the theatre of war operation* m the Far 
East with such success that both the belligerents regarded 
tbe entarprlse pa dangerous to their interests. The Japanese 
Gklvauiment placed such limitations upon the free move- 
meifts of the Haimun — the vessel chartered by the Tuner 
for its wireless telegraph service — that this means of 
copimunication was discontinued of necessity . and therr* 
seems' little doulbt that in future the use of all systems of 
wireless communication will be controlled by international 
law The De Forest system, with its telephonic receiver, 
was adopted by the Timej correspondent as most suitable 
for war messages, as it will allow the operators to record 
twenty to thirty words a minute, and Its usefulness is not 
impaired by the working of other systems in the vicinity 
The land station was at Wei-hai-wei, where a mast 170 feel 
high was erected Elen with a mast 90 feet high and 
loa feet exposure of wire on board the moving ship, there 
was not the slightest difGculty in keeping up intercom- 
munication at a distance of 100 sea miles With the 170 feet 
mast on land, perfect communication was established over 
a distance of 180 sea miles, and on one occasion over a 10 
miles A long message sent from a point 155 miles from 
the land station had to cross 30 miles of the mountainous 
corner of the Shan-tung promontory, the hills of which vary 
from a 00 feet to 18O0 feet in height, yet the message reached 
its destination As soon as the apparatus was in working 
order, both Russian and Japanese messages were received 
by the operator, who could easily recognise the difference 
in the systems employed, and by this means it was possible 
approximately to tell the distance of the Haimun from the 
various ships Moreover, the operator began to recognise 
the notes of various ships, that is to say, he could tell if a 
Russian ship was at sea by listening for the answering 
communication from the shore He could also detect 
whether the Japanese messages were being transmitted by 
relay to the naval base or whether the fleet itself was at sea 
The information thus obtained guided the movements of 
the correspondent, and thus assisted the enterprise, which 
has had to be abandoned on account of the restrictions placed 
upon It 

In Nature of June a, Dr H A Wilson pointed out 
(p loi) that Prof Rutherford’s value for the absorption 
coefficient of a rays Is nearly aooo times greater than 
Lenard's value for the absorption coefficient of rays of 
the same speed He suggested, as an explanation, that the 
a rays consist of positive electrons having a radius 2000 
times smaller than negative electrons Prof. W Bragg, 
of the University of Adelaide, in a letter which the limit- 
ations of space prevent us from publishing, gives reasons 
for believing that the a rays penetrate further than rays 
of the same speed because they do not suffer from deflection 
fay collision, whereas /9 radiation of this speed Is very much 
affected thereby 

The results of an attempt to derive lormuls by which 
the effect of wind and atmospheric pressure on the tides 
could be calculated were given by Mr F L Ortt in Nature 
several years ago (1B97, vol. Ivl pp 80-^4) Dr Wegemann 
infontii us that these formuls are prlnt^ in the GsUftafeU 
for 1904, though they are only true for the deep water at 
ihf Hook of Holland and Ymuiden Theoretical consider- 
BtIon| Jvave shown that the tables are not ap^lisable to 
shallow water (Wegemann, AntUiUn d^r Hydro gr,^ 1904, v ). 
Dr. Wegemann suggests that in deriving a general formula 
It would be deilrabte to name the directions of the wind, not 
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according to the compass, but to the~'a\ig|1e at which 
they touch the coast The places should also be grouped 
according to depth, coastline, and formation of the sen 
floor 

During each of the months April to June last, the usual 
scientific balloon assents have tiken place in thd countries 
which generally participate in these useful experiments 
Some of the flights have attained great altitudes, e g three 
registering balloons sent up by Baron v Bassus, from 
Munich, averaged mure than 19,000 metres Two ascentsi 
from Pavlovsk and from Itteville (near Paris), attained 
17,600 metres or more, and one from Trappes reached 16,540 
metres Kite ascents were also made each month by Mr 
Rotch at Blue HiU (US), and in May and June by Mr 
Dines at Oxshott (Surrey) The value of these researches 
IS recognised by the Royal Academy of Sciences of Amster- 
dam, which has awarded the Buys-Ballot medal for 1903 
to Messrs R Assmann, director of the Aeronautical Observ- 
atory at Tegel (near Berlin), and A. Drrson, of the same 
institution, for “ the great services they have rendered to 
the development of meteorology ” by means of daily observ- 
ations of the upper air, and as editors of, and contributors 
to, an elaborate work on scientific balloon ascents 

From a report which we have received, it is seen that 
the present Meteorological Service in Japan is highly 
organised and more centralised than in this country It 
IS placed under the direction of the Central Observatory at 
Fokio, and under the supervision of the Minister of 
Education, who determines the sites of the provincial 
stations , any persons who desire to erect meteorological 
stations (except for rainfall only) must obtain the necessary 
sanction from the Minister All provincial stations of the 
first and second orders have to forward monthly and annual 
registers to the Central Observatory, while stations of the 
third order (of which there are more than isoo) send their 
observations to the “ provincial ” stations to which they 
belong The method of taking observations and the reduc- 
tions are made in accordance with the regulations of the 
International Meteorological Committee, and each station 
15 inspected once m three or four years The principal 
publications are the daily weather map, monthly and annual 
reports, and a monthly weather review The text of 
the dally weather map is given In English and Japanese 
Storm warning telegrams are issued to some 360 stations, 
and signals are hoisted by day and night. 'Ihe average 
success of weather forecasts is 8a per cent , and that of 
storm warnings 70 per cent Maritime meteorology has 
been earned on since 1BB8 , all ships with a tonnage exceed- 
ing 100 tons forward logs to the Central Observatory 
Much attention is given to earthquake phenomena and to 
magnetic observations, and since 1880 several expeditions 
have been made from time to time to high mountains in 
various portions of the Empire to investigate the processes 
of the higher strata of the atmosphercr The present director 
of the service is K Nakamura 

The first part of a new serial. Memoirs of Natural Setenees 
of thr Brooklyn Museum, is devoted to an account of the 
medusas of the Bahamas, by Mr A G Mayer Numerous 
new forms are described, and the author direcrs special 
attention to the difference between the medusa-fauna of the 
Bahamas and that of the Tortugas — a difference correlated 
with physical differences in the two areas 

We have received the July issues of the Emu and the 
Vtcloftan NaturaUst, the contents of both of which are 
chiefly devoted to matters of local Interest, although a new 
kestrel from Western Australia is describe 4 In the former. 
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Ornitholooical subjects constitute the contents of the 
August number of the ZooJogifl, so far at least as the 
separate articles are conrerned, the measurements and 
weights of the eggs of the commoner members of the plover 
tribe being recorded in the first article by the Messrs 
Buchanan A photograph of Che new Orkney vole, in juxta- 
poNition with one of the common vole, forms the frontispiece 
tu the number 

A aiCAUUATE specimen of the king-crab is described by 
Mr h F Smith in No tj of Tuft's College Studies, while 
Mr (1 Winslow records three cases of structural abnormali- 
ties in tailed amphibians The origin of the hypophysis 
lerebri in the salamander, Amblyatoma, especially in ton- 
nertion with the dispute as to whether It is an endodermal 
or eitodei mal structure, is discussed at considerable length 
by Messrs Kingsley and Thyng, and the histology of the 
digestive tract of the same creature receives attention at 
the hands of Mr G A Bates In a list of the mammals 
in the HLirnum Museum of I'ufl's Ojllegc bv Mr A E 
Preble, it is somewhat curious to find the Afruan elephant 
" Jumbo " figuring as Elephas mdtctis , it is sincerelj’^ to be 
hoped that this is an error, and not the result of a discovery 
that h ludtcus is the proper title of the \frican elephant 

In the iMieriran Jourfial of Scunce for August, Dr V R 
Lastinan dixcussrs the nature of the iimb-like appendages 
in the hsh-like creatures coUectivelv known as Osteostraci, 
as exempli bed in the family Asterolepidida: Five theories 
have been propounded to explain the nature of the^c struc- 
tures rhey have been likened firstly, to arthropod 
limbs, spiundly, they have been regarded as produced and 
)uinrnd extensions of the head-angles of forms like 
C ephalaspis , thirdly, they have been derived from a Bxed 
body-spine like that of Aianthanpis, fourthly, they have 
been considered to be the degenerate development from the 
Inbnte fins of the fringe-finned (irossoplen gian) ganoids, 
while, fifthly, they m.n be J«i gemns J he first two hypo- 
theses Dr Fastman dismisses as being founded upon mis- 
loncepliunK Ihe third he regards as presupposing im- 
possible nr anomalous conditions Against the fourth, 
which was suggested by Mr C 1 Regan in his paper on 
the phylogenv of the 'leleostomi, recently noticed in our 
columns, the author advances a number of objections, while 
he pins his faith on the fifth Dr Eastman also takes 
uctasfon to record his dissent from Mr Regan’s views as 
to the existence of a close afiinlty between the Osteostraci 
(C'rphalaspis, Asterolepis, &c ) and the Arthrodira (Cocco- 
steus) , and also as to the alleged relationship between the 
latter and the fringe-finned ganoids 

In the same issue Mr E H Sellards publishes an im- 
portant contribution to our knowledge of Falasozoic cock- 
roaches Hitherto these insects have been chiefly known 
by the wings It la now demonstrated that in bodily 
organisation they conform essentially to the modern OrCho- 
ptpra, this agreement also extending to their development, 
as exemplified by the raaemblance of the young to the adult, 
and by the growth taking place bv means of a succession 
of moults, during which the wings are gradually evolved 

The fourth volume of the new seriea of the Proceedings 
of the AnatoteHan Society, containing the papers read before 
the society during the twenty-firth session, 1003-4, has been 
published by Messrs Willianih and Norgate. Dr Shad- 
worth Hodgson contributes two papers dealing respectively 
with method in philosophy and with reality Prof O F 
Stout deals with primary and secondary qualities, and Dr 
E Westffrmarck has a peper entitled " Remarks on the , 
Subjects of Amoral judgnirnts " Mias EEC Jones re- 
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capitulates the main points pf Prof. ^Idffwjck'a ethical vlpw, 
and attempts to answer some of the objections Co It that 
have been brought forward In recent cHcfcInfia. 

In voI xxiv , part iv , of Notes from the Leyden Mu e ei im , 
Madame C M L Popca describes as new a number of 
epecies of cat-fishes (Siluroids) collected by Dr. Nleuwonkaus 
In Central Borneo In 1698 and 1900. In the same iasue Dr 
Jentlnk records the plantain-baC (Csfivonla ^efo) from 
Sumatra. 

Muirs Psttbn and Hart have found that the soluble 
phoepboruB of wheat-bran is organic in nature, existing as 
the magneslum-calciuin-potasBium salt of a phospho-organic 
acid having the formula CbH,P, 0„ and probably identical 
with Posternak's anhydro-oxymethylene diphosphoric acid 
(Bull No 250, New York Agricult Exper Station) Ihit 
acid and its salts seem to be of wide distribution in the 
vegetable kingdom, having already been isolated from peas, 
beanii, pumpkin and lupine seeds, and from the potato and 
other tubers and bulbs 

In the July number of the Gazzella Chimica ftqliana, a 
convenient and practical method for the preparation of 
nitroisvl chloride is described by Francesconi and Bresciani 
It IX found chat carefully prepared animal charcoal exerts 
u verv considerable catalytic influence on the combination 
of nitric oxide nod chlorine, the teinperature most favour- 
able for the reaction being 40® to 50“ C Below -^5“ and 
above 70“ C the influence nf ihe cutulyaer is much less 
marked 

Several obvrrvdtioni are to be found in the literature 
which indicate that hydrobromic acid at 1000° C and hydro- 
chloric acid at aooo® C are perceptibly dissociated into the 
elements The direct quantitative measurement of the 
extent of dissociation at these high temperatures has not 
jet been found pohxible In the Zeitsihrifi fur physthahsche 
Chcmif (vol xlix p 70), Messr*? Bodenstein and Geiger 
have, however, calculated the pmentage dissociation from 
known experimental data, the numbers obtained being — 
icoD ibi acxxi* abji 

Hydrobromic acid o 18 per cent 6 o per cent 

Hydrochloric acid o 002 ,, 08,, 

Js thr current number (vol \lix p 162) of the Zei/fcAri/t 
fur physikalische Chemie, Dr P P FedotielT gives an 
ui count of an investigation of the amnionia-soda process 
from the standpoint of the phase rule According to the 
experimental data, it is theoretically possible to convert 
80 per cent of the sodium chloride used into bicarbonate, 
and in practice the yield under favourable conditions should 
not fall below 70 per cent It is interesting to note Chat, 
from a purely chemical standpoint, the Solvay process, in 
which ammoniacal brine is treated with carbonic acid, U 
not the best form of the process The author concludes 
from his measurements that the treatment 0/ sodium chloride 
solution with solid ammonium bicarbonate is to be preferred 

An account of milk investigations at Garforth is given 
by Dr C Crowther in the Transactions of the Highland 
and Agricultural Society of Scotland for 1904 It Is found 
that change from a highly nitrogenous diet to one relatWelj 
poor in nitrogen causes secretion of a larger quantity of 
milk, but the milk Is poorer in fat, the change m the fat- 
content being much more pronounced In the morning than 
in the evening milk During the summer months of 1901, 
1902, and 1903, the average percentage of fat In the morn- 
Ing milk of Che Garforth herd was found on most 
days to fall below the standard of 3 per cent, embodied in 
the regulations for the sale of mhk at present in foMi 
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OUR ASTRONOUlCkL COLUMN. 


AmONOMlCAL OCCURUNCU IN SEFTEMBBR 
SejlL lib. 55ip< to lah. 3401. Moon occulti ir^ Tauii 


9 * 

IS- 

* 3 - 

06. 


29. 


Minor 


of 


(IDEK* 4 B) 

Saturn. Major axil of outer ring =42'' '96. 

aiu of outer ring = 1 1" 67. 

^ 531B. Minimum of Algol (/9 Peisei), 

Total ecUm of the Sun, Invliiblc at Greenwich, 
Venue Illuminated portion of due =0 947, 
Mari so 97a 

Sun enter! Libra , autumn commences 
I ah. 18m. Nepiune'i lalellite at eastern elongaiion. 
loh lupiter In conjunction with Moon Jupiter 
i" $2^ N 

lOh. 4am. Neptune's sateibce atweBtern elongation, 
lib 36m Minimum of Algol (3 Periei) 

8h. asm Minimum of Algol (8 Persei). 

9h 17U1 to I oh am, Moon occulta 7 Tauri (mag 

39) 

8m Mo^n occulta 71 


Tauri 


30 - 


lah 33m to ijh. 

(mag 4 6 ) 
ijh. 40m to I4h. 

(mag 3 9) 
ijh 50m 10 ish 

(mag 3 6) 
iSh 42ni. to I9h. 

(mag 11} 

iih 15m, Inferior conjunction of Sat, IV, with 
Jupiter 


57m. Moon ooculis e' Tauri 
om Moon occulta 0 ” Tauri 
lom Moon occulta a Tauri 


Catalogue of Stars near the South Pole — No. i, 
vol liii , of the Harvard College Observatory 4 nnafr Lon- 
tdina the results obtained during a photographic investi- 
gation of the positions of about jno stars, all of which are 
Mtuated within half a degree of the South Pole 1 he 
positions were measured on negatives enlarged six timei) 
from the originals, and nine stars from Cilliss’s ‘ Catalogue 
of 16,478 Southern Stars ” were taken as standards 

During the discussion of the results it was found that the 
values of the residuals exhibited marked gradation, depend- 
ing on the magnitudes of the stars , the differences were 
seen to be serious in the final results, and were not elimin- 
ated by reversing the plate during the measurements 
A table of magnitude correcfions was therefore prepared 
by graphical methods, and, when applied, reduced the 
average deviation of the value of the x coordinate from the 
normal, from ± o* 6H to ± o* 36 

This result wa^ a) important that the corrections were 
also applied to the results given in a similar catalogue for 
stare near the North Pole, which was published in No i, 
vol, xlviii , of the Annals The resulting corrections are 
now published in No a of vol liii 
Annual Report of tiif Paris Obsfrvatony (1903) — Ihe 
annual report of the Pans Observatory for iqoj was pre- 
sented to the council by M f.oewv, the director, on March 22 
Among other matters it gives a detailed account of the 
work accomplished last year in connection with the Inter- 
national Chart and the Rros observations for the re-determin- 
atlon of the solar parallax 

In connection with the former work, thirty-five charts, 
showing the triple images of some 47,300 stars, have been 
distributed, and it is hoped that rhe second volume of Ihe 
photographic catalogue will be published during the present 
year- 

For the Eros campaign, 10,856 photographic observations 
of comparison stars and ^ioifej de repAre^ 384 photographic 
deberminations of the equatorial positioha of the planet, and 
a8i visual mlcrometrlc measures, were made during last 
year. 

The seventh part of the " Atlas de la Lune ” was pub- 
liahed, and the plates show very plainly the marked 
inferiority of eye observations, as compared with photo- 
graphs, of our satellite. Several interesting points in seleno- 
graphy, such as the absence of water and the presence of 
an atmosphere at a remote period, were deduct ble from the 
photographs, ^ % 

Tho report also gives the details of the large amount of 
routine work done iji the different departments during the 
PEEC year, and coodudee with a bibliography of the published 

results 
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Three Important pieces of work, based on novel methods, 
are to be undertaken in the near future. The first will deal 
with the determination of latitude and its variations, the 
second with precise measures of the constant of aberration, 
and the third with the applitation of M Lippman's photo- 
graphic telesiope to meridian observations 

PiioioGNAi’iiiL Magnitudes and Plalss of 350 Plkiapen 
Stars — Mr Dugan publishes the magnitudes and places of 
3^0 stars situated in the Pleiades, which he has obtained 
from measurements of several platesi of the region, io No 
3964 of the \stronomischv Nachrichten The star-places 
are given for 1900, and a chart showing Ihe catalogue 
number placed against each star image at.companies the 
paper 


UNIVERSITY AND EDUCATIONAL 
INTELLICmENCE, 

Mr F C Willlolks, demonstrator in entomolog> and 
botany at the South-Eastern Agricultural College, Wye, has 
been appointed entomologist to the Khedivlal Agniultural 
Society at Cairo, 

Mr a Laudlr, assistant lecturer and demonstrator in 
chemistry at the University College of North Wales, 
Bangor, has been appointed lecturer in agricultural 
chemistry at the Edinburgh and East of Scotland College 
of Agriculture, and Mr h F Rees, assistant lecturer and 
demonstrator in ph\siis, has been appointed inspector of 
secondary and technical schools under the (ilamorganshire 
County ( ouncil 

It has been resolved by the Senate of the University of 
I^ondon that the Preliminary Scientific Examination be in 
future designated the “ Preliminary Scientiht Examinationp 
Part 1 and the examination in organic chemistry for 
medical students be designated the Preliminary S(.ientific 
Examination, Part 11 " Students are to be permitted to 
present themselves for Part 11 after an interval of not less 
than SIX months from the date of passing Part 1 Internal 
and external students in the Faculty of Medicine who have 
passed in physics, or chemistry, or botany and roology, at 
the final B he examination will be exempted from examin- 
ation in the subjects in which they have already passed 
Such students, if they have passed in chemistry at the B 
examination, will be excused inorganic iheniistry in Part 1. 
and also Part 11 of the Preliminary Scientific Examination 
No exemption in biology at the preliminary examination will 
be granted to students who have not passed in botany and 
in zoology either at an intermediate examination in science 
or agriculture, or at the final B Sc examination In future 
Internal and external candidates for Part 1 will be required 
to present themselves for examination either in inorganic 
rheiiiistrjr and phymes taken together, or in biology, or in 
all three subjects but if they fail in anv one subject they 
will be permitted to present themseUes for re-pxami nation 
in that subject taken alone 

Mr 1 HEDERicK hoDDV has concluded a senes of university 
extension lectures in Western Australia The last lecture 
was delivered on July 23, and on this occasion the Premier 
of the rolon>, Mr Walter James, in pkbposing a vote of 
thanks to Mr Soddy, referred to the desirability of establish- 
ing a univemity in Western Australia During the course 
of the last twelve months one distinct step has been taken 
in advancing the movement by the passage ol the University 
Endowment Ait Endowment trustees have been appointed, 
and in these trustees some 700 nr 800 acres of land have 
been vested, which promise to give the future university 
the richest endowment enjoyed by any anivnrsUy in Australia 
They were very apt to think, Mr James continued, that no 
university could be established unless they first expended a 
large sum of money in an elaborate building He wished 
only they could convince the residents of Western Australia 
that so long as they had efficient workshops for their pro- 
fessors, the sooner they commenced to get their profeasore 
the sooner could they begin the work of the unlverai^, 
without money overburdeniog it in the first Instance Mr. 
Noddy's visit has done good in bringing home more 
thoroughly than before how necessary it is that the eitabliah- 
ment of this university should be commenced without undue 
delay 
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SOCIETIES AND ACADEMIES. 

Edinburgh 

Koyal Society, July 4 — Pmf Geikle in the chRlr — 
Prof Cunningham read an obituary notice of the late Prof. 
Hie, honorary fellow —Dr J. Haiiiii in a note on the 
structure of the series of line spectra, gave an interesting 
extension of Balmer's formula for the distribution of lines 
in a spectrum Various other formuls have been given by 
Rydberg, Kayser and Runge, and others, but none are satis^ 
factory In the sense of being applicable to all substances 
Balmer's formula for the two hydrogen series may be put 
in the forms i/fi = om", and i/n = a(fn-i)", where a is a 
constant and n is the difference of the oscillation frequenLies 
of the last line of the scries and of the mth line in the 
spectrum Dr Halm finds that the senes of any other 
substance can be represented with great accuracy by either 
of the formuls + i/n=a(m — i)’ + b, where b 

Is a constant characteristic of the particular substance 
The whole sets of senes for all substances may be repre- 
sented very concisely by a geometric figure consisting of 
one set of radiants and a set of transversals each one of 
which corresponds to the line spretrum of a substance — 
Mr J| R Mlln* described some of the modifications of his 
new form of spectrophotometer for measuring the light 
absorption of dilute solutions The mam feature considered 
was the use of a Wollaston prism so as to act in the reverse 
way, that is, to bring together two different rays, instead 
of separating one ray into two — The Rev F N Jmekaon 
communicated a paper giving the complete solution of the 
differential equation satisfied by his generalised form of 
Bessel function 

July 18 — Sir John Murray in the chair — Dr T H 
■ryCR read a paper on the histology of the blood of rhe 
larva of Lepidosiren (part 11 . histogenesis) I he paper 
dealt with the development of the blood corpuscles, and 
was fully illustrated with lime-light projections One of 
^ the most in^rtant results concerned the origin of the 
leucocytes They were found arising m situ, before the 
appearance of thymus or spleen, in specialised tracts of the 
mesenchyme, first in the splanchnic layer and slightly later 
In the tissue round the nephne tubules.— -Mr J R. Mflii*, 
In some notes on experiments in spectrophotometry, gave 
an account of his method for obtaining what might be called 
an artificiBl line spectrum, and so enabling him to use a 
powerful and steady source of light In front of the photo- 
graphic plate an opaque screen with a aeries of fine trans- 
parent slits was set Only the parts of the continuous 
spectrum corresponding in position to these ‘slits were photo- 
graphed on the plate When a solution of an absorbent 
substance was introduced, the spectrum photographed was 
shortened and a fewer number of lines were photographed , 
hut by widening the slit and so increasing the intensity of 
Hght It was possible to obtain the original length of spec- 
trum In this way, in terms of the intensities of light, an 
estimate of the absorbing power of different solutions could 
be obtained, probably quite as accurate as b> any of the 
other known methods ^In a note on the magnetic condition 
of nickel demagnetised by decreasing reversals, Mr J 
Ruaawll discussed the production of magnetisation at right 
angles to a magnetising force which 13 made to act upon 
a toroidal tube of nickel after the metal has been de- 
magnetised by reversals The force was applied at various 
orientations relatively to the direction of the original 
magnetisation, which was apparently destroyed by the re- 
versals Results for Iron have already been published, 
and the results for nickel are similar, thoygh differ- 
ing considerdbl^y in detail Thus In nickel the trans- 

\erse induction is much smaller than in iron, being roughly 
speaking about a twentieth Also the maximum, which in 
the case of iron is obtained when the applied field makes 
an angle of 45** with the original direction of magnetisation. 
Is obtained in the case of nickel at other Orientations —Prof 
Ohryatel read a paper on some particular results in the 
theory of seiches The differential equation of free 
oscillations of a lake of water was found to be capable of 
a comparatively simple solution when the longitudinal 
section of the lake was bounded below by a parabola, either 
I concave or convex upwards The solution was obtained In 
f the form of senes which were particular cases of hypers 
^ geometric series, but which^do not seem to haie been dis^ 
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cussed They had properties which were analogous to 
properties of sines and cosines, and Che fun^lojii 4 kere 
accordingly named the selche-sine. the sedche-oo^ine, and the 
hyperbolic selche-sine and seiche-cosine Iti R pttHICultr 
case of special interest in the seiche problem the roots of 
the cosine and sine are the products is, 34, 56, ftc,, aod 
> 3i 4 5i ^7i respectivelv, and this corresponds to the 
case of the concave parabolic bottom The roots ' for the 
hyperbolic function are not so easily found They correspond 
to the case of the convex parabolic bottom, that is, a lake 
with a shallow in the middle and deeper parts towards the 
ends Some promising applications of the investigations 
have already been made, and it is hoped that when more 
experimental data are accumulated in regard to thd periods 
of the uni-nodal, bi-nodal, tn-nodal, &c , oscillations, a real 
explanation of the seiche phenomena will be obtained 
Paris. 

AcRdevpy of Sciences, Aegust aa — M Moscait in the choir 
— The flow of underij^round water' J. BouaaInMq. A 
continuation of. preceding papers on the same subject.— On 
stelllform or ramefied cartilage Joannes OhBtIn. Thib 
type of cartilagp has been found in the larynx of a mammal 
— ^Thermoelectric inversion and the neutral point G 
d« Mata. Previous rpsearchea have indicated two simple 
relations between the temperature of Inversion and the 
neutral point The author has examined the behaviour gf 
several couples at temperatures down to —185° C , and has 
found that these equations hold only for the platlnum-zinr 
couple This couple is therefore valuable for the measure- 
ment of low temperatures — ^The study and synthetical 
preparation of some symmetrical cyclic thio-ureas Emm 
POBRl-lBCot The primary amines react with carbon 
bisulphide in alcoholic solution in presence of caustic potash, 
with evolution of sulphuretted hydrogen Details are given 
of the properties of several of these thio-ureas — On the 
freezing point of milk in health and disease MM OIraud 
and Ldaaarrc Milk from healthy subjects has a freezing 
point of ~o° 55 to -0° 56 In the case of diseased subjects 
the freezing point is slightly lower, —0*58 to — o®6i. 
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SOCIAL TYPES AND SOCIAL SELECTION 
Aspects of Social Evolution, First Series. Tempera- 
ments By J Lionel Tayler, M.R C S. Pp 
' xxviii + 297; illustrated (London . Smith, Elder 
and Co ) Price 7^ 6d. 

A rc they not mcthodolog-ically equivalent, the three 
systems of classification-— (a) of plants into 
herbs, shrubs and trees; (b) of animals into birds, 
beasts and fishes ; and (c) of humans into the sanguine, 
the lymphatic, the bilious and the melancholy? Why, 
then, IS it that science, having long ago given us a 
Systema Naturae and a nomenclature botanicus 
and zoologicusi still leaves us almost without the rudi- 
ments of a Systema Hominis and a nomenclature 
soctologicus? It may be ashed in reply. What of the 
anthropologists and their half century of taxonomic 
labours in the name of science? But the anthropo- 
logical classifications belong, in appearance at least, 
to natural and not human history They do not rise 
through psychology into sociology It is true the 
biologist rejects them, and must continue to do so, as 
long as the anthropologist cannot formulate his funda- 
mental concept — that of race — in biological terms 
Of late the anthropologist has shown signs of attach- 
ing himself to the psychologist, and this suggests 
another form of the initial question, Why have 
anthropologists not endeavoured to formulate even a 
provisional classification of psycliological types? Why 
have they, with unconscious naivete, been content to 
accept implicitly the popular classification that 
traditionally survives from early Greek thought? To 
this question the positivist will be ready with his 
answer, but perhaps it were wiser to leave it as a 
shameful reminder to the laggard sociologist. 

During the past few years there have appeared, 
notably in France and in America, a considerable 
number of systematic studies of psychological types 
Dr Tayler's book is the first systematic endeavour 
towards taxonomic psychology in this country 
Written without reference to foreign sources, it testi- 
£es the more convincingly to the presence of a general 
movement of thought Though tardily manifesting 
itself here in systematic form, yet the movement is 
conspicuously marked by British initiative By 
postulating (in '* Hereditary Genius,” 1869) the vari- 
ability of psychological type and the correlation of this 
variability with national history, Francis Gal ton made 
^ pioneer advance of the first importance in linking 
psychology with sociology and both with biology A 
way iwas thus opened for several now lines of research, 
of which some have been considerably developed Of 
Ihe'be two only call for reference here — (a) taxonomic 
studies of character and temperament, alluded to 
dbOve as being prosecuted mainly by French^ psycho- 
logies like P&ulhan, Rib^^ and FouilMe. and by 
American sociologists like Glddings, Patten and 
Adanis;, and (b) evolutionist studies seeking to de- 
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cipher selective processes in history and in con- 
temporary civilisation whereby certain types are 
eliminated and others encouraged Of these latter 
investigators, notable examples are Lapouge, Sceck, 
Ammon, Hansen, &c 

iDr Tayler S book belongs to both these lines of 
research, and contributes anginal material — both 
observational and speculative — to qach To the more 
taxonpmic side, Dr Tayler contributes (a) studies of 
several selected types affirmed to be of a highly re- 
presentative social character, (b) the suggestion that 
the functioning of certain glands (especially the sexual 
ones) IS a mam factor m determining temperaments, 
and hence the idea that from this source are derivable 
principles of division for a natural classification of 
temperaments To the more evolutionist side Dr 
Tayler contributes the conceptions of domestic selec- 
tion and occupational selection as dominant factors m 
that complex of historical processes which collectively 
are increasingly described as social selection in contra- 
distinction to natural selection. 

The salient feature of the book is the contrast set 
up between two opposed senes of types The one 
series is composed of variants on the type generalised 
by popular observation in the ” John Bull ’* concept 
The other senes, in contrast to the first, is characterised 
by (a) a more delicate and complex physiological 
organisation attuned to an increasing complexity of 
environment, (b) a more complete and subtle sexual 
differentiation, both physical and psychical, (c) a 
relatively greater subordination of carnal to culture 
interests; and (d) readier response to the social ideals 
created by art, sanctioned by religion, formulated by 
science For these two contrasted senes of socio- 
logical types observable in contemporary western 
civilisation, Dr Tayler uses the titular designation of 
” primitive ” and " evolved ” While remaining true 
as a general characterisation, yet these words will 
need to be supplemented by more specific designationb 
should a sound working hypothesis result from Dr 
Tayler's observations Mr Gabon's roi 11 age, eugenics, 
having been widely accepted, •'Ugge'.t^. further 
utilisation In respect of the robuster, coarser, more 
carnal and materialist type, the word pdlsogenic 
would at once resume its observational basis and leave 
scope for further terminological development m the 
«itudy of type variants and their social environment 
In the same way the correlative word neogenic would 
designate the contrasted order, whether of environ- 
ment or of organism, characterised by the finer, 
subtler, more cultural and idealist type 

Grant the conception of the two contrasted senes of 
palsogenic and neogenic types a*i a , fundamentaf 
principle of division in the classification of human 
types of character, and the centre of interest shifts to 
Other than taxonomic issues What, we ask, is or 
can be known of the historical development of these 
types in individual and racial evolution ^ what of the 
inte^ction between themselves as in^viduals and as 
groups, what Of their environmental interrelatjon- 
^ shijis i what of their future phases of evolution ; what 
j modification may be consciously devised , what ideal# 
I consciously promoted? And, moreover, each of these 

U 
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questions has to be asked alike on many planes — 
biological, psychological, econoimc, ethical, &c. 
Thus does every initiative in science open up a whole 
system of new lines of investigation The student who 
gives himself to Dr Tayler's guidance will be carried 
no little distance along several of these new lines of 
research ; and, moreover, it will be surprising if, after 
that initiation, the student does not himself acquire 
the momentum of original investigation, for 
evolutionist conceptions are applied by Dr Tayler with 
a fertility and a novelty as courageous as thcir results 
are inspiring 

His evolutionist doctrines cannot be adequately 
summarised in the space here available But two of 
his mam contentions may be noted Looking at 
western civilisation from the environmental point of 
view, he sees two large formative processes at work 
There is a process which operates in the direction of 
selecting the palsogenlc types and eliminating the 
neogenic, and there is a process which sociologically 
runs counter to this, and operates in the contrary 
direction, tending to select the neogenic types and 
eliminate the palaeogenic. The social environment 
which, in Its characteristic domestic and occupational 
phases, pertains to the plutocratic and the aristocratic 
scheme of life is, in point of selective efficacy, stated 
to be the sociological equivalent of the disease and 
poverty, the crime and vice of the urban slums. In 
contrast to the social selection exercised alike by im- 
poverished and luxurious environments, Dr Tayler 
finds the counter process in the cultural activities 
associated with most professional and some artisan 
occupations. 

Such being the speculative foundations, it will be 
readily seen that Dr Tayler's practical policy of social 
progress lies m environmental modification consciously 
planned by the scientific sociologist The immediate 
practical question thus resolves itself into asking who 
and where is the scientific sociologist and what are 
his credenUals ’ The human control of environmental 
modification has hitherto — at any rate since the Re- 
formation — lam with the statesman and politician, 
and such theoretical guidance as the practical re- 
former has received from theologian and historian, and 
in later times from economist and journalist, has not 
been without a certain element of scientific foundation 
But the guidance of a new spiritual order is appear- 
ing Indications of this are visible on all sides To 
say nothing of Mr Wells and other competent popu- 
larises, examples may readily be drawn from more 
recondite sources By the president of the Scottish 
^College of Physicians, medical men were recently ex- 
horted, with missionary fervour, Co organise a crusade 
for the development of a hygienic conscience From 
the rostrum of the Sociological Soaety Mr. Gallon has 
preached a eugenic conscience. A recent presidential 
address of the Anthropological Institute camp very near 
to preaching an ethnic conscience ; and have not the 
piivchologists for half a generation or more been 
preaching a pedagogic conscience ? 

It IS indeed manifest that we ore here in contempla- 
^iion of that most thrilling^ spectacle of human drama 
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— the birth-throes of a new spiritual power. And in 
the new spiritual orders there will be, as always in the 
past there have been, individuals of the militant type — 
brethren not content with crook and cassock, book and 
bell, but demanding the sword of temporal power. 
In this respect the observation may be made that 
great as is the theoretical and scientific interest of 
Dr Tayler’s book, yet its practical symptomatic 
Interest is perhaps still greater , for it is diffused with 
the militant spirit, and thus iC becomes a matter of 
political concern to ascertain how many fighting 
brothers of Dr Tayler’s calibre are to be found in the 
order of the Neo-sesculapians 


ELECTRlCny, OLD AJVD NEW 
Propagation de VElectricitd By Marcel Brlllouin, 
PP vh- 398. (Pans A Hermann) Price 15 
francs 

I N this book we have a reproduction of a course 
of lectures delivered by Prof, Brlllouin at the 
College de France during the session 1902-03. They 
were presumably addressed to an audience possessing 
already a fair knowledge of electrical theory' The 
author, therefore, does not ajm at giving a complete 
and connected account of the subject, but, with a 
freedom which less fortunate teachers will envy, selects 
those parts which seem to him most interesting from a 
historical or theoretical point of view The subject 
matter of the course now published falls under two 
heads, first, an exposition of fundamental principles, 
characterised by great fulness in the historical setting 
and originality in the order adopted, and second, a 
detailed discussion of certain special problems. The 
style IS admirably clear, and the whole book is 
written with a freshness which makes it very interest- 
ing reading 

The title is taken to cover steady as well as varying 
currents Accordingly, the first four chapters are 
devoted to an account of the work of the pioneers, 
beginning with Cavendish — that wonderful human 
electrometer who estimated P D by the kick in his 
elbows — and coming down to Kirchhoff and Clausius. 
The author traces very clearly the gradual progress 
towards definiteness in the ideas of the magnitudes 
which figure in Ohm's law Of Ohm's work a 
specially full account is given , stress is laid upon the 
fact that Ohm, in formulating his theories, was 
influenced constantly by the desire to coordinate ex- 
perimental results, and was not, as is sometimes 
represented, guided merely by an a priori analogy 
between thermal and electrical phenomena 
Following this historical introduction we have the 
development of the theory of conduction in three 
dimensions Among the special cases dealt with are 
the resistance of a circular cylinder treated by 
Bessel’s functions, and the end-correctloii " for a 
wire by Lord Rayleigh’s method of approximations 
The discussion of varying currents is next taken 
up, beginning with the case in which the influence 
of capacity only needs- to be considered. An excellent 
account is given of Lord Kelvin’s^ theory of the cable. 
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The author, here and elsewhere, keeps in close touch 
with the actual experimental conditions, and makes 
frequent reference to the historic controversies of the 
early days of long-distance signalling This chapter 
is followed by an account of the author’s investiga- 
tion of the electrostatic held associated with a given 
current system An interesting special case is worked 
out in detail, viz , the two-dimensional field produced 
by a current sheet hoiking round an infinitely long 
cylinder, an impressed E M F being localised in a 
generator 

In the treatment of induced currents which follows, 
Prof Brillouin departs widely from the order of ideas 
now usually adopted He confines the discussion to 
fixed circuits in a uniform non-magnetic medium, and 
takes as starting point Felici's experiments on the 
induction of currents in a secondary circuit, by 
making or breaking a given current in a primary 
Proceeding in the old action-at-a-distance manner, he 
gets first a formula for the inductive action of an 
element of the primary circuit on an element of the 
secondary, and from this obtains the coefficient of 
mutual induction and the vector potential Some 
cases of induction coefficients are worked out, and 
then follows an exhaustive and critical analysis of 
Kirchhoff’s great memoir of 1857, in which the finite 
rate of propagation of electric effects along a wire 
was established 

Perhaps the most novel feature of the book, at 
least to an English reader, is the way in which the 
question of open circuits is approached The author 
begins by adding to his vector potential a term which 
goes out on integrating round a closed path Ihis 
term is affected by an arbitrary constant which 
appear*) also in the complete electric force derived 
from the new vector potential The value of this 
constant is then chosen \o as to make the divergence 
of the electric force still equal to 4ir times the charge 
This preserves what the author calls the unity of 
the electric force,” 1 e , it makes the ponderomotive 
force on unit charge identical with the current-pro- 
ducing force which enters into Ohm’s law When 
we have reached this point we find that the new 
term in the vector potential has given us Maxwell’s 
displacement current It is then shown that its 
identification as a true current makes all currents 
closed, and is ]ustified by its electromagnetic effects 
The magnetic force is then introduced ” pour la com- 
modity de langage,” as the vector the time-rate of 
which is the curl of electric force; and such things as 
magnet-poles need not exist at all. 

To readers brought up on Maxwell and Heaviside 
this electrostatic method of arriving at things will 
come as a sharp disturbance to the normal piling ” 
of their electrical ideas. A similar disturbance would 
be produced in the theory itself by the introduction of 
a little iron into its system We shall probably 
understand the reason for the adoption of this pro- 
cedure if we remember that Prof. Biillogin wrote 
when “ 1 'affaire Cr^mieu was at its height, and 
before Pender crossed the Atlantic to see whet the 
mntter was. An exposition which Jinked Maxwell’s 
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Views to the earlier theories was specially natural at 
that time, in view of the doubts suggested touching 
relations which had come to be regarded as the 
" solid ground of Nature *’ If a revision Of belief had 
been shown to be necessary, ^ome such harking-back 
to earlier positions as is displayed in the present 
book would have become essential 

The concluding section of the lectures is occupied 
with a discussion of the problems of the Hertz 
oscillator and of the oscillations proper to spherical 
and spheroidal conductors A full account is given 
of the recent work of Prof Pearson and Miss Lee 
on the field of the Hertzian doublet as modified by 
the damping of the oscillations. In the discussion 
of the spheroid the author supplements the work of 
Abraham and Maclaunn, specially in the direction of 
numerical evaluation of the functions involved 

W B M. 


MILK IN RELATION TO DISEASE 

Bacteriology of Milk By Harold Swithmbank, of 
the Bacteriological Research Laboratory, Denham, 
and George Newman, M D., D P H,, Medical 
Officer of Health of the Metropolitan Borough of 
Finsbury, and formerly Demonstrator of Bacteri- 
ology in King’s College. London. With special 
chapters also by Dr Newman on the Spread of 
Disease by Milk and the Control of the Milk Supply 
Pp. XX + ^5, illustrated (London John Murray, 
1903 ) Price 2^s net 

T he public IS beginning to recognise the import- 
ance of milk and its products from the dietetic 
and hygienic point of view, and public authorities are 
becoming alive to the necessity for safeguarding the 
milk supply from adulteration, from the addition of pre- 
servatives, and from lontammation with filth and the 
germs of disease The appearance of this woik, 1 
large volume of 600 pages, is therefore opportune It 
is a treatise on milk in its relation to disease rather 
than, as its title implies, an account of the general 
bacteriology of milk, for while suth subjects as the 
souring of milk and the various fermentations it under- 
goes are dealt with in 55 pages, tuberculosis in relation 
to milk, epidemics of disease due to infected milk, the 
legal enactments regulating milk supply, &c , occupy 
some 350 pages 

As a general criticism, in the reviewer's opinion 
4 ome of the matter introduced might without detriment 
have been omitted, thereby giving more space to 
certain subjects that at present receive somewhat scant 
treatment Thus an attempt has fbeen made to deal 
generally with bacteriological technique, the prepar- 
ation of culture media, aiid examination of water an4 
air, instead of bmiting the matter in these directions to 
that special to the subject, The pages on the agglutin- 
ation reaction, on preventive inoculation in enteric 
fever, and on the bacteriological diagnoBls of 
diphtheria seem to be quke unnecessary. The 
chap^ on the description of species of milk bacteria, 
occupying some 60 pages> also gives for the majority 
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of species so few details that in its present form it is 
of little value This may be the fault of the subject 
rather than of the authors, but had an attempt been 
made to give a key-index to the species and their 
recognition, this would have been of much use With 
these reservations, the authors are to be congratulated 
on having produced a work which must for some time 
to come remain the standard one on the subject 
The tubercle and acid-fast bacilli met with in milk 
and the biology of the tubercle bacillus are fully and 
adequately treated, and a number of coloured and other 
illustrations of cultures and colonies are given which 
will be of the greatest service to those who are unable 
to consult original papers As regards the relation of 
bovine and human tuberculosis, a judicial and judicious 
summary is given, and the authors express the pro- 
visional opinion " that tuberculosis m all animals is 
generally one and the same disease, but that it differs 
in various ways in different animals and according to 
(he strain and virulence of (he infecting bacillus 
That human tuberculosis can be transmitted in 
certain circumstances to animals we do not doubt 
There 15 also prxmo, facie evidence to show that the 
reverse proposition is true, namely, that under certain 
conditions bovine tuberculosis is transmissible to man 
We therefore look upon the two diseases as different 
species or varieties of one and the same generic disease 
and intercommunicable. Whilst we hold this view in 
respect to the communicability of tubercle, we do not 
for one moment suppose that its transmission through 
milk is very frequent or very widespread The great 
field of infection in tuberculosis is from animal to 
animal, and from man to man, and cross-infertion is 
probably less common than is generally supposed.'' 

This opinion practically coincides with that expressed 
in the recent report of the Royal Commission on 
Tuberculosis Dealing with outbreaks of epidemic 
disease due to an infected milk supply, scarlatina, 
enteric fever, diphtheria, epidemic diarrhcca, cholera, 
&c , receive attention, and the details of many of the 
principal outbreaks are summarised As regards the 
celebrated Hendon outbreak of scarlatina, the whole 
of the facts is stated, and not a portion only, as is 
generally the case, and the authors conclude, *' we 
are of opinion that the exact origin of the London 
epidemic at that time has not yet been, and now prob- 
ably never will be, demonstrated." It is to be hoped 
that future writers on the subject will note this 
The last portion of the book deals with the control 
of the milk supply (a) by the State, and (6) by private 
enterprise, with useful appendices on legal enactments 
and model regulations for dairies, &c The summary 
on milk legislation in the various countries of the 
world IS especially to be commended. Tuberculin is 
touched upon, and the old and the new tuberculins 
are described, but no mention is made that it is the 
old tuberculin which is employed for cattle testing 
The sections dealing with pasteurised and sterilised 
miUc are 'very brief, and might well be expanded in a 
future edition, while condensed milks seem to be un- 
noticed, The bock is well produced and illustrated, 
but the ihdex might with advantage be fuller. 

' R T. Hewlett 
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OUR BOOKSHELF, 

Handbook to the Natural History of Cambridgeshhe, 
Edited by J £. Marr and A E Snipley. Pp, vlil-f 
260 . (Cambridge University Press, 1904,) Price 
45 net. 

The little volume before us affords an excellent 
example of the thorough-going and careful manner 
in which every detail connected with the late 
meeting of the British Association at Cambndge was. 
thought out and worked out by the responsible 
executive As a matter of fact, the volume in question 
15 likely to be much more than a mere ephemeral 
production, and will probably take its place as one of 
the standard text-books in the scientific teaching of 
the university; for it will scarcely be disputed that a 
thorough knowledge of the natural history of the 
district in which the student resides is one of the very 
best aids towards attaining a comprehensive grasp of 
biology and geology in general. The term natural 
history, it should be mentioned, is employed in this 
work in its very widest and most extensive sense, 
embracing not only roology and botany, but likewise 
geology and paleontology; while the scope of the 
undertaking is still further increased by an excellent 
dieter on prehistoric archaeology 

For the planning and supervision of a work of this 
nature no better editors could possibly have been found 
than Messrs Marr and Shipley, the one gentleman 
being an eminent authority on geology in general, ahd 
that of the district in particular, while the other is 
no less distinguished as a biologist. Dr. Marr, in 
collaboration with Mr Fearnsides, has contributed the 
introductory chapter on physiography, but Mr Shipley 
has contented himself with purely editorial functions. 
For the other chapters of tne work the editors have 
been fortunate in securing the (gratuitous) services of 
a number of specialists, at least two of whom happened 
to be engaged on the natural history of Cambridge- 
shire for the "Victoria County History," and were 
permitted by the council of that undertaking to 
make use of their labours for the benefit of the volume 
before us Hitherto no complete lists of the fauna of 
Cambridgeshire appear to have been published, and 
Mr H H Evans’s account of the birds of the county 
may be cited as an excellent example of the manner 
in which such local faunas should be described It 
was somewhat unfortunate that in the account of the 
vertebrate palsontology of the county the introduction 
of a personal element was unavoidable; but the pro- 
posal contained therein, to name a species after the 
well known palaeontologist whose work is criticised, 
may be taken as an indication of the absence of any 
trace of ill-fceling on the part of the writer 
Both editors and authors are to be congratulated 
on the production of such an excellent and compre 
hensive local " natural history *• in such a smal 
compass, the permanent value of the work being 
largely increased by the beautifully coloured geological 
map of the county R L. 

Theorie der Elektmit&t und des Magnetismus, By 
Dr. I Classen Band i Electrostatik und Electro* 
; kinetlk Pp x+184. (Leipzig. G J Gdscheiip 
. 1903 ) 

The conventional text-book of electricity starts with 
ithe supposition that the forces exhibited by electrified 
[bodies can be attributed to a something called 
‘electricity which resides on material bodies Quetiti- 
itative laws are developed, and we are M up to the 
iFaraday-Maxwell conception of the medium as the 
‘real seat of electrical action. 

Prof Classen, like many others, finds this methojd 
unsatisfactory. The first view presented Is too Harrow t 
its arbitrary character cannot always be rea)!^, the 
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dievetoprnjBAt is often and the mental re- 

volution required l^fore raraday’s idea can be assimil- 
ated gei^erally proves troubtesome to the student 
The author's view, then, so far as we can g-ather, 
IS tlut the sutnect should be developed from Faraday’s 
standpoint. With this we are in complete sympathy 
Bpt the problem of writing a text-book from a new 
orderof thought is no easy matter, and the first portion 
of the volume is distinctly disappointing. There are 
frequent relapses to the old method, the treatment is 
somewhat laboured, and the result, so far from being 
in^ifing, ]S confusing and inconclusive 

In the latter part of the volume the author treats of 
electrical currents, and the fundamental laws are 
developed without the introduction of the magnetic 
properties This is distinctly good, and, although not 
quite new, will commend itself favourably to those 
who take an interest in the philosophical and logical 
presentation of the subject 

We cannot help thinking that the author is some- 
what misguided in pushing a hydrodynamical analogue 
to the extent he does It is difficult to reconcile the 
suppositions that velocity corresponds to electrical 
force, and pressure to electrical potential. Chapter x 
15 devoted to "an extension of this hydrodynamical 

C icture " We are of opinion that when an analogy 
ecomes so troublesome that a chapter is required to 
expound its additional artificial properties, it has ceased 
to be of any assistance, and the sooner it is dropped 
the better 

Die Keimpflanzen der Gesnenaceen. By Dr. Karl 
Fritsch Pp iv+188 (Jena. G Fischer, 1904.) 
Price 4 50 marks 

Tub GesneriBceSB are generally familiar to horti- 
culturists and others, since the order includes several 
favourite greenhouse plants, to mention only 
Ramondia, Samtpaulia, Achimcncs, Streptoca^us, and 
SmningiQ, of which one species passes as Gloxinia 
The morphological peculiarities of these and other 
less known genera are not so familiar, in fact, it has 
been the object of Dr Fritsch to find their correct 
interpretation by the aid of cultivation and examination 
of such seedlings as he was able to obtain Some of 
the principal morphological features are the tuber- 
bearing plants of which Sinningia is a typej vegetative 
scale-covered runners which propagate the plant, 
characteristic of Achimenes and Kohlena (Isoloma), 
and the unequal development of cotyledons which is 
well known to cultivators of Strepiocarfus Wendlandt 
The unequal development of the cotyLeaons is regarded 
by the writer as a special case of anisophylly, for which 
he proposes the term anisocotyly , in this connection 
there is a discussion of the views put forward by 
Wiesner and Goebel on anisophylly, and it is shown 
that some modification is required in order to explain 
anisocotyly A further irregularity in the case ol 
Klugta Zeylanica and some species of Streptocarpus 
IS the displacement of the cotyledons from the opposite 
to an alternate position, this is attributed to the 
intercalary development of an internode between the 
co^ledons, to which the name of niesoeotyl is given 
Tlie scale-bearing runners have b^n variously de- 
scribed, they resemble bulbs in so far as the leaves 
are swollen into food reservoirs, hut they diiTer, there- 
from because the stem is elongated and also contains 
reserve food material, and the swollen leaves nrtay be 
closely packed, when the runner resembles a pine cone, 
or the leaves may be loosely arranged ; on this 
accounft Dr Fritsch prefers to caU them b^bshoots 
(Zwiehelsprosse), and he w^ould include under this 
deaijjrnatlbn the similar bodies which are foimd on 
species of Bptloblum, Oxalis^ Saxifrage, and Dicentra. 
Dr Mtstth confirms Lubbock’s s^^tement that the 
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tubers of Corytholoma (Gesnera of gardehers) and 
Smningia speciosa (Gloxinia) are produced by the 
thickening of the hypocotyl, and adds that in the case 
of Corytholoma cardmaU^ the epicotyl also takes part 
in its formation It is not possible to mention, much 
less to pass in review, the various morphological details, 
but enough has been said to show that the Gesneri-* 
aceae, as an order, will repay careful study, and it 
should be added that this a^ccount of the seedlings is 
characterised by dearness and breadth of treatment, 
and the German is simple enough to suit the venest 
tyro. 

Das Lehen im Weltall By Dr L Zehnder Pp, IJ5 

(Leipzig J C B Mohr, 1904 ) Price 2 50 marks, 
Man and animals and plants all live, each in its degree. 
Lower than these is matter itself. Does it live^ Do 
crystals live in their mother-liquid? In general, is the 
universe itself a living thing? These are the questions 
which a professor of physics of Munich attempts to 
answer in this small volume We learn that the 
variations of matter, and those variations of plants 
and animals which are taken as special evidence of 
their vitality, are linked together in an unbroken chain 
On the other hand, an exception is made in respect to 
the ultimate structure of the atom itself In fact, a 
well defined boundary is found to separate substances 
of which inorganic bodies consist from substances 
which are necessary for the formation of organic 
bodies 

We can by no means pretend to have followed all 
the arguments put forward, even when they have purely 
physical reference Thus, the author concludes that 
the aether has an atomic structure merely on the 
ground that, having decided that it is a substance, 
there is neither sense in nor justification for attributing 
to It any pr^erties except those which other substances 
possess This dogmatic style of reasoning is 
characteristic of the whole argument, and it certainly 
does not conduce to confidence when matters arc dis- 
cussed with which we are not so familiar. 

Fitst Stage Steam By J, W. Hayward, M Sc Pp- 

230 fLondon W B. Clive, University Tutorial 

Press, Ltd , 1904 ) Price 2s 

Mr Hayward is very happy in the treatment of his- 
subject in his " First Stage Steam," written to meet 
the requirements of the examination of the Board of 
Education at South Kensington After a short intro- 
ductory chapter on mensuration and squared paper 
wo?k, drawings of a simple horizontal steam engine 
are given, and the functions of the various parts are 
described in detail This description occupies con- 
siderable space, and at appropriate intervals is made 
the occasion for the intri^uctidn of experiments and 
calculations bearing on the subject The Lancashire 
boiler with its mountings is then well described, and 
this leads naturally to the consideration of combustion 
and the heat properties of steam. The reader is intro- 
duced to these bv simple and striking experiments 
which he can me^ke himself, and not until after this 
has been done is the student informed of the results 
of classical experiments on which heat calculations 
of the steam engine are based ^The waiter then, 
by the help of go(^ illustrations, touches on the salient 
points connected with the design and working of 
modern locomotives, marine engines, internal com- 
bustion engines, and steam turbines The reader is 
left with the impression that there is very much in the 
subject worthy of attentive study, A special feature 
of the book is the encouragement given to quantitative 
experimental work with simplfi apparatus which the* 
student can make and use himself The book is not, 
free from slight defects, but is sure to give satisfaction 
wherever usm. 
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LETTERS TO THE EDITOR 

[ 7^6 Editor does not hold himself responsible for optnione 
expressed by his correspondents. Neither can he uvtaertake 
to return, or to correspond with Ihe writers of, rejected 
manuteripis intended for (fail or any other part of Nature 
No notice ii taken of anonymous communications ] 

On the Secondery Redlelion due to the 7 Reye of 
Redlum 

In a recent communication to the Annalvn der Physik 
(4 and 5, 1904), Paachen described experiments show- 

ing' that a thick lead block containing' radium emits 
negatively electrified particles which can be deviated in a 
magnetic field He concluded that he had deflected the 
> rays, thus differing from previous expenmenterii 

1 have found that particles having a negative charge 
are projected, and are readily deflected magnetically How- 
ever, these are not y rays, but differ from them inasmuch 
as they are completely absorbed by about a millimetre of 
lead 

In order to prove this, an eleitroscope with a thin 
aluminium face was mounted on a lead platform (i 2 cm 
thick) above a block of lead 10 cm high, at the centre of 
which was placed 30 mg of radium On applying a 
magnetic field to bend the rays towards the electroscope, 
the electroscope readings were doubled, but this increase 
was reduced to half value by a screen of lead (o 1 mm thick) 
placed in front of the aUiminiuin face Since negatively 
charged particles are thus projected from the lead surface, 
it IS clear that, as Paschen observed, a bloik of lead, placed 
In a vacuum and well insulated, would acquire a positive 
•charge, and would continue to do so as long as the radium 
emitted y rays, even if these penetrated two or three inches 
of lead 

The efleit which Paschen observed was due not to the 
primary y rays, but to the diffuse secondary radiation 
caused by the y rays in the lead This may be shown to 
be mainly a surface effect, for the secondary radiation from 
U greater depth than one or two millimetres is absorbed by 
the lead itself I he curvature of the rays, necessarily implied 
by Paschen 's second experiment, is so large that other ex- 
perimenters could not have failed to detect it by direct 
methods had the effect been due to y primary rays 
This deflection of y secondary radiation by a magnetic 
field 15 similar to Becquerel’s result obtained photo- 
graphically, when he deflected the J 9 secondary rays Curie 
and ^agnac have also shown that Rontgen rays striking 
a mptal cause it to emit negative electricity and to acquire 
<1 positive charge , Dorn has proved that such rays can be 
deflected by a magnet 

Any experiment designed to prove that the primary y rays 
ran be affected by a magnetic field must involve evidence 
that the effect produced is not due to the easily deviated 
y secondary radiation A, S Eve 

McGill University, Montreal. August 22 


A Source of the lonJeetion of the Atmosphere 
It is perhaps not very generally known that human 
breath has a considerable power of discharging an electrified 
conductor This fact can be strikingly shown by an ex- 
periment easily carried out. If the discharging knobs of a 
Wimshurst electneal machine are drawn apart so far that 
a spark just refuses to pass, then on breathing across the 
gap the spark is instantly precipitated 

The discharging power of the breath is more conclusively 
demonstrated, however, by breathing through a metal tube 
into which an insulated metal rod projects axially, the 
insulation of the rod being out of reach of the breath If 
the rod is connected to the cap of a graduated gold-leaf 
electroscope, comparative observations show that the rate 
0/ discharge of the electrified rod and gold leaves is 60 per 
cent to 70 per cci\t greater when air fiom the lungs is 
passing through the tube than when ordinary air filTs it 
Again, the rate of leak of a charged electroscope in a 
small, badly ventilated class-room, was found to be 50 per 
cent, more rapid when the room was full of students than 
when It was empty Incidentally, this explains in part 
why experiments on electrostatics are often troublesome to 
carry out^fn a room crowded with a large audience. 

NO. 1819, VOL. 70] 


The point of Interest, however, la these experlmeitti la 
the fact that the slow low-temperature oommutton |rd)hg 
on in the lungs Ionises the air in the some Way as the rapid 
high-temperature combustion of Aamei. And U this ^low 
ionisation of the air can take place in the lungs of living 
animals, it may also go on less markedly In the chemical 
Interaction between the air and living plants, and in some 
cases between the air and inorganic matter, at ordinacy 
temperatures, so that there is here a continual source of 
atmospheric ionisation apart from any possible radio-active 
processes J R. Ashworth 

Rochdale, August 27 


Celtic Place-namee. 

Tlis review of Mr. Johnston's " Place-names of Scot- 
land " in your number of July 28 explains a problem that 
has been for a long time a puzzle to me m reference to the 
existence in County Leitnm alone, of the thirty-two counties 
in Ireland, of the word " allt " in loinnioji parlanie 

lo North Leitrim there came over from Stirlingshire 
about the year 1608, as followers and soldiers of Sir 
Frederick Hamilton, grandson of the second Earl of Arran, 
a strong Scotch colony From them we cook m a great 
measure our English or Scotch-En^lish Here is a trace 
of It A half-dozen others of our distinctive Leitrim isms 1 
have already traced back to Scotland , others to elsewhere 
In odd words and odd uses of them, and in odd pro- 
nunciations, are found helpful and interesting sidelights 
for the historian (to use the reviewer’s expression) all 
through Ireland Indeed, the " Irish plantations,” and the 
parts of England and of Scotland the planters came from, 
might be plotted out by a careful observation of such 
peculiarities They are disappearing Before jt jb too 
latp, or it becomes too difficult, it would be well worth 
while for someone who knows Lhr rural districts of both 
countries intimately to attempt the task It should well 
repay the historian or the philologist I have been trying 
something like it, but I have had slight opportunity for 
making the acquaintance of any English dialects except the 
Yorkshire and the Lancashire, and I cannot accordingly 
push it very far 

1 have to thank the reviewer, but permit me to say that 
the Leitrim use of " allt*' (or ” alt”) corresponds rather 
with that given by Mr Johnston than with that claimed 
by him With us an ” alt ” is not “a streamlet passing 
through a ravine,” but a narrow, deep glen or hollow 
through which, as a rule, of course, a stream or streamlet 
(lows , but that a stream should do this is not essential for 
the chasm to be so termed Joyce, too, would support this 
The word alt, he states (” Irish Names of Places,” p 353, 
1869 edition), IS found in townland names in Ireland, and 
in its topographical application ic is generaJIy understood 
to mean a clilT or the side of a glen 
I should be much interested in knowing if Mr Johnston 
would subscribe to our precise application of the word It 
19 evidently a primitive word of Aryan origin The meaning 
of all allied words in any language I am familiar with 
favours our interpretation, and it is hard to see how it 
rould come by the meaning of " streamlet,” however 
flowing Joseph Meehan 

Creevelea, Drumkeeran, Co Leitnm, August j 


1 HAVE read with much interest your correspondent’s letter, 
and can well understand his difflculty with regard to the 
Scottish usage of the word allt Here it is appliedi as 1 
have stated, to a stream passing through a ravine or hollow , 
never, so far as I am aware, to a glen or dry chasm 
The Irish oZt, which is slightly different In spelling, is 
also apparently different In application Your correspondent 
may be Interested in the various Celtic usages of the wbrd 
as given bv Dr Maebain in his ” Etymological DlctionOry 
of the Gaelic Language”' 

” Allt, a stream ; Ir. alt, height^ (topographically) glen- 
side or chJT, O Ir* alt, shore, cliff, Q w, allt| cUff, 
Cor. all , Br act, shore, all allied to Lat. altus. The Gaelic 
form and meaning are possibly of Plctlih origin ” 

Looking down or up the preeipilou* sides ot meiny a 
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itreain, U is not hard to se« how this epithet 
came to be aseociaied with, and applied to, the stream 
Itself, which !b not regarded apart from its peculiar surround- 
ihge llie steep sides are, in fact, the characteristic feature 
of the ordinary Highland ulU The Reviewer 


The Striped Hawk Moth. 

With reference to the paragraph in Nature oF August 18 
(p 3B9) on the striped hawk moth, on May 33 this ye>tr I 
found a specimen alive in a thick bed of lily-of-the-valley , 
It had just emerged, and had never flown Warmwell is 
two miles from the sea as the crow flies ; possibly the parent 
was a migrant, but the moth 1 found had passed through 
its metamorphosis in this country. The insect lived twelve 
hours after capture, and 19 now in the collection of Mr O 
Picard-Cambridge, of Uloxworth 
Warmwell, Dorchester Rose Haig 'Ihomas 


Mountaina and Mankind 

1 SHALL be obliged if you will allow me to correct the 
following errata in my address to Section E of the British 
Association For '* Watson " and " Tokio ** read Weston 
and Kobi (p 429, column a) 

September 5 Douglas W Frbshfielp 

[The errors occur in the copy of the address reprinted in 
Nature — Editor ] 


BRITISH CHEMICAL EXHIBIT AT I HE 
ST. LOUIS EXHIBITION ^ 


T he Roval Coinmissiion appointed to arrange the 
British exhibits for the St Louis Exhibition 
have evidently, from the catalogue before us, earned 
out their difficult task with great care and in a most 
successful manner We would that all catalogues 
were written fn the extremely interesting and vivid 
style of the one to which we have referred The 
products treated of in the catalogue are drawn up in 
alphabetical order, and at the end of the description 
of each substance, or group of substances, the names 
of the exhibitors are placed , the exhibitors are also 
arranged in alphabetical order at the end of the book 
The catalogue is written in the form of a history 
of the various manufacturing processes described 
therein First and foremost wc come to a most 
interesting and detailed account of the alkali industry, 
from the time of its inception to the present day The 
reader is carried historically through the building up 
of the Le Blanc process — and the tragic fate of 
Le Blanc, its founder — the ammonia soda process. 
Chance’s sulphur recovery process, and so on. Many 
details, which are not the common property of text- 
books, as to the difficulties and failures and Anal 
success are included, which makes the narrative of 
exceptional interest Before Solvay’s time, several 
patents had been taken out which embodied the prin- 
ciples of his ammonia soda process, but he, unaware 
that others had worked upon the subject, experimented 
and patented the process, and we are shown in his 
Own words what a blow he received on discovering 
that he was not the first in the field — 

What was our astonishment in discovering 
1 was no longer the inventor of the reaction and its 
industnal use had already tempted other investigators 
It was a hard blow to me.” 

Here the narrator Intervenes with the pertinent 
words'- ” Happily Solvay was young,” aM finally 
success attended his efforts In so iar as the 
ammonia soda process affects the British exhibits, we 
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have to thank the indefatigable energy of Dr, 
Mond. 

As a natural sequence the manufacture of sulphuric 
acid IS treated of in the same section as that devoted 
to the alkali industry, and after being informed that 
sulphuric acid was flrst made by Ward at Richmond 
in 1740, we arc taken through the gradual develop- 
ment of the chamber process, and then introduced to 
the contact process, which may be said to have been 
originally founded on an experiment of Humphrey 
Davy in 1817 

The section on alum is very interesting, and one 
notices how greatly manufacturers in this country are 
indebted to the acumen of Peter Spence, of Man- 
chester 

One of the most interesting and suggestive sections 
IS that dealing with the coal-tar products In his 
report on the 1862 Exhibition, Hofmann spoke with 
sanguine eloquence of the bright prospects before the 
coal-tar colour industry in this country The brilliant 
anticipations which Hofmann m.ide for England have, 
alas* not been substantiated, for where we have sown 
others have reaped The writer of this section 
endeavours to trace some of the causes which underlie 
the loss of the colour industry to England — such as 
the inadequate patent laws, want of research, which 
really means want of sufficient capacity for looking 
ahead 

To the electrochemical industry are devoted nine 
pages of the catalogue, which, commencing with an 
historical survey of the foundation of electrochemistry, 
passes on to deal with hypochlorites, chlorates, 
caustic alkali, and sodium Then follows a 
description of the copper refining processes, and on 
p 87 we are told that other metals, such as gold and 
silver, have been purified by electrolytic processes. As 
these have not been done in the United Kingdom, this 
IS evidently in the nature of a hint to British electro- 
chemists A passing reference is made to the manu- 
facture of calcium caHbide, which, wc regret to say, is 
at present not manufactured in this country 

We have only picked out a few of the subjects treated 
of in the catalogue , there are, of course, many others, 
such, for example, as explosives, the candle industry, 
soap, Oils and colours, and so on 

There are also a good many scientific exhibits, 
among which may be noted Sir James Dewar’s low 
temperature research exhibit, in which the complete 
plant, as employed at the Royal Institution for the 
production of liquid and solid hydrogen, is shown 
Photographs of spectra by Mr E C C Baly, exhibits 
from the Lister Institute of Prcvenlive Medicine, 
also a very complete exhibit from the Wellcome Re- 
search Laboratories, and many others which space 
forbids us to mention 

We do not know whether the catalogue is on sale 
111 this country, but we recommend all interested in 
the manufacturing and scientific advancement of the 
country to endeavour to procure a copy, because the 
exhibits demonstrate that, in spite of the keen com- 
petition of Germany and other nations, Great Britain 
can still claim to be high up in brdliant achievements 
in chemical and allied sciences F M P 


THE LIMNOLOGICAL STATIONS ON THE 
LAKE OF BOLSENA 

'T'WO years ago the ^ executive committee of the 
^ Italian Geogp'aphical Society determined to 
undertake the desirable work of preparing an ex- 
hAusrfve monograph on one of the lakes of Italy, and 
ve^ naturally selected the Lake of Botsena^for 
the purpose^ Its sitiialioti within easy reach of Rome, 
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Ua size, depth, and geological relations, the beauty of i 
ita environment, and the unique charm of the two | 
picturesque volchnic islets Mar tana and Bisentina, all | 
combine to render the lake attractive ' 

Before the preliminary operations of the Geo- 1 
graphical Society, very little was known about the lake | 
<>xccpt with regard to the geology and morphology of j 
its basin; the contours of the bottom had been care- 
fully mapped by De Agostini, who had ma^c no fewer ' 
than 3000 soundings No regular observations of the 
seasonal temperatures of its waters or of the variations 
in their level, of seiches or of lacustrine plankton, had 
ever been earned out 

From a preliminary report prepared by Prof Luigi 
Pala/zo/ we learn that limnological stations equipped 1 
with Sarasin's limnograph and with other instruments 
have been established on opposite sides of the lake at 
Bolsena and at Marta, and that at chosen points in 
the immediate vicinity five meteorological stations are 
to yield continuous records of the rainfall and air 
temperature A gauge for measuring the height of , 
the water has also been fixed to a pier in the riume i 
Marta 

One of the most interesting phenomena of which a 
continuous record will be kept are the sesse or seiches, 
the rhythmical oscillations of the surface of the lake, 


cooperate in anv movement with this fnd In- vieW'^jibi^ 
the matter is one upon which the local communitlea nhoold 
be consulted, the opinions pf the Chambers of Cotiunafte 
upon the proposals are being sought' by the Government. 

The death is announced of Dr Petr Petrovic van der 
Vhet, emeritus professor of physics at the University of St 
Petersburg, aged sixty-five 

At the beginning of next month Prof H. Battermann, 
observer at the Berlin Observatory, will take the position 
of professor of astronomy at Konigsberg University, and 
director of the observatory there 

In a message from Ponca Delgada (Azores) on 
September 1, Captain Scott states that the Antarctic ship 
Discovery may ^ expected to arrive at Spithead about 
September 10 

A LIFE-SIZED bronze bust of the late-^Sir Richard Temple 
was unveiled last week in the parish church of Kempsey, 
near Worcester, by the Earl of Coventry, Lord Lieutenant 
of Worcestershire The inscription is as follows The 
Right Hon Sir Richard Temple, Bart , G C S 1 , C I E , 
D C L , LL D , F R S , sometime Governor of Bombay 
and finance Minister of India, and M P for Evesham and 
Kingston " 
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which have a regular period of 12 to 15 minutes, and 
are more consfucuous at Marta than at BoWena, 
apparently on account of the position of the former 
village nearer the major diameter of the lake, and on 
account of differences in the declivity of the bottom 
A rise of the water of 7 inches at Marta was noticed 
to be correlated with a rise of only 4 inches at Bolsena 
On occasions the rise of water may amount to a foot, 
and the seiches are then so noticeable that the common 
folk, in their expressive dialect, declare that the lake 
IS panting (trenfia). 

We hope that the full reports on the physical problems 
connected with the lake may soon appear, and that the 
investigation of the plankton will not be forgotten 

R. T GCnthbr 


NOTES 

It ii proposed to fix a standard time for use upon all 
Indian railways and telegraphs, which shall be ^exactly 5) 
hours in advance of Greenwich time, and to fix for Burma 
a standard 61 hours in advance of Greenwich The Govern- 
ment of India has intimated that it* is In favdui^ of the 
adoption of the new standard for general aa Well as for 
railway and telegraphic purposes, and fs prSpared to 

1 " Ls Sisdane LimaologlcB di Bolima," Pp, 19 , 9 1 pL 

Sm Cwgr v 1904 ) ^ 
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The Chancellor of the Exchequer has appointed the 
following gentlemen to serve as members of a committee 
to inquire into the use of duty-free alcohol for industrial 
purposes — Sir Henry Primrose, K C B , C S I , chair- 
man , Sir William Crookes, F R 5 , Sir W H Holland, 
M P , the Hon J Scott-Montagu, M P , Mr Lothian D 
Nicholson , Dr W Somerville , Dr T E Thorpe, C B , 
F R S , and Mr Thomas Tyrer ^ 

The fifteenth annual general meeting of the Jnstitution 
of Mining Engineers will be held at Birmingham on 
September 14. The following are among the papers to be 
read, or taken as read — The thining department of the 
University of Birmingham, Prof R A S Redmayne , coal- 
mining in Asturias, Prof Henry Louis, the problem of 
Cob-fires. Mr George Farmer , an improved apparatus For 
laying Che dust in coal-mines, Mr J Cresa^ell Roicamp , 
mine-surveying instruments, part 11 , Mr, Dul^V^'D, Scott, 
and the problem of dynamic balance, Mr. E H Roberton 

The latest proceedings of the Indian Tea Association 
contain several items of interest in connection with the 
proposed scientific experimental station in Assam, We 
learn from the Pioneer Mail that the scientific adviser of 
Che association recently explained his proposals for the 
permanent location of his assistant In Assam, for the pro- 
vision of a laboratory for him, and the initiation of experi- 
ments in tea culture under his direct supervision and control 
An offer has been made by the agents of the Scottish Assam 
Tea Company to provide a small bungalow and tea for 
experiment in the immediate neighbourhood of the bunga- 
lowi and further land for , experiments as required' ft was 
decided to accept the offer of the Scottish Assam Tea 
Company, and arrangements have been made for the 
erection of a laboratory. 

In connection with the recent announcement of the daath 
of the Rev, George Pirie, LL D , professor of mathematicB 
in the Universitv of Aberdeen, the followirig particulars 
may beW interest. Dr Ptrld was bprn at Dyce on. July 19, 
1643, being the ddeet son of the Very Rev ' Principal rtrie 
early years' wer^ s]>ehi' at ^^bi$);dFen Grammar .Sjtlibol. 
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he aftervardi studiM at the university in the same 
cewti- In 1863 be entered at Queens’ College, Cambridge, 
and Ibree years later took the mathematical tripos, obtain- 
ing the degree of fifth wrangler He was Subsequently 
elected to a fellowship at Queens' College, where he also held 
office both as mothunatical lecturer and as college tutor 
In 1B7B Dr Pine was elected to the chair of mathematics 
at Aberdeen University, which he held until his death Dr 
Pine's interest in mathematics does not appear to have 
earned him, much beyond ordinary routine work, as his 
name does not appear as the author of papers in the lead- 
ing mathematical journals to which reference has been made 
in connection with the present notice He, however, pub- 
lished one text-book, entitled " Lessons in Rigid Dynamics " 

Most of our readers remember that the >ear 1903 was one 
of unusually heavy rainfall " British Rainfall " for that 
year, recently published, contains tables of nearly 4000 
stations, and supplies every possible information upon the 
subject that can be wished for The work has been issued 
in practically the same form since 1861, a fact which, we 
consiiier, hiuch erihances its value , but the materials have 
coritinually increased, and its size has been doubled in the 
last thirty years The volume before us has, moreover, 
several Important additions, e g a section dealing with the 
duration of rainfall, and rules for rainfall observers Special 
articles deal with the extraordinary excess of precipitation 
in June (accompanied by useful maps) and with the three 
wettest years in the annals of “ British Rainfall," vjz 1872, 
1S77. and 1903 Dr Mill states that only one other year 
earlier in the nineteenth century can compare with them, 
and that Is 1852 Whereas the average annual rainfall of 
the British Isles is 39 ^ inches, 53 inches fell in 187a, |i 
inches in 1877, and 5a inches in 1903, an excess of 32 per 
cent 'I he total rainfall over England and Wales during 
three days, June 13 to 15, is estimated at 5348 iniilion tons 

We have received from the Government Astronomer of 
Western Australia (Mr W E Cooke) a copy of the meteor- 
ological observations made at the Perth Observatory and 
other places in the colony during 190a- Morning and even- 
ing weather forecasts — the latter intended for newspapers — 
form part of the routine work, and are very successful, in 
fact, complete failure is of very rare occurrence In con- 
nection with forecasts, Mr Cooke states that the prediction 
of rainfall throughout the interior, for several days in 
advance, was attended with complete success, and that the 
experiment indicates a forward step in practical meteorology 
In addition to monthly and yearly summaries for a number 
of stationSi the report contains coloured maps showing for 
each month and for the year the mean distribution of the 
various elements ovpr the whole of the colony 

In b communication to the Socidt6 ^Franfaise de Physique, 
216, 1904, M Bouty describes experiments on the 
dielectric cohesion of argon and merpury vapour The 
dielectric cohesion of argon is exceptionally small, value 
being only about one-seventh of that of hydrogen The 
sn^allest trace of impurity increases the value, and the 
author recommends the measurement of the dielectric 
cohesion as a medns of testing the purity of argon, the 
sansitiveness of the test being comparable with that of the 
spectral examination 

Wi liBve received from the author, Dr F Braiin, a re- 
print of an important paper appearing in the PhyiikqUsphc 
(No. 8, pp i9f^) entitled " Methoden mr 
Vdrgi^kHimrtg der Senderenergis fOr drahtlose Tele- 
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graphie " Dr. Broun discussas the limits of the posephle 
increase of capacity and voltage— -and therefore of energy— 
of the usual sending devices employed in wireless telegraphy, 
and describes many new arrangements consisting of com- 
binations of capacities and inductances for which consider- 
ably greater efliLiency is claimed 

Dn Braun also sends us a copy of an article on 
" Herstellung doppelt brechender Korper aui isotropen 
Bestandteilcn " {Phystkaltsch^ Zeitschnft, No. 8, pp- 
199—203), in which he suggests that a doubly refracting 
body may consist in a homogeneous mixture of isotropic 
particles of two kinds the dielectric constants of which are 
different, the distribution of the particles being regular, but 
different in three principai directions In illustration of 
the suggestion, experiments are described in which the 
body consisted of fire-bricks with air spates between them 
On passing pUne-polariscd electric waves through different 
thicknesses, the waves on issuing exhibited plane, circular, 
or elliptic polarisation according to the thickness of the 
body through which they passed 'Ihe experiments were 
conducted on a somewhat gigantic scale 

In No I, vol ix , of Terrestrial Magnetism and Atmo- 
spheric Electricity, the aims and organisation of the depart- 
ment of international research in terrestrial magnetism of 
the Carnegie Institution are defined The director is Dr 
L A Bauer Of the first allotment of 20,000 doUars, one 
half IS to be devoted to office expenses, comprising the 
reduction, discussion, &c . of existing data, the second half 
being reserved for observational and experimeotal work If 
satisfactory results are obtained during the first year, the 
same sum of 30,000 dollars is to be granted annually to 
the department The aim of the department is to undertake 
investigations of an international character which are not 
specifically the subject of inquiry of any one country, such, 
for 1 nuance, as a magnetic survey of ocean areas and un- 
explored regions, observations of the variation of the earth s 
magnetism, and magnetic observations in ocean depths and 
in atmospheric regions 

Wb have received Nos 6 and 7 of the series of mono- 
graphs now being published under the title of Attualith 
scien'difiche,” by Nicola Zankhelli, of Bologna No 6 
(pp 68) is a reprint of a lecture, delivered before the Italian 
Electrotechnical Association by Prof Augusto Righi, on 
our present knowledge of radium No 7 (pp. 141) I* • 
useful suiTimary by Lavoro Amaduzzi of the investigations 
which have hitherto been made of the physical propertied 
of selenium, particularly as regards the variation of its 
electrical properties under the influence of Light ; the 
practical application of the element in the photophohe and 
in telephotography is dealt with in ddtail As each mono- 
graph 15 written by a specialist, the spnes la likely to be 
of use not only to the general scientific reader, but also to 
those workers who are investigating the problems dealt 
with Thus in the number dealing with radium, there is 
a description of new forms of the gold-leaf electroscope 
and of the torsion-balance which are suitable for detecting 
and measuring minute traces of radio-activity, whilst the 
treatise on selenium is of particular value on ifccount of 
the complote bibliography of the subject which it contains. 
We may note that the earlier numbers of the series deal 
with Che discharge of electricity^ through gases, with 
"ch^ffllcal problems of the neat century," with morpho- 
logical and chemical evolution, and with the biological 
problem of the determination of sex. 
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lM the ZtiU /lif instfumentenkunde tor July Mefirs 
Elster and Geitel deicrlbe a new form of apparatus for 
ineafurinp the radio-activity of soils and of the mud or 
sediment of thermal spring's The increase in the con- 
ductivity of a constant volume of air, which is caused by 
its exposure, in a metal cylinder, to the action of the radio- 
active material, is measured by means of a modified form 
of Exner's electroscope The especial features introduced 
into the electroscope are the insulation of the aluminium 
leavph by means of amber, and the production bv means of 
metallic sodium of a dry atmosphere In the space in which 
the leaves are suspended Measurements which were made 
of the ionising power and of the rate of decay of the eman- 
ation of “ fango ” or mud from the hot springs of Battaglia, 
would indicate that its activity is due solely to the presence 
of radium In a paper contained in the June number of 
Teffestfial Magnetism and Atmospheric Electricity the same 
authors put forward the view that the conductivity of the 
atmosphere is largely, if not entirely, due to a radio-active 
emanation which issues from the earth’s crust In support 
of their contention, they have observed that the conductivity 
of air in closed cellars and in deep holes or wells is some- 
times fifty times as great as that of normal air Their 
view would also explain the fact that at low barometric 
pressures the conductivity of the atmosphere is much greater 
than at higher pressures, for a low pressure would favour 
the escape, from the fissures of the earth's crust, of the 
radio-active emanation It is also possible that the electric 
phenomena which occur over the crater of a volcano are 
caused by an active emanation accompanying the vapours 
Issuing from the crater 

We arc indebted to Mr Quantch, of Piccadilly, for a 
copy of a catalogue of rare and valuable works, Including 
many on biological and sporting subjects 

The report of the Maidstone Museum for 1903 records the 
capture in Maidstone of an apparently freshly-emerged 
apivimen of the silver-striped hawk-moth (Chaerocampa 
celeno) Although the larva has been from time to time 
observed in the country, English Hpecimens of this moth 
are generally considered to be immigrants from the 
Continent Other specimens are stated to have been taken 

great “ celeno-year was 

The most striking feature of the report of the Field 
Columbian Museum for 1902-3 is formed by two plates 
representing groups — the one of the dibatag, or Clarke's 
garelJe, and the other of the spotted hyxna— mounted in 
the museum Of the dibatag no less than six individuals, 
of different ag«B and sexes, arc exhibited, one of the bucks 
being mounted m a characteristic attitude, with the neck 
and tail erect It is a matter for regret that funds and 
spare are not forthcoming for mounting groups of thi< 
nature m our own Natural Histor> Museum One day ic 
Will be too late to do bOi We have also received from the 
Field Museum copies of two papers by Dr D G Elliot 
on new mammals 

" Dinosauh-huntino in the Como Bluffs of Wyoming, 
according to the graphic description given by Prof H F 
Osborn in the September number of the Cenlufy MagaBtn0 
under the title of '* Fossil Wonders of the Wfest, " must be 
an exciting sporty and one in which there are few blank 
days The Bone Cabin Quarry, which was accidentally 
discovered in 1897, Mhis, indeed, to be the richest deposit 
of dinoaaurian remains hitherto known — so numerous 
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being the weathered-out bones that the tihepherda 
actually built their huts from the vertebra and ribs 
" Here," writes the author, *' are the largest of the giant 
dinoseurs closely mingled with the remains of the smaller 
but powerful carnivorous dinosaurs which preyed upon them, 
also those of the slow and heavy-moving armoured dino- 
saurs of the period, as well as of the lightest and most bird- 
like of the dinosaurs Finely rounded, complete limbs from 
eight to ten feet in length are found, especially those of 
the carnivorous dinosaurs, perfect even to the sharply pointed 
and recurved tips of their toes From this wonderful 
mausoleum Prof Osborn estimates that remains of no Less 
than 73 individuals were obtained by his party , but, in- 
clusive of the weathered-out bones, it may be conjectured 
that the total must have reached at least 100 head The 
area probably represents an old river-bat, the still waters 
of which arrested the course of the carcases on their sea- 
ward journey The paper is illustrated by excellent restor- 
ations from the facile pencil of Mr C R Knight 

Two important lontributions to our knowledge of the 
ihimsroid fishes of Japan are made by Prof Dean In the 
Journal of the College of Science of Tokyo University 
(vol. xix , articles 3 and 4). In the first of these the 
author treats of the two Japanese species of true chimsra 
(Chimaera phantasma and C mitsukuru) and their egg- 
cases Of the former species it is stated that while some- 
times the fishermen will catch from twenty to thirty speci- 
mens a day in water varying between 50 and 300 fathoms 
in depth, on other occasions they do not find a single ex- 
ample for days, Although sluggish m their movements when 
kept m baskets in shallow water (where they sobn die), 
there is reason to believe that in their normal haunts these 
fishes display considerable activity Their egg-cases are 
larger than those of any other species In the second 
memoir, Prof Dean discusses the structure and affinities 
of the long-snouted chirnsra {Rhino chimaera pacifica), 
which has been made the type of a genus by itself, although 
there is some doubt whether it is really entitled to generic 
distinction from Harriotia raleighana, obtained in deep water 
about 1894 by the Alhaiross near the Bermudas The most 
interesting feature observed in the type specimen of the 
former was the complete distinctness of the palato-quedrate- 
bar from the cranium proper, this being thought at first 
to indicate that the skull was not of the true autostylic 
lype. Other specimens showed, however, that the feature 
was not constant, although its existence in even one speci- 
men lends to support the view that the autostylic skull of 
Che Dipnoi is a specialised derivative from the hyostylic 
type characteristic of the fnnge-linned ganoids 

The most recent addition to the literature of cotton 
cultivation issued by the Imperial Department of Agriculture 
for the West Indies constitutes No. 31 of the pamphlet 
series, and is entitled the ** A.B C. of Cotton Planting." 
The method is adopted of providing the information in the 
form of question end answer, which combines brevity and 
precision 

Continuing his researches into the porthenogeAetic de- 
velopment of embryos of Thalictrufn ^r^fosesfu. Mr 
Overton states In the May number of the Berichte der 
deutschen hoianisehen Gtsellschafi that in these' ceaea no 
reduction takes place In the number of chromoeOmes The 
list of plants for which parthenogenesis has been established 
includes Antennarus al^na, speciea of AlohemllUf and 
Taraxacum officinaU, 
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Ik die Arat part of the fittUefin of the Imperial Society 
of' Naturalists of Moscow, Mr J GerassimoW adds another 
papar to his contributions to the physiology of the cell 
In Cultures of 5 pifogyra cfasia and allied species he obtained 
abnormal cells, without nuclei, or with excess of nuclear 
matter, or with two nuclei, by cooling' the cultures ifi which 
the AlamentS were in an active stag's of division The 
result of chong'ing' the proportion of nuclear substance to 
cell contents was to cause irregularity of growth, so that 
where the nuclear substance was in excess, cell division was 
retarded, but general growth accelerated 

We have received a copy of a pamphlet entitled the 
"Advantages of Ambidexterity," which may be obtained 
from Messrs Sampson Low, Marston and Co , Ltd , 
price 6d The booklet contains a lecture, delivered before 
the Ambidextral Culture Society by the honorary secretary, 
Mr John Jackson, dealing with the " advantages accruing 
to any and every individual who may acquire the faculty of 
using both hands with equal facility " 

An unpretentious magazine has just appeared under the 
title of Discovery , and it merits encouragement because its 
aims are to publish trustworthy Information on srientiAc 
and other topics In the first number, Dr J OldAcld | 

wntes on diet. Dr Edith lemple Orme on the modern 
education of women, Mr A A Buss on spectroscopy, and 
Mr A C D Crommelin on the total solar eclipse of 
August 30, 1905 Other subjects of popular interest are 
dealt with in shorter contributions Ihe editor is Mr G 
McKenzie Knight, and the London agents Messrs Bensberg 
Bros , 7 Electric Parade, Seven Sisters Road, N 

Tnb Cambridge ScientiAc Instrument Company has just 
issued a useful illustrated list under the title " Technical 
Thermometry " It 11 a new, revised, and enlarged edition 
of an earlier catalogue entitled " The Measurement of 
Temperature by Electrical Means " Copies of the Hat may 
be obtained on application to the company Among the 
chief contents may be mentioned sections dealing with 
electrical resistance thermometers, thermoelettnc thermo- 
meters, continuous temperature recorders, and electrical 
resistance furnaces The excellent illustrations and full 
descriptions will render the list very serviceable to teachers 
and investigators 


OUR ASTROHOMIQAL COLUMN. 

The Line Spectrum of Copper — Some exceedingly 
interesting results have been obtained by Mr, A S, King 
at Bonn during a detailed study of the line spectrum of 
copper under many various conditions of arc and spark 
diachorgaa Mr King suggests that an accurate knowledge 
of the conditions which produce spectral changes can only 
be obtained by the detailed study of each element under 
evnry possible condition of temperature, vapour pressure, 
and electrical excitation, and to this end he has commenced 
itfith the line spectrum of copper. 

He found that on using a high voltage, but small current, 
In producing the arc spectrum, the " spark " lines were 
shbwn op hiB photographs, and he attnbutes this pheno< 
menon to the frequent Interruptions of the arc producing 
electrical conditions similar to those obtaining in the spark 
discharge Again, in Che ^lark, he photograph wl the spec- 
trum ot the green kimmoua vapour outside the direct path 
of the spark, and found that whilst the air specftlim was 
ahpoat entirely eliminated, there were very few changes 
aitfOttgSt the intensities of the copper jlnes As this outer 
Idyw would have, presumably, the same electrical conditions 
as, but a lower temperature than, the spark track, he 
suggests that the experiment affords strong evidence chat 
the eleotrioal condition, rather than the vapour density or 
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the temperature, is the governing factor In producing the 
various types of spectra 

Mr King gives a table of the lines which he has studied, 
showing the behaviour of each line under the different con- 
ditions, and he also describes the experimental methods and 
the results obtained wher\ the temperature, pressure, &c , 
were varied {Astro physical Journal, No i, vol xx ) 

Ephembris for thf Rfturn of Encke's Comet — A further 
extract from the ephemens for the approaching return of 
Encke's comet, published by MM Kaminsky and 
Ocoulitsch in No, 3962 of the Astronoruische N aehttchien, 

I is given below — 



Ephemens oh (Af T 

Berltn) 


1904 

a (app ) 

n m a 

5 (Bpp.) 

log r 

log d 

Sept 8 

49 33 

+ a "4 5 9 

03183 

0 1097 

12 

46 38 

"*■*5 

0 3094 

o'oSaS 

16 

43 6 

+ 20 8 

0 3002 

0 0 

St'S 

20 

38 20 

+ 26 41 

0 2906 


32 21 

+ 27 12 

0 2S06 

99974 

25 I 

+ 27 40 

0 2702 

99677 

Oct 2 

16 12 

+ 28 3 

0 2593 

99377 


^Lcorcling to the above, the comet should apparently be 
situated about half-way between j 0 Anetls and a Triangulum 
on September 18, and, travelling thence m a W N W 
direction, it should arrive very near to u Pisciuni on 
October 2 

bUProsED Relation he 1 ween Sun-spot Minima and 
Maxima iNXFNSixirs — Emm an analysis of Wolfer’s 
relative numbers, M An got believes that he has discovered 
a connection between the intensity of a sun-spot minimum 
and the intensity of the succeeding maximum 

According to a table prepared by him, and published in 
No 4 (1904) of the Cofnpies rendus, a minimum during 
which the number of spots is very small is followed by a 
maximum in which the spots are correspondingly few 
In accordance with this theory, the maximum now 
approaching should be a feeble one, the relative number 
for the spots not exceeding 70 or 80, because the relative 
number for the past minimum was very small, viz about 3 o 

Ephembris for Comet Tempel, — continuation of the 
ephemeris for Tempel's second comet during the approach- 
ing apparition, taken from the daily ephemens published 
by M Gomel in No. 3962 of the Astrononusche Nachfichterit 
is given below — 

Ephetnerts iih (M.Tr Pam). 


1904 

a BPP 
h m B 

a Bpp 

log ^ 1 

1 

Sept. 7 

15 7 9 

- 10 12 

0 2361 

0 142 

11 

15 16 36 

- 11 22 

0 23S0 

0 143 

15 

15 26 26 

- 12 30 

02398 

0 145 

19 

15 36 39 

-13 38 

0 2416 

0 147 

aa 23 

15 47 15 

"I4 44 

0 *433 

0 149 

a. 37 

15 58 14 

-15 49 

0 2450 

0 151 

Oct 1 

16 9 37 


0 2467 

0 152 

5 

16 21 22 

“I7 S 3 

jO 2484 

0154 

The comet 

is due at perihelion early 

in November 

On 


September 9 it should apparently be between one and two 
degrees south of A Librw, and on October 2 about one 
degree south of ^ Ophiuchi As this comet is likely to be 
only a faint object during this apparition, it may be a 
dilTicult one for observers in this country 

Direction of the Sun's Proper Motion —In No 3961 
of the Astfonofnische Nachrichlen PrcA Kobold discusses 
the proper motions of 144 stars chiefly taken from the 
catalogues of Porter and Bradley 

From the discussion he deduces the position of the anti- 
apex of the Sun's-Way, and finds it to be a point near to 
a Argus having as its coordinates 

A=!IS 9 “ 6 . D = -S 4"7 

As a general result, he states that the stars, ol 
which ,the motions are perpendioular to the parallactic 
motion, situated In preponderating numbers m a zone 
which passes through the apex and apti-aMx, and runs 
perpendicular to the plane of -the Mllk^ Way, the point 
towards whlclr they appear to be travelling being situated 
near to a Argus 
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THE BRITISH ASSOCIATION. 

SECTION I 

PHYSIOLOGY 

Opbving Addrfss by Prof C. S SherrImoton, M A , 

D Sc , M D , LL D , F R S , President of the Section 

Cotrelalion of Reflexes and the Prtnetple of the Common 
Path 

It has been lightly said that this Association meets to 
cultivate leas muses than amusements The two are 
compatible, and here happily the muses not merely 
nine, but ten ; for we surely include among the muses 
" Physiologia ” Here in Cambridge our muse admits 
frankly that a mistake has been made about Parnassus — 
it IS not a mountain but a flat place, almost fenny, once 
worried by mosquitoes, and now immune from all worries 
Perhaps the confusion between Parnassus and a mountain 
was due to the Gog-Magog hills. Those hills our muse 
has Haunted and still haunts She has votaries there , 
among them one who instituted her worship in this place, 
a teacher whose powerful appeal attracted disciples from all 
sides, one whose enthusiasm was, moreover, never narrowed 
to a single science alone, but floods all biology With 
Cambridge and Physiology the name of Sir Michael Foster 
rises to the lips as an indissoluble sequence So it will ever 
be , and it must give him pleasure, as It gives us, to have 
for his successor here one of his first pupils, one associated 
far and wide with that which Physiology treasures as 
always golden, the discovery of imperishable facts 

When this Section last met, two years ago, its President, 
Prof Halliburton, reviewed for us the existing position of 
chemical physiology We cannot from the nervous system 
draw themes of such general attractiveness as the new 
biochemistry, with its startling reactions. Its varied hypo- 
theses, its toxophores, haptophores, amhoceptofs^ and other 
falry-llke agents 

Physiology studies the nervous system from three mam 
points of view One of these regards its processes of nutn- 
tlon. Nerve-cells, as all cells, lead Indivmual lives, breathe, 
dispense their own stores of energy, repair their own sub- 
stantial waste, are, in short, living units, each with a 
nutrition more or less centred in itself The problems of 
nutrition of the nerve-cell and of the nervous system, though 
partly special to this specially differentiated form of cell hie, 
are, on the whole, accessible to the same methods as is 
nutrition in other cells and in the body as a whole 

But beside the essential functions common to all living ' 
cells, the cello- of the nervous system present certain Which ' 
are specialised Among properties of living matter, one by 
its high development in the nerve-cell may be said to 
characterise . It, 1 mean the cell’s transmission of excite- 
ment spatially along itself and thence to other cells This 
** conductivity " is the specific physiological property of 
nerve-cells wherever they exist. Its intimate nature is. 
therefore, a problem toextensive with the exiatence of nerve- 
cells, and enters as a factor Into every question concerning 
the specific reactions of the nervous system 

Thirdly, physiology seeks in the nervous system how by 
Its " conductivity " the separate units of an animal body 
are welded into a single whole, and from a mere collection 
of organs there Is constructed an individual animal 

This third line of inquiry, though greatly needing more 
data from the second and the first, must in the meantime 
go forward of Itself. It is at present busied with many 
questions that seem special — hence its work ib generally 
catalogued as Special Physiology, But It includes general 
problems In the time before us 1 would venture to put 
before you one of these 

When we regard the nervous system as (o this, which I 
would term its mfsgrafivR function, we can dlsClnnlsh two 
main types of system according to the mode of uidon of the 
Gonductors-^l ) the nsrvS'Sict system, such as met in 
Medusa and in the walls of viscera, and (ti ) the synaptic 
syatem, such as the cerebro-spifiat system of Arthropods 
and Vertebrates In the integrative function of the nervous 
system the unit mechanism is the reflex. The chain of 
eondu^loh m the reftii Is a nbtvous arc, running from a 
receptdr qtgan to an effector organ, e g from a sense-organ 
CO a limD-muscle We may still, 1 think, conveniently 
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accept the morphological unit? termed neurones as dnitlr of 
construction of the reflex arc It may be that 
are in some cases not unicellular but plur cellular Wat 
question need not detain Us now Accepting 
as the unit of structure of the reflex chain, the character iptic 
of the synaptic system is that the chain consists of neUto^ 
folnted together in such a way that conduction along Che 
chain seems possible in one direction only. These junctions 
of the neurones are conveniently termed synapses The 
irreversible direction of the conductivity along the neui^ne 
chain IS probably referable to its synapses This 
irreiiprocity of conduction especially distinguishes the 
synaptic nervous system from the nerve-net system 
The first link of each reflex chain is a neurone which starts 
in a receptor organ, e g a. sense-organ A receptive field, 
c g an area of skin, is always analysable Into receptive 
points, and the initial nerve-path m every reflex arc starts 
from a receptive point or points. A single receptive point 
may play reflexly upon quite a number of different effector 
organs It mav be connected through Its reflex path with 
many muscles and glands in various parts Yet all its 
reflex arcs spring from the one single shank, so to say 
that IS, from the one afferent neurone that conducts from 
the receptive point at the periphery into the central nervous 
organ This neurone dips at its deep end into the great 
central nervous organ, the cord or brain. There it enters 
a vast network oi conductive paths In this network U 
forms manifold connections So numerous are Its potential 
connections there, that, as shown by the general convulsions 
induced under strychnia-poisoning, its impulses can dis- 
charge practically every muscle qnd effector organ in the 
l^y Yet in normal circumstance^ the Impulses conducted 
by it to this central network do not irradiate there in all 
directions Though their spread over the conducting net- 
work does, as judged by the effects, increase with increase 
of stimulation of the entrant path, the irradiation remains 
limited to certain lines Under weak stimulation qf the 
entrant path these lines are sparse The conductive net- 
work affords, therefore, to anjr given path entering it some 
communications that are easier than others This canal- 
isation of the network in certain directions from each 
entrant point is sometimes expressed, borrowing electrical 
terminology, bv saying that the conductive network iTom 
any given point offers less resistance alcmg certain circuits 
than along others This recognises the fact that the m- 
ducting paths in the great central organ are arranged In 
a particular pattern The pattern of arrangement of the 
conductive network of the central organ reveals somewhat 
of the integrative function of the nervous system It telle 
us what organs work together in time The impulses are 
led to this and that effector organ, gland or muscle, m 
accordance with the pattern The success aCilMsved m the 
unravelling of the conductive patterns of the brain and cord 
is shown by the diagrams furnished by the works of such 
investigators as Edinger, Exner. Flechsig, van Gehuchten, 
V Lenho^sek, MonakbW.V Ka^h) ibjia SchUfer ' Know- 
ledge of this kind stands high among the neurological 
advances of our time ^ 1 

But we must not be blind to Us limitations The acbie^^e- 
flient may, though more difficult, be likened to tracing the 
distribution of blood-vessels ‘after Harvey's discovery gave 
them meaning, but before the vasomotor mechanism Was 
discovered. The blood-vessels of an organ may be turgfd 
at one time, constricted almost to obliteration at anotber. 
With the conductive network of the nerVoua syitam tke 
temporal changes are even greater, for they 
absolute withdrawal of nervous influence. Our schOnMa 
of the pattern of the great central orj^Rn take no accouM of 
temporal data But the pattern of the web of dondudqrs 
is not really immutable Functionally Its details chMge 
from moment to mqment. In any den ve part * W 
that shifts from one pattern to artOthdr, froia a first fd a 
second, from a second to a third, theq bock perhaps to the 
first, and then to a fourth, and sa on bacfcwarda ami, for- 
wards As a tatp to a kaleidoscope, so a new a^kddhis 
Strikes the central drgHln causes ft to assume a , partially 
dew pattern The pa^B In 
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If ve record the nervous system of higher organism 
from ' the broad point of view, a aalienf feature in 4s archt- 
tetuire Is the following. At the< commencement of every 
.reflex arc Is a receptive neurone, extending from the 
receptive surface to the central nervous organ That 
neurone forms the sole avenue which impulses generated ac 
Its receptive point can use whithersoever may be their 
distant destination That neurone is therefore a path 
Kclusive to the impulses generated at its own receptive 
points, and other receptive points than its own cannot 
^nmloy it. 

But at the termination of every reflex arc we find a final 
neurone, the ultimate conductive link to an effector organ, 
gland or muscle This last link in Che chain, e g Che motor 
neurone, differs obviously in one important respect from the 
first link of the chain It does not subserve exclusively 
Impulses generated at one single receptive source alone, 
but receives impulses from many 
receptive sources situate in many 
and various regions of the body 
It IS the sole path which all 
impulses, no matter whence the\ 
come, must travel If they would 
reach the muscle-fibres which it 
joins Therefore, while the re- 
ceptive neurone forms a private 
path exclusive for impulses of one 
source only, the final or efferent 
neurone Is, so to say, a public 
path, common to impulses arising 
at any of many sources in a 
variety of receptive regions of the 
body The same effector organ 
stands in reflex connection not 
only with many individual re- 
ceptive points, but even with 
many various receptive fields 
Reflex arcs arising in manifold 
sense-organs can pour their in- 
fluence into one and the same 
muscle A limb-muscle is the 
fetminus ad quern of nervous arcs 
arising not only in the right eve 
but in the left, not only in the 
eyes but in the organs of smell 
and hearing; not only In these, 
but in the geotropic labyrinth, in 
the skin, and In the muscles and 
joints of the limb itself and of the 
other limbs as well. Its motor 
nerve is a path common to ail 
these 

Reflex arcs show therefore the 
general feature that the initial 
neurone is a private path exclusive 
for a single receptive point , and 
that finally the arcs embouch into 
a path leading to an effector 
organ, and that this final path Is 
common to all receptive points 
wheresoever they may lie In the 
body, so long as they have any 
connection at all with the effector 
organ in question Before finally 
converging upon the motor 
neurone arcs usually converge to 
some degree by their pnvate 
paths embouchlng upon mternuncial paths common in 
various degree to groups of private paths The terminal 

e th may^ to distinguish it from internunclal common paths, 
called the ^tial common path^ .The motor nerve to a 
muede is a collection of such final common paths. 

Certain results flow from this arrangement One seems 
the prejdusion of qualitative differences between nerve- 
Intpulses arising In different afferent nerves. If con- 
dm^ori have a tract in common, there can hardly be quali- 
tative difference between their modes of conduction. 

A Second result is that each radeptor being dependent for 
dbmmunicatlon with its effector o_fgan upon a path not 
Oxdusli^ely ita own but common to ^4 with certain other 
Oetepicora, that nexus necessitates successive and not simul- 
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taneoul use of the common path by various receptors using 
it to different effect 

Let us consider this for a mornenti Take the primary 
letinal reflex, which moves the eye so as to bring the fovea 
to the situation of the stimulating image From all the 
receptors in each lateral retinal half rise reflex arcs with a 
final common path in the nerve of the opposite reclus 
lateralis Suppose simultaneous stimulation of two of these 
retinal points, one nearer to, one farther from, the fovea 
If the arcs of both points pour their impulses Into the final 
common path together, the effect must be a resultant of 
the two discharges If these sum, the shortening of the 
muscle will be too great and the fovea swing too far for 
either point If the resultant be a compromise between the 
two individual effects, the fovea will come to lie between 
the two points of stimulation In both cases the result 
obtained would be useless for the purposes of either Were 




Fig The Scratch Reflex A— The "receptive field," u revealed after low ocnncal vaniectlon, a 
aaddle^haped area of dorial ikln, whence the wet%tch reflex of the left hind limb can be evoked. 
ir marks ibe poililon of ihe laK rtb B — Dlafram of the spinel arcs Involved L, noeptive or 
aflerenL narve-palh from the left foot , a, ncepilvtt nerve path frara the oppoelle foot , m, sfl, teeep- 
Uva narve^nkhi from haire id the dona! akin of the left eloe , fc, the Anal common path, 10 this caM 
the motor neurone to a flexor mumle of the hip , pa, proprlo-iplBsl neuconei 

there to occur at the final common path summation of the 
impulsa received from two unlike receptors, there would 
result iti the effector organ an action useless for the purposes 
of either 

When two stimuli are applied simultaneously which would 
evoke reflex actions Chat employ the same final comnion 
path jn different ways, in my experience one reflex appears 
without the other The result la this reflex or that reflex, 
but not the two together Excitation of the afferent root of 
the efibth or seventh cervical nerye of the monkey evokes 
reflexjy in the same Individual animal^ sometimes flexion 
at ribowi sometimes extension. If the excitation be pre- 
cede4 by excitation of the first thoracic root, the result is 
blnioiC always extension; If preceded by excitation of the 
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sixth cervical root, it is almost always flexion Yet although 
the lamaroot may thus be made to evoke reflex action of tne 
flexors or of the extensors, I have never seen it evoke contrac- 



Tic ■ —Inlcrfci'eiica belwMii thereflea sction of lbs left hip flexor, FC, ceuiied Iw the nervous ire nrom the 
left foot (L, Fie i B)end the itimieh reflex, The etiiBuleiipn of the dortnl ekm (Fig 1 A) ladudng the 
qcraicli reflex began at the beslnnuig of Lhe iwich in ihe lignel Une s, ud contuiiied thmughont the 
~ ‘ at notch Lata, lor the period msrhed by the notch m the i^nal line l the anmulatum 


ehowii, 


period of that notch Lata, lor the period marked by the notch m the i^mI line l I 
of the foot waj made Thli laller eilmulailon hilernipti ihe doolc icralcll reflex m the 
Tho lime Ij regletaed above in flftbf of Hcoodi The tradiig raadi froai left to righi. It hi DotO’ 
wonhy ihoi the imettuptlon df the Kmtch reflex by iho foot reflex le noi eetablbhed directly the 
foDl BUiaufui begine, ana that It onllaate for a short nnw the applleatloii of the foot ahaiiillia 

tion in bPtb flexors and extensor^ in the same reflex reiponse. 

Of the two reflexes on extensors and flexors respectively, 
either the one or the other results, but not the two together. 
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(xood opportunity for study of this correlation bflt^ifaen 
reflexes is given in the ’* scratch reflex " When the aplnal 
cord hds been traneected in the neck, this reflex in a few 
months becomes prominent Sfimull 
applied wlLhln a large saddle-shaped 
field of skin (Fig i A) excite a 
scratching movement of the leg The 
movement is rhythmic flexion at hip, 
knee, and ankle It has a fregManev 
of about four per second The stimuli 
provocative of it are mechanical, 
6uLh as rubbing the skin, or pulling 
lightly on a hair The nerve-end- 
ings which generate the reflex )le in 
the surface layer of the skin, about 
the roots of the hairs A convenient 
way of exciting these is by feeble 
faradisation A broad diffuse elec- 
trode IS applied to some indifferent 
part of the surface elsewhere, and a 
stigmatic pole is brought to some 
point in the saddle-shaped area of 
dorsal skin Ihis pole is foimed by 
a minute needle with line wire 
attached, it is set 1ightl>, so that its 
jx>int just lies among the hair-bulbs 
Prominent among the muscles 
active in this reflex aie the flexors 
of the hip If we record their 
rhythniiL contraction we obtain 
traiings as in I'lgs 2, 3, 4 A 
series of brief contractions succeed 
one another ut a certain rate, the 
frequency of which is independent of 
that of the stimulation lhe con- 
tractions are presumably brief tetanJ 
1 he stimulus to the hair-biilbs of the 
shoulder throws into action a lumbar 
-ipinol centre, innervating the hip- 
flexor much as the bulbar respiratory 
centre drives the spinal phremeus 
lentre In the case of the respir- 
iitory muscle the frequenc) of the 
rhythm is, however, much less 
This reflex Bf unilateral stimu- 
lation of the left shoulder evokes 
scratching by the left leg, not by the 
right Search In the spinal cord for 
the path of the reflex demonstrates 
that a lesion breaking through one 
lateral half of the cord anywhere 
between shoulder and leg abolishes 
the ability of the skin of that shoulder 
to excite the scratch reflex, but leaves 
intact the reflex of the opposite 
shoulder 

In the lateral half of the spinal 
cord which the reflex path descends, 
severance 0/ the dor<}al column does 
not interfere with the reflex , nor 
does severance of the ventral and the 
dorsal columns together of that side , 
no more dues severance 0/ the grey 
matter in addition But severance of 
the lateral part of the lateral oolunin 
itself permanently abolishes the con- 
duction of the reflex , and it does so 
even if all the other parts ol the cOrd 
remain intact. The path of the 
reflex therefore descends the lateral 
part of the lateral column 1 enter 
into these details becausd they help 
toward the construction of the reflex 
arc involved For in the lateral part 
of the lateral coJunui one has proved 
bv '* fuccessive depeneraUOri '* ttaet 
long fibres exist directly confu^tlftg 
the spinal Mgmenlft of the Shpifldv 
with the spinal segments containing the > nenroviw 

for the flexor muscles of the hip, and luiee, and ankle ' The 
course of these long fibres can be traced and thetr number 
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oountwll We thuv ai*rive dt the following’ reflex chain flor flexion of its own leg* and extension of the opposite tn 
the Mfatch reflex (u) The receptive neurone (Fig. 1 B, Sa), numerdus instances reflex contraction of one set of iniiScleS 
from the skin to the spinal grey matter of the corresponding is accompdhled by reflex relaxation of thelt antagonists 
spinal -segment m the shoulder 

Is the exclusive or private path of the 

BTC (11 ) The long descending propno- 
■plnal neurone (Fig. i B, pa), from the 
ahoulder segment to the grey matter of 
segments, (m ) The motor neurone 
(E^g 1 B, Fc), from the spinal seginent 
qf the leg to the flexor muscles Ihis 
last IB the final common path I'he 
chain thus consists of three neurones 
It enters the grey matter twice, that 
It, it has two neuronic junctions, 
two synapses It is a duynapUc 
arc 

Now if, while stimulation of the skin 
of the shoulder is evoking the scratch 
leflex, the ikin of the hind foot is 
stimulated (Fig 2), the scratching is 
arrested Stimulation of the skin of 
the hind foot by any of various stimuli 
that have the character of threatening 
the part with damage causes the leg to 
be flexed, drawing the foot up This 
reflex response to noxious stimuli of the 
foot is one of great potency The draw- 
mg up of the foot Is effected by strong 
tonic contraction of the flexors of ankle, 
knee, and hip, In this reaction the 
reflex arc Is (1 ) the receptive neurone 
(Fig I B, l) (nociceptive) from the foot 
to The spinal segment, (11 ) perhaps a 
short intraspinal neurone, and (111 ) the 
motor neurone (Fig 1 B, fc) to the 
flexor muscle, eg of hip Here, there- 
fore, we have an arc which embouches 
into the same final common path as sa 
Ihe motor neurone fc is a path common 
to It and to the scratch reflex arcs , both 
arcs employ the same effector organ, a 
hip flexor And, as you see, a condition 
for one reflex is the absence of the 
other ^ A 

The channels for both reflexes finally 
embouCh upon the same common path 
The flexor effect specific to each differs 
strikingly in the two lases In the 

scratch reflex the flexor effect is an 
Intermittent contraction of the muscle, 
in the nociceptive reflex it is steady and 
maintained 'i he accompanying tracing 
(Fig 2) shows the resuU of conflict 
between the two reflexes The one 
reflex displaces the other from the 
common path There is no com- 
promise The scratch reflex is set 
atfide by that of the nociceptive arc from 
the foot The stimulation which pre- 
viously BufliLed to evoke the scratch 
reflex is no longer effective, though it 
IS continued all the time But when the 
stimuLatjon of the foot is discontinued 
the scratch reflex returns In that 
respect, although there is nO enforced 
Inactivity, theie is inhibition There is 
interference between the two reflexes, 
and the one Is inhibited by the other 
Though there is no cessation of activity 
in the motor neurone, one form of 
activity that was being impressed upon 
It ia cut out and another takes its place 
A stimQlatlon of the foot too weak to 
cause more than a niinImaJ reflex move- 
ment will ofteh Buflice Co completely 
Interrupt or cut short, or prevent onset 
tbm acratch reflex. 
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Fig 1 — Inter r«rcnc0 of I he re Age from the ikin of ihe opfwsite foot with the senteb reflex. 



^ fahm effect only on oobcluhig.iliauluB a , thet u, s obteini coanecclon with the ^m/ 
c^UMweie /eM ftho'inetw neunne of the flexor m^le) OB^ on a's teliigo^ing l^t SuidmIm 


a. while wdtiding a^m rc^ cauui disht i 

elight TelxNatioa of tt ilaeir. Time hi fifths of wcondi 


PC's entegonlit, nod cniiiddent 
Rend from left 10 right 


Suppose, again, during th^ scratch reflex, stimuli applied The antagonistic muscle is thrown oui of action If, when 
tik' the foot, noC of the scratching but of the opposite side the left leg is executing the scratch reflex, the right font 
ffig. I B, r). Stimulation (nociceptive) of the foot causes is stimulated, the scratching, involving as it does the left 
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|eg''i flexors, IS cut short concomitantly with or preparatory 
to the entrance into contraction of tneir antagonists, the 
left extensors Fig, 3 shows a record of this* This In- 
hibition of the flexor scratching movement occurs some- 
times when the contraction of the extensors Is minimal or 
hardly perceptible (Fig. 3) As before, the inhibition may 
temporarily interrupt a reflex or may delay us onset, or 
simply cut it short, the result depending on the tune re- 
lations of the applications of the stimuli to the conflicting 
arcs 

It IS obvious from this that the final common path, FC> 
to the flexor muscle can be controlled by, m addition to 
the before-mentioned arcs, others that actuate the extensor 
muscles, for it can be thrown out of action by them The 
final path, fc, is therefore common to the reflex arcs, not 


is then examined it is found to praaenC plight, 
extension with some abduction. This extension qi tb/i 
which accompanies the scratching movement of thO opposite 
leg contributes to support the animal on three logs while 
it scratches with the fourth 

Suppose stimulation at the left ahoulder evoklog the 
scratching movement of the left leg, and the right shoulder 
then appropriately and strongly stimulated. This leUter 
stimulus often inhibits Che scratching movement in the 
opposite leg and starts it in its own In other words, 
the stimulus at the right shoulder not only sets 
the flexor muscles of the leg of its own side Into scratch- 
ing action, but It inhibits the flexor musclpa of 
the opposite leg It throws into contraction Che ex- 
tensor muscles of that leg, In the previous example there 
was a similar co-ordi nation The 
motor nerve to the flexor muscle 
is therefore under the control not 
only of the arcs of the scratch 
reflex from the homonymous 
shoulder, but of those from the 
crossed shoulder as well But in 
regard to their influence upon 
this final common path, the arcs 
from the homonymous shoulder 
and Che opposite shoulder are 
opposed The influence of Che 
latter depresses or suppresses 
activity in the common path 
Experiments by Verworn dis- 
allow any view that this kind of 
depression has its field In the 
motor nerve itself Many circum- 
stances connect It with the place 
where the converging neurones 
come together in Che grey matter 
at commencement of the common 
ach The field of competition 
etween the rival arcs seems to 
lie In the grey matter, where they 
impinge together upon the finu 
or motor neurone That if 
equivalent to saying that the 
essential seat of Che phenomenon 
IS the synapse between the motor 
neurone and the axone-terminaU 
of the penultimate neurones that 
converge upon it There some of 
these arcs drive the final path 
into one kind of action, others 
drive it into a different kind of 
action, and others again 'gteplude 
It from being activac^^'lv the 
rest 

My diagram (Fig i^flfejCreatt 
the final common paahjg if jt 
consisted of a singlA^lp^idual 
neurone It la, of cqUjie, not ao 
The single neu^jm,, ,of the 
diagram stands ' several 

thousands. It objected 

that in Che varioyi (given actions 
these motor neurones are implicated la j '^'articular seif 
— one set in one action, one set in another That vieiy 
seems unlikely In the scratch reflex, I think we can 
exclude it The rhythm of that reflex has the samp 
frequence whether it be excited strongly or feebly ; thus, 
whether the extent of the contractions be great or BmaI1| 
they recur with practically the sam^ frequence. That a 
muscle contracts feebly under feeble stimulation of Its nervf 
may be due In some cases to a fraction onlj of Che nerv^ 
fibres and muscle-fibres of the preparation being then active 
But in the scratch reflex the whole group of motor neueonjba 
seem to act, even when the grade of contraction exhlUted 
Is quite weak. Let the reflex be .excited by atlmiilatioA of 
the skin-point sa (Fig. t B), and let the stimulus be ws^, 
producing only a feema reflex. Tl(en let another skln-Mpnt, 
sB (Pig I B). be stimulated while aa Is being stlmuiaW* 
and let ,the stimuli at afl be timed so as 10 fA aUerpplaiy 
with those applied at sa. Then il the two patha bnplififlto 
on two different sets of units hi the compMad gUJpdp 'fif 
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Fic 4 — SumiDRlion affaot batwMD (he arcs sa end sp of Fig 1 B pc iha flexor muecle of the hip 

the ST — ' ■ — *** '-■* ' 


the nanal line neihlng ihe netlQil of ktimulaiion of the skin belonging 1 

■houMcr skin '1 he itrangth of lunului li orreoged 10 be eubmlnim^ eo that a. nflex reiponie Id 


: to arc sa I 


I B> of ifae 

ittiocr ucin 1 DC ilrangtli or lunuiui li orreoged 10 be eubmlnlmal, eo tlwl a reflex reiponie Id 
PC II not obtained efl, the ilgnel line marking the period of iiimuletloo, nliesubolniinel, of e point 
of ihouMer eUn 6 caDiimeires from «a Though the two etlrauh applied eaparately are tach unnbla 
10 evoke the reflex, whan applied coniemporeneously they quickly evoke the reflex The two area 
Se and sfl therefore relaforce one another id Ihalr action on ibi final common pnih pc Time In Allhs 
of Hcondi Read koni left la right 


only from the same-side foot (Fig 1 B, l) and shoulder skin 
(Fig I B, 5 d, sff), but also to arcs from the opposite foot 
(Fig 1 B, r), in the sense that it is In the grasp of all of 
them. In this last case we have a conflict for Che mastery 
of a common path, not, as In the previous Instance, between 
two arcs both of which use the path m a pressor manner 
although diflerently, but between two arcs that, though 
both or them control the path, control It differently, one in 
a pressor manner heightening its activity, the other in a 
depressor manner lowering or suppressing its activity. 

1 said that the scratch reflex Is unilateral. If the right 
shoulder be stimulated, the right hind-leg scratches, if the 
left shoulder be stimulated, the left hind-leg scratches If 
both shoulders be stimulated at the same time, one or the 
other leg scratches, but not the two together The one 
reflex that takes place prevents the occurrence of the other 
The reason is, that although the scratch reflex appears 
unUaterai if is not strictly so. ' Suppose the left shoulder 
stimulated. The left leg then scrat^es If the right leg 
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motor neiinin^s, evidence of two rhjthme ihould appear, 
for the muacle-fibra0 can reipond to a much quicker rhythm 
dhttil the four per second But In result the rhythm remalne 
tifiquickened and unaltered, Either aa prevents the access 
of 8^ to the motor nerones of VCj or bq’b reflex having 
impressed its own tempo on the neurones of fc, the stimuli 
from 8^ fall within a refractory period of the neuronic 
Apparatus. On either supposition, su and sp must play 
^pon the same Individual neurones of the final path A 
like result is given by all other points I have tried in the 
deceptive field of the scratch reflex Again, m the inhibitions 
previously mentioned, when there occurs the tonic contrac- 
tion or the relaxation of the flexor we find no intermittent 
-contraction of the scratch reflex grafted on them, as would 
be the case were that intermittent contraction still involving 
some part of the whole muscle These various reflexes seem 
to treat the final common path as a unit Ihe diagram 
therefore seems justified in representing the common path, 
FC, as a unit. 

We have no time to multiply further now the categories 
•of reflexes playing upon the final common path fc. I might 
cite the deep reflex arc which arises in the muscles them- 
selves and is answerable for the mild reflex tonus that even 
in the spinal animal maintains the tonic posture of the limb 
Or, instead of having taken arcs that arise in the skin of 
the foot, we might have taken others arising above the 
knee, and traced a reflex influence different from the arcs 
Arising in the foot, but yet playing upon the same final 
cximmon path , or we might have taken arcs from the skin 
of the tail, that inhibit the reflex, or from the fore feet, or 
the ears 

There is, however, one instance of action upon this final 
common path fc which I would quote Suppose, while the 
■Cratch reflex Is being elicited from a point at the shoulder, 
a second point, say 10 centimetres distant, but also in the 
dorsal field of skin, is stimulated. The stimulation at this 
second point favours the reaction from the first point This 
is well seen when the stimulus at each point is of sub- 
cnmlmal intensity. The two stimuli, though each unable 
•separately to invoke the reflex, do so when applied both 
together (Fig 4). This is not due to overlapping spread 
of the feeble currents about the stigmatlc poles of the two 
circuits used Mere cocamlsatlon of either of the two skin*^ 
points Annuls it Moreover, it occurs when purely 
tnechan-ical stimuli are 'used It is evident that the arcs 
from the two points, e g Sa and sfl (Fig i B), have such 
A mutual relation that reaction of one reinforces reaction 
of the other, as judged by the effect upon the final common 
'^arh FC Such mutual reinforcement is usual between 
reflexes of identical species evoked from one and the same 
receptive field, e g the nociceptive of the foot 

Not for all the arcs arising In the receptive field of the 
scratch reflex can, In my experience, this mutual reinforce- 
ment be demonstrated There seems a gradual fall in re- 
inforcing power as the distance between the receptors of 
the arcs Increases. In this connection the following point 
is noteworthy The scratch reflex carries the foot broadly 
toward the place of stimulation In the spinal dog the 
reflex does not succeed in brinmng the foot actually to the 
Irritated point, yet when the irritation is far forward the 
Tobt Is earned further forward, and when Che Irritation is 
Tar back the foot Is earned further back. A scratch reflex 
avoked by a stimulus applied far back and high up in the 
rIprBal akin is therefore not wholly like a scratch reflex 
avoked from far forward and low down. Now, the mutual 
reUforcement between the scratch reflex arcs in their action 
00 'the final common path fc seems greater the greater the 
tfli^eas between the reflex actions they Initiate The 
ooadinon between the reflexes gradually decreases as the 
interval between their receptive points at the skin surface 
Bmmes wider. Aether coalition fades Into mere indlffer- 
Oiioai or passes over into antagonism! my observations as 
yet do not Bay But there are varions receptive regions of 
Che body^aurf ace that do, in Ihe spinet dog, appear gidlfferenC 
Toi' the scratch reflex Were it pot that the nenrouA system 
Is pl^force mudlated In the *' spinal " animal, thq number 
those Indifferent arcs might be fewer. In presence of 
the area hf the great projicient receptOrt and the brain there 
ehii be few reneptfve points in the body the activities Of 
ant totally^ Indlfloreht one to another. Correlation 
aEttvMie of atics from recepvive points widely apart 
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IS the crowning contribution of the brain toward the nervous 
integrXClon of the Individual 

In the case before us, then, the final common path — the 
motor neurone — to the hip flexor muscle is played upon by 
various categories of reflex spinal arcs Of those mentioned, 
one category (1 ), the nociceptive from the leg itself, induces 
strong, steady contraction in the muscle A second (11 ), 
the scalptor or scratching from the dorsal skin, induces 
rhythmic contraction in the muscle A third (111 ), from the 
deep structures of the limb itself, induces the mild enduring 
contraction known as spinal tonus. A fourth (iv ). 8 ^ the 
nociceptive from the opposite foot, depresses the actiwty of 
the muscle probably by excluding from it the activity of 
the other arcs which would excite the final path, the motor 
neurone And there are many more we could trace from 
various regions of the body, also, jpyramidal and other 
influences from brain for which our final path is likewise 
common The arcs within one category may reinforce each 
other’s action on the common path, but those In separate 
categories are generally correlated in their action on their 
final common path in such a way as to antagonise one 
another They are rivals for possession of their final 
common path, rivals as retinal points may be rivals for 
possession of the visual sensonum 

The extent to which in the nervous system this competition 
for possession of the common path obtains is very great 
The multiplicity of the conflict seems extreme. The afferent 
fibres — that is, private paths — entering the central organ 
are much more numerous than are the final common paths 
We owe to Donaldson and his pupils enumerations which 
show that the afferent fibres entering the human spinal cord 
three times outnumber the efferent which leave it. Add 
the cranial nerves and the so-called optic nerves, and we 
may take the afferent fibres to be five times the greater 
The receptor system bears therefore to the efferent paths a 
relation like the wide ingress of a funnel to its narrow 
egress. The simile is bettered by supposing that within 
Che general systemic funnel the conducting paths of each 
receptor may be represented as a funnel inverted, so that 
Its wider end Is more or less co-extenslve with the whole 
plane of emergence of the final common paths. All these 
private paths converge lii the nervous system to the great 
central organ, the spinal cord and brain, whence on the 
other hand all the final common paths irradiate This 
central organ is, to return to our earlier metaphor, a vast 
network the lines of which follow a certain pattern. But, 
as we see from the instances cited — more could be given 
abundantly, had we time — the pattern Is unstable, the details 
of connection shift from moment to moment We might 
compare the central organ with a telephone exchange, where 
from moment to moment the connections between starting 
and and points are changed to suit passing requirements. 
In order to realise the exchange at work, one has to^ add 
to Its purely spatial plan the temporal datum that within 
certain limits the connectipns of the lines shift to and fro< 
The connections of any entrant path not only offer different 
degrees of resistance, but their resistances, both absolutely 
and relatively, vary frqm occasion to oc^sion It is not 
merely that general conditions of nutrition, of blood-supply, 
Ac , affect these resistances. The functional conductive 
activity of the nervous organ Itself produces from moment 
to moment the temporary opening of some connections and 
the temporary closing of others A good example is the 
** reciprocal innervation ** of antagonistic muscles — when 
one muscle of the antagonistic couple is thrown Into action 
the other Is thrown out of action This is only a widely 
spread special case of a general pnndple The general 
principle is the mutual interaction of arcs which embouch 
upon one and the same common path Unlike arcs have 
successive ush, but not simultaneous use of the common 
path Like arcs mutually reinforce each other in thplr 
action on the common path Expressed teleologically, the 
common path, although economically subservient for various 
purposea, Is yet used only foi* one purpose at a time 

Thus the reaction initiated by one receptor vfhWe In 
progreps excludes in various directions the reactions of other 
recepidra. tn this way the biotor paths at any jnoment 
accord In jp united pattern for harmonious synergy, co- 
operating for one effbot. In the case of simple anUgonistic 
musclfes^ ahd hi the Indtanoee of slpripia spfnal reflex arcs, 
the shifts of pattern* o| the conductive network from occasion 




to occasion are but of small extent The co-ordinatloii . 
covors one limb or h pair of limbsi But the same principle | 
extended to the reactions of the great arcs arising iti the 
projicient receptor organs of the head, e g the eye, that [ 
deal with wide tracts of musculature as a whole, involves ! 
muih further-reaching shift of the conductive pattern The 
singleness of action from moment to moment thus assured , 
IS a keystone in the construction of the individual whose | 
unity iC is the specihc office of the nervous system to > 
perfect Releasing forces acting on the brain from moment 
to moment shut out from activity whole regions of the 
nervous system, as they conversely call vast other regions 
into play The interference of unlike arcs and the reinforce- 
ment of like ares seem to lie at the very root of the great , 
psychical process of “ attention." 1 will not trench on 
psychological aspects of the problem 

I have urged that the struggle between dissimilar arcs ' 
for mastery over their final coimnon path takes place in the 
synaphe field at origin of the final neurones Mutual re- 
inforcement by similar arcs seems also referable to the same 
synaptic held As to the nature of the physiological pro- 
cesses involved, little, it appears to me, tan be said. The 
final common path seems an instrument more or less passive 
in the hands of the various arcs that use it Thus in the 
SLraich reflex one arc can impress one rhythm on it, another 
another And m *' fatigue " vc reveals, though it does not 
share, the failure of force of the tired arc playing on it 
In regard to the reciprocal innervation of antagonistic 
muscles W MacDougall has offered a suggestion ot great 
interest, for which he obtains support from various sensual 
reactions He suggests that the neurones of an antagonistic 
pair are so coupl^ that when one becomes active it drains 
energy from its fellow Ihis takes cognisance of the 
significant fact that central inhibition seems always accom- 
panied by heightened activity at some related spot Yet at 
certain times both the antagonists can show high con- 
temporaneous activity (strychnia, some forms of " willed " 
action) 1 think, rather, that in some way the terminal ! 
of that arc which for the moment dominates the final I 
common path, disconnects that path from all ternimaU dis- { 
similar from itself | 

Whatever be the nature of the physiological process in j 
the conflict between the competing reflexes, the issue of that 
conflict — namely, the determination of which competing art 
shall for the time being reign over the final common path 
^is largely conditioned by three factors One of these is 
the relative intensity of the stimulation of the rival reflexes. 
An arc strongly stimulated is caetens panhus more likely 
to capture the common path than one which is excited feebly. 
In the spinal dog, retraction equally induced in both legs 
mutually excludes the crossed extension of either side, but 
if unequally induced allows the crossed extension of the 
stronger reflex to exclude the weaker reflex altogether The 
common path is probably never out of the gru^p of some 
one or other reflex Thus, in the spinal dog even, with 
its limb apparently at rest, this is true Ihe nnal common 
path of the extensor of the knee lies, then, in the hands of 
a tonic reflex arising in the muscle itself Given a strong 
skin stimulus, and it passes under the mastery of the reflex 
arising in the stimulated skin , but when that is over, the 
tonus arc immediately repossesses it, and for a short time, 
as shown by the knee-jerk, more strongly than before 

A second mam determinant for the issue of the conflict 
between the rival reflexes is the functional species of those 
refletes Arcs belonging to species of receptors which, con- 
sidered as sense-organs, provoke strongly aflective sensation 
— c g pain, sexual feeling &c — w^n the final common path 
with remarkable facility Such reflexes override and set 
aside with peLuliar potency reflexes belonging to touch 
organs, muscular sense-organs, &c As the sensations j 
evoked by these arcs, e g. pains, exclude and dominate con- 
current sensations in consciousness, so do the reflexes of 
these arcs prevail m the competition for possession of the 
"^common paths They seem capable of pre-eminent intensity 
of action. 

A third mam factor deciding th^ conflict between the com- 
peting reflexes Is " fatigue ” An arc under long continuous 
stimulation of its receptor tends, even when it holds the 
common path, to retain its hold, lees well Other arcs ean 
then more readily dispossess It A stimulus to a fresh arc 
has, in vtt^de of its mere freshness^ a better chance of 
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capturing the common path. The lomibon path doei not 
tire In the scratch reflex under stimulation of s« When 
fhe motor discharge becomes slow and Irregular from 
fatigue, it is still perfect for sjS, or L, 4c (Fig. 1 B) This 
wamng of a reflex under long-maintained excitation n one 
of the many phenomena that pass in physiology under the 
name " fatigue." It* place of incidence lies at the synXpse* 

It seems a process elaborated and preserved in the selective 
evolution of the neural machinery It prevents long con- 
tinuous possession of a common path by any one reflex of 
tonsiderable intensity. It favours the receptors taking turn 
about It helps to ensure serial variety of reaction The 
organism, to be successful in a million-sided environ mentf 
must in Its reactions be many-sided Were it not for such 
so-called " fatigue," an organism might, in regard to ns 
receptivity, develop an eye, or an ear, or a mouth, or a hand 
or leg, but it would hardly develop the marvellous congeries 
of all those various sense-organs which it actually does 
But while talking of fatigue in general 1 forget the fatigue 
m particular of listener** The principle I have tried to 
outline to you has many and wide applications , it seems 
fruitful for problems of Pathology and Psychology, as well 
i as for those of Physiology But I keep you too long. Let 
me sum up The reflex arcs (of the synaptir system) con- 
verge in their course so as to impinge upon Links possesaed 
by whole varied groups in common — common paths This 
, arrangement culiTiinates in the convergence of many 
separately arising arcs upon the efferent-root neurone This 
' neurone thus forms a Anal common path for many different 
I reflex arcs and acts U is responsive In various rhythm and 
• intensity, and is relatively unfatigable Of the different arcs 
' which use it in common, each can do so exclusively in due 
I succession, but different arcs cannot use it simultaneously 
'Jhere is, therefore, interference between the actions of the 
> arcs possessing the common path, some reflexes excluding 
I others and producing inhibitory phenomena, some reflexes 
j reinforcing others and producing phenomena of " bahnung 
Intensity of stimulation, species of reflex, fatigue, and fresh- 
ness, all these are physiological factors Influencing this 
incei'action of the arcs — and under pathological^ conditionf 

MICIC- aie many uineia, i: g " shuck, lUXUlS, ac. HenCC 

follows successive interchange of the arcs that dominate one 
and the same Anal common palh. We commonly hear a 
muscle — or other effector organ — spoken of as innervated 
by A certain nerve , it would be more oorrecC as well as more 
luminous to speak of it as innervated by certain receptors; 
thus, the hip flexor, now by this piece of skin, now by that, 
by Its own foot, by the opposite fore-foot, by the labyrinth, 
by its own muscle-spindles, by the eye, by the " motor " 
cortex, &c This temporal variability, wanting to the nerve- 
net system of medusoid and lower visceral life, in the 
synaptic system provides the organism with a mechanism 
for higher integration It fits that system to synthesise 
from a mere collection of (issues and organs an indlyidua] 
animal The animal mechanism Is thus given solidarity by 
this principle which fpr each effector organ a^^ws and 
regulates interchange of the arcs playing upon it, a bvinciple 
which I would briefly term that of " the interaction of 
reflexes about their common path-" jC 

SECTION K 

BOTANY 

Opening Addrbss bv Francis Darwin, F R.S , Fxid^ow 
OF CiiRist's College, Peesioent op the Section 

On ihe' Perception 0 } the Force cf Gravity by Plants, 
When 1 had the honour of addressing this Assocratfon at 
Cardiff as President of the mother-section from which oUrs 
has sprung by fission, 1 spoke of the mechanism of the 
curvatures commonly known as tropisms To-day 1 pro* 
pose to summarise the evidence— still far from complete-^ 
which may help us to form a conception of the mechahisAi 
of Che stimulus which calls forth one of these movemenrs— 
namely, geotropism. 1 have said that the evidence Ja in- 
complete, and perhaps I owe you an apology lor derotittg 
the time of this Section to an unsolved problem. But the 
making of theories Ja the romance of research ; add 1 
9 ^, in the words of Diana. of the Croiaways> who tPuiM 
s^ke of romance, " The yOung who qvoid 
escape the title of fool at the cost of a celeMial croiWh. « 
am prepared for the risk lit the hopr that In^noC vUMdiffg 
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iht re^on of hyi^otfaesli 1 shall it |eadt be able to interest 
oiy hearers. 

The modern Idea of the behaviour of plants to their 
MVironmenl has been the growth of the last twenty-five 
yeare, though, as Pfeifer has shown, it was clearly stated 
in 16s 4 by Dutrochet, who conceived the movements of 
plants to be “ spontaneous " — t e , to be executed at the 
iUKestlon of changes in the environment, not as the direct 
aha necessary result of such changes. I have been In the 
habit of expressing the same thought in other words, using 
Che idea of a guide or signal, by the interpretation of which 
plants are able to make iheir way successfully through the 
difficulties of their surroundings In the existence of the 
force of gravity we have one of the most striking features 
of the environment, and in the sensitiveness to gravity which 
exists in plants we have one of the most widespread cases 
of a plant reading a signal and directing its growth in 
relation to its perception I use the word perception not 
of course to Imply consciousness, but as a convenient form 
of expression for a form of irritability It is as though the 
plant discovered from its sensiliVeness to gravitv the line of 
Che earth's radius, and then chose a line of growth bearing 
a certain relation to the vertical line so discovered, either 
parallel to it or across it at various angles This, the 
reaction or reply to the stimulus, is, in my judgment, an 
adaptive act forced on the species by the struggle for life 
This point of view, which, as I regret to think, is not very 
fashionable, need not trouble us 'We are not concerned 
with why the plant grows up into the air or down into the 
ground , we are only concerned with the question of how the 
plant perceives the existence of gravitation Or, in other 
words, taking the reaction for granted, what is the nature of 
the stimulus? If a plant is beaten down by wind or by other 
causes into a horizontal position, what stimulative change 
II wrought in the body of the plant by this new posture? 

It is conceivable tn the case of a stem supported by one 
and and projecting freetv in the air that the unaccustomed 
state of strain might act as a signal The tissues on one 
aide (the upper) are stretched, and they are compressed 
below » this might guide the plant , it might, in fact, have 
evolved the habit of rapid growth in the compressed side 
This 11 only given as an illustration, for we know that the 
alimulus does not arise in this way, since such a plant, 
aupported throughout its length, and, therefore, suffering 
no strain, is geotropically stimulated The illustration is 
ao far valuable, aa it postulates a stimulus produced by 
weight, and we know from Knight’s centrifugal experiment 
that weight is the governing factor in the conditions Since 
we cannot believe that the stimulus arises from the strain 
as affecting the geotropic organ as a whole, we must seek 
for welght-e fleets in the individual cells of which the plant 
Is built We must, in fact, seek for weight-effects on the 
ectoplasm ' of those cells which are sensitive to the stimulus 
of gravity 

If we imagine a plant consisting of a single apogeotropic 
cell we shall see that the hydrostatic pressure of the cell- 
contents might serve as a signal 

As long as the cell is vertical the hydrostatic pressure of 
the cell-sap upon the ectoplasm at C (Fig i) Is equal to 
that at D But the pressure on the basal wall, B, differs 
from that at A (the apical wall) by the weight of the 
column AB If the plant be forced into the horizontal, the 
pressure at A and B becomes the same while the pressure 
at C no longer equals that at D, but differs by the weight 
of the column CD Here undoubtedly is a possible means 
by which the plant could |>erLeive that it was no longer 
Vertical, and would have the means of dUtinguishlng up 
from down So that if it were an apogeotropic plant it 
would need to develop the instinct of relativelv accelerated 
growth on the side D, on which the pressure is grratest 

What is here roughly sketched is the groundwork of the 
fhdpry of j^ravifereeption^ suggested by Pfeffer* and lup- 
potfed by Cxapek,* which I shall speak of as the radial 
preesure theory, and to Which I shall return later 


1 fite NaU's insaaloili raBsoning by which ha makaa ll dear diat the 
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nrn VgPp^ iKSnW Sny nacaiSary cWmoodon with geoiropbn, and Oiay tSon 
aantniMaqeipOHHlad of jnn fsTphenonaBa oihar than those of cumtarc 
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It IB obvious that there Is another consideration^ to be 
taken Into account, namely, chat cells do not contam cell- 
sap only, but various bodies — nucleus, chloroplastSt crystals, 
Ac ^and that these bodies, differing In specific gravity 
from the cell-sap, will exert ^essure on the physically lower 
Or physically higher cell-walls according as they are heavier 
or lighter than the cell-sap Here we have the possibility 
of a sense-organ for verticality As long as the stem is 
vertical and the apex upwards the heavy bodies rest on the 
basal wall, and the plant is not stimulated to curvature; 
but if placed horizontally, so that the heavy bodies rest on 
the lateral cell-walls, which are now horizontal, the plant 
is stimulated to curve. This is known as the jtatohih 
theory 

It seems to me quite certain that the stimulus must 
originate either in the weight of solid particles or m the 
weight of the fluid in the cells, or by both these means 
together And for this reason Take the statolith theory 
Arse. There undoubtedly are heavy bodies m cells , for 
instance, certain loose, movable starch-grams Now, 
either these starch-grains are specialised to serve the purpose 
of graviperception or they are not If they are so 
specialised, cadat quaesUo , if they are not, there still 
remains this interesting point of view the starch-grains fall 
to the lower end of the cells in which they occur , therefore, 
shortly before every geotropic curvature which has taken 
place since movable starch-grams came into existence, there 
has been a striking change in the position of these heavv 
cell-contents Now, if we think of the evolution of 
geotropism ns an adaptive manner of growth we must con- 
ceive plants growing vertically upwards and succeeding in 
life, others not so behaving, and consequently failing 



There will be a severe struggle tending to pick out those 
plants which associated certain curvatures with certain 
preceding changes, and therefore it seems to me that, if 
movable starch-grains were originally in no way specialispd 
as part of the machinery of graviperception, they would 
necessarily become an integral part of that machinery, since 
the act of geotropism would become adherent to or associated 
with the falling of the starch-grains 
This argument must m fairness be applied to any other 
physical conditions which constantly precede geotropic 
curvature , it is therefore not an argument in favour of the 
statolith theory alone, but equally for the pressure theory, 
and cannot help us to decide between the two points of view 
Are there any general consfderatioiu which can help us 
to decide for or against the statolith tneory? I think there 
are— namely, (1) analogy with the gravlperceptive organs 
of animals , (a) the specialisation and di^nbution of the 
filing bodies in plants 

(1) Berthold ^ (to whom the credit i9 due ” of having first 
■’ogR’csted that Dehnecke's falling starch-grains might 
function as originators of geotropic reaction) is perhaps 
somewhat bold in saying that ** thb primary effect of 
gravity '* as regards stimulation must depeiid on the passive 
sinking of the heavier parts Noll, too,^ says that Knight’s 
experiment depends on weight, and not the weight of com- 
plete parts 01 the plant-b^y, but of weight within the 
irritable structure 1 cannot see that these downright 
statements are Justified on direct evidence, and 1 accord- 
ingly Iky some stress on the support of xoological evidence It 

^ " PBotoplafoamcGhKnik," 1BB61 P< 73- , 1 wsi dlreeied to this psasBe 
by PMht'i dlscuMHon (" MsiiHDpbmlewaw," nd b, 11 , 641) 

8 B Srlha i H'B romsHu seam hot ta hs*a racelvcd inach nolioa, and it was 
not tlUUie pabllcarien of NoII'b "HoteneaeM Indactlon. ’ iBm, thsi s foim 
of lbs BUtdJltfa tbsory wab at sH Srldsly vseognlisd si a pouiblo sxpUaailon, 
■ "Batiikgwis IiMuCtioB/' p. 41 
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hBB conclusively proved by Kreidl''i beautiful eaperl- 
ment Uiat in the Crustacean PalMion the sense of vertioality 
depends on the pressure ol heavy bodies on the inside* of 
cavitM^ now known as statocysts, and formerly believed to 
bge organs of heafiilg The point of the aaperfment is that 
when the normal particles are rrolaced by fragments of iron 
the ^alsmon reacts towards the attraction of a magnet 
precisely as it formerly reached towards gravity 

It ,18 unfortunate that Noirs arguments in favour pf the 
existence of a similar mechanism in plants sTere not at once 
followed by the demonstration of those easily visibla falling 
bodief, lirhich, in imitation more flattering than accurate, 
are called siaiolUhst after the bodies in the statocyats of 
animals Personally I was convinced by Kreidl, as <]uoted 
by Noll, that here was the key tp gravlperceptlon In plants 
But It was not until the simultaneous appearance of Haber- 
landt’s^ and Ndmec’s* papers that iny belief became active, 
and this, I think, was the rase with others The whole 
incident is an instance of what my father says somewhere 
about the difficulty of analysing the act of belief 1 find it 
impossible to help believing in the statolith theory, though 
I own to not bbing able to give a good account of the faith 
that IS in me It is a fair question whether the analogy 
drawn from animals gives any support to the theory for 
plants The study of sense-organs in plants dates, 1 think, 
in its modern development, at least, from my father’s woCk 
on root-tips, and on the light-perceiving apices of certain 
seedlings And the work on the subject is all part of the 
wave of Investigation into adaptations which followed the 
publication of the " Origin of Species ” It is very 
appropriate that one of the two authors to whom we owe 
the practical working out of the statolith theory should 
also be one of the greatest living authorities on adaptation 
in plants llaberlandt’s work on sense-organs,^ especially 
on the apparatus for the reception of contact stimuli, is 
applicable to oijr present case, since he has shown that the 
organs for intensifying the effect of contact are similar in 
the two kingdoms No one supposes that the whisker of a 
cat and the sensitive fihpilla of a plant are phyiogenetically 
connected It is a rase of what Ray Lankester called homo- 
plastic resemblance Necessity is thp mother of invention, 
but invention is not inhnitely varied, and the same need has 
led to similar apparatus in beings which have little more 
in common than that both are living organisms 

But, whether we are or are not affected in our belief by 
the general argument 'from analogy, we cannot neglect the 
important fact that Kreidl proves the possibility of gravi- 
sensitiveness depending on the possession of statoliths We 
must add to th|s a verv important consideration — namely, 
that we know from Nemec’s work ■ that an alteration 111 
the position of the statoliths does stimulate the sfatocyte • 
Such, at least, is, to my mind, the only conclusion to be 
drawn fr^pn the remarkable accumulation of protoplasm 
which occurs, for instance, on the basal wall of a normally 
vertical cell when that wall is cleared of statoliths by 
temporary horizontality The fact that a visible disturb- 
ance iQ the plasmic contents of the statocyte follows the 
disturbance of the starch-grains seems to me a valuable 
contribution to the evidence 

There Is one other set of facts of sufficiently general 
interest to find a place in this section 1 mean Haberlandt's 
result,^ also independently arrived at by myself, that when 
a plaqt is placed horizontally and rapidly shaken up and 
down^ In a vertical plane the gravistlmulus is increased 
This 15 readd}f comprehensible on the statolith theory, since 
we can imagine the etarch-groins would give a greater 
stimulus if made to vibrato on one of the lateral walls, or 
if forced into the protopl^m, as Haberlandt supposes* I 
do not see that the difference in the pressure of the cell-sap 
on the upper and lower walls (f e , the lateral walls morpho- 
logically considered) Would be Increased. It would, I 
imagine, be rendered uneven, but the average difference 
would remain the same But in the case of the starch- 
grains aft obvious new feature Is Introduced by exchanging 
a stationary condition for one of movement And though 
I speak with hesitation 6 n such a point, 1 am inclined to 
see in Haberlandt's and my own experiments a meana of 
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dUclngulshlng between the pressure oad statolith . 

Noll,* however, considers that the shaking method f* 
esaentially different from that of Knight’s exptfiineat^.,ainl 
adds that the result might have been foraK^n. .r 

'DijfnbufforL 


As far as I know, the development of ftafo^lcKfa* boa 
not been made out. Are they at first like ordinary 
immovable amyloplasts , and, if so, by what precise pkOcess 
do they become movable? Where the two forms of staroH 
ore seen in close juxtaposition the difference between them 
is striking, and It Is hardly possible to doubt that these 
differently situated bodies have different functions. Iq a 
seedling Phalaris canarteruu the apical part has onlf fall- 
ing starch-gram B, while lower down both forms occur., It 
suggests a corresponding distribution of graviperception ; 
and, as a fact, the seedling is gravisensitlve throughout, 
but IS especially So at the apex If this is not the meaning^ 
of the statoplasts we must find some other For instance,, 
are the loose starch-grains connected in an unknown way 
With heliotropic sensitiveness, which often has the same 
distribution as that of graviperception 7 Or is the loose- 
ness of starch connected In some way with food storage!* 
Is it to allow of starch being closely packed in part of the 
cell, leaving the rest of the space free^ 

Again, the most striking general fact about the distribu- 
tion of fallmg starch is its presence in the endodermis * If 
we believe that the endodermis is essentially a tissue of 
gravisensitlve cells we can understand the striking fact that 
It contains loose starch only as long as the stem is capable 
of growth curvature * Otherwise the theories of the func- 
tion of the endoderm, which have never been very satis- 
factory, have the additional buithen of explaining this last- 
named fact 

According to Haberlandt (00), some monocotyledons the 
leaves of which contain no starch have falling grains in 
the endodermis N^mec (01, p ^4) quotes from Sachs the 
case of Alltum cepa, where statoplasts occur in the roOt-cap, 
the endoderm, and punctum of the seedling, and not else- 
where Then we have occurrence of starch in the pulvinue 
of grasses and not in the rest of the haulm Viscuin Is not 
geotropic, and has no statoplasts In the holdfast roots of 
Hedera and Marcgravia there is no starch, and in Hoya, 
PothoB, and Ficus the starch is not movable, and these roots 
are not geotropir ' 

Jost (os) brought forward, as a serious objection to the 
statolith theory, the fact that tertiary roots jpossess stato* 
liths, but are not sensitive to gravitation This objection 
has been overcome by the discovery * that when the primary 
root IS cut off and a secondary assumes its place and manner 
of growth, the tertiaries springing from it are diageotropic, 
and thus have at least an occasional use for their statoplastSr 

I have shown ^ that the cotyledon of Setaria and Sorghum 
IS the seat of gravi-perception, and it is there that the atato- 
plasts are found ' Wlesner (02) was unable to find st^to- 
liths In the perianth-segments of Clivia nobilis, which are 
geotropic, nor in those of Cfma miniala, which are not 
geotropic Here would seem to be a serious objection to the 
statolith theory, but Ndmec (04, p. 58), on repeating 
Wiesner's observations, finds, on the contrary, a confirm- 
ation of his own views For movable starch-graiAS occur m 
the perianth of C nohtlu, but not in those of C. mfrtiato 
In the case of roots the distribution of the statoplasts ia 
especially worthy of note. Physiologists have gradually 
come to believe that my father ” was right in his view that 


> 1 wouW lUffent rha word in plice of 1h« curabonoaM fxprw- 

Bion slank-rruimM 

* See Hnberlsiidt (03) fb* a deMrlpHoa of esrtmin ■pounl caMief ntnueyls- 
IIhuo, appnnnily roplnslna ifao ondodermii 
^ According to HnbcrloMlfoj, p. 431), ii ji ou^loba dootivod ip oiiRt 


lag that Ilia ondodorin conlatalt do ■Unia _ 

outgrown Moms of hois plnntn which poucM li when young TOndn 
MWrii ihnt in ootiihi Cnirarhlhi tbo fnuing itprch ii omy pieiaiil m lbs oner 
pnrU no hmgot capable of goDtrdpkni. But Mlit Porto, who hno opaoihlod 
moot of iho ipoclflii ipvoftigsted by Tondon, findo naiqpJiMi In (hs 
pnrii when ho raUod 10 find ihoso, Tandcra mnliei seme iDienkclai lemSrkb 
on tho dlsirfbodoii of tiarab m tho Cucurbits faa^moiiUiig wlih Hslno's 
Morefaouu ihooryi It li obvionoly difflcnli pi tha caoo ef tpa onoedbsai to 
dlulaSuvih hetwocn tiarch laviDg u a reiana and sncdi McvnaaSpin 
of t h ^rr han b m oTpuGoptlsn. 1 tao np maiea why the iBGoaidfwllon 
feheiild no4 bo cvolvod RW the Ant . ^ ^ ^ 


r (aliod to find it lO 


’ 9 hGl*TBMBBR^ 8 < 1904] 


'^ATUXE 


469 


brgfnn ol gravlpcrception is in tJu tip of the root, endl 
At If there — generwfy in ihe root-cap — and the^e only, that 
atatoplasts are fbund But these facts do not entirely ^ 
Jharmonise with the statolith theory, as 1 shall show later | 
lOn in the section devoted to experimental evidence Here 
1 will only add that the group of statocytes in the root are 
atrongly suggestive of some special function, and those whoi 
4deny that they form an organ of graviperception must find 
aome other use for them , and this will he no easy task 1 
must not omit to mention the ingenious experiments ofi 
J^tccard (04), which prove (if they prove anything) Chat the 
root-tip IS not the seat of the graviperception, but that this 
4|ua]Uy IS found in even greater perfection In the growing 
region of the root But until the whole of the other experi- 
mental evidence is proved to be illusory, 1 must suspend 
judgment on Piccard’s results and treat the question pro- 
visionally from our previous standpoint 

The existence of statoliths in regions which have ceased 
CO be capable of ordinary geotropic curvature is at first 
aight a dliliculty Thus Miss Perts has found In the pith 
01 the watercress (JVarfurtiiim ojjictnale) the most perfect 
atB|Oplasts, and this in winter, when the capacity for 
jgeotropic curvature was probably absent Again, she has 
Tpund' movable starch in the xylem elements and in the 
cortex of a number of trees In this case we must remember 
thatf according to Meischke (99), Jost (01), and Baranetzky 
^01), woody branches of several years' growth are capable 
4if geotropic curvature If so, graviperceptlve organs must 
«xl5t We must remember, too, that in the regeneration 
4if cuttings, Vochting (78) has shown that gravitation has 
^an influence m certain cases j such cuttings must therefore 
have organs of graviperception Or, if this is not granted 
M necessary, it seems Co me conceivable that falling starch- 
grains, though made use of, and in a certain sense 
specialised, for graviperception, should nevertheless exist 
And serve other purposes in the economy of the plant But 
Ahls question needs further detailed work 

Lastly, as part of the general question of distribution, 
it must be clearly pointed out Chat in a large number of 
plants, such as Algs and Fungi, no statoliths are known 
to exist, chough their complete absence has not been proved ^ 
Here we must either believe in Noll's minute and hitherto 
ainseen statoliths or in a different mechanism, such as hydro- 
atatic pressure There is no more impossibility in this state 
of things than in the presence of statoliths in Palsemon and 
their absence in higher animals Add I am glad to note 
that both Pfeifer and Czapek are not disincim^ to believe 
in the possibility of various forms of graviperception. 


Ejcperimetital Evidence 

A flaw runs through a great part of the experimental 
evidence, which may be illustrated by an experience of my 
own 1 found ” that seedlings of Setaria and Sorghum 
could be nearly deprived of staCoplasts by means of a high 
temperature, and, further, that such destarchod plants were 
markedly less geotropic than normal specimens Here 
'Seamed a proof of the theory, unfortunately, however, it 
turned out that the plants in question were also rendered 
less heliotropic These facts make It impossible to allow 
Ndmec’s gypsum experiment to be convincing. He caused 
« loss of starch by enclosing roots in plaster of Pans, and 
found that they had in great part lost their geotropic power 
But he did not discover whether this loss depended on dis- 
appearance of part of the sense-organ or on general loss of 
•curving [Kiwer, though he has since (oa) made the interest- 
ing abservniion that rootn so treated are capable of hydro- 
froMnn Again, Nemec found in restfng seeds of Ficia 
Eaba that the statoliths are undevefoped, and that they 
Appear synchronously with the power of geotroping Wpuld 
.-nnt a similar thing be true of the abh Allotropism of Sinapis 
'rQot»^i,fl , might it not be fOUnd tnat they were not helitf- . 
lintil the' starch appeared? 

• l^hosame objection must be brought against Haberlandt’s* 
■titnerwise convincing 'bbservatlon * tbat'Linum grofri^g out< 
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of doors in late autumn or winter is both devoid of scoto- 
plasts and Incapable of geoiroplsm, and that the power of 
curvature returns on bringing the plants Indoors, when 
the starch reappears I he full value of' these experiments 
cannot be made clear without going into more detail than 
IB here admissible They are particularly interesting 
because, as Haberlandt remarks, so far as they prove the 
truth of the statolith theori , they also disprove the pressure 
theory This may also be said of other experiments 
mentioned in the present set (ion 

We must, 1 think, object on similar grounds to Nemec *s 
observations, suggestive though they are, on the absence 
of geotropism m certain individual leaves and roots which, 
through unknown causes, had no statoliths ^ 

The same must be said of the above-mentioned experi- 
ments of Haberlandt, in which geotropism is increased by 
rapid shaking in a vertical plane I attempted ' to avoid 
this fault in the similar experiments with a tuning-fork 
made independently, which showed that the effect of vibra- 
tion in increasing reaction Is far greater in the case of 
geotropism than in heliotropism 

Haberlandt (00) made the interesting observation thftt 
plants deprived of their endodcrmis by means of an operation 
lose the capacity of geotropism Here, again, wq ought to 
know how the operation affects sensitiveness other chan 
geotropic , and, as Haberlandt grants, it may perhaps be 
said that the operation is too serious to allow of the found- 
ation On it of a very convincing argument 

The question how far the statolith theory is applicable to 
the root is a difficult one It involves the old and apparently 
insoluble difficulty of distinguishing between the removal 
of the tip of the root, considered as a perceptive organ, and 
the effect of the shock of the operation The question Is, 
moreover, complicated by contradictory evidence Accord- 
ing to Czapek, cutting off a small part of the root-tip, an 
operation which does not remove the whole of the stato- 
liths, Interferes with geotropism in the same way as does 
actual amputation ' 

Nemec, on the other hand, finds evidence for the operation 
depending on the removal of the sense-organ , for accord- 
ing to him the power of geotroping does not return with 
the appearance of general lymptoms of recovery, suth as 
cell division and the growth of a callus, but only with the 
actual reappearance of statocytes 

NAmec's most recent experiments * are confirmatory of 
this result He finds that Lupin roots, from which ^ mm , 
I mm , and i( mm respectively are cut off, behave differ- 
ently The i mm lot were clearly geotropic in seven 
'hours, While no curvature occurred m the others After 
a further interval of thirteen hours the i mm lof had curved 
Mrcroscopjc examination showed that statopUbCs had 
appeared in these roots, but not in the min mt, which 
showed no geotropism It is particularly interesting that 
according to NAmec the statoplasts appeared in a new 
growth which was visible as a slight convexity of the cut 
surface * 

An experiment by Nemec with the roots of V Faba miiiit 
also be mentioned One nullimetre was cut from the Lips 
of each of a number of roots, and they were all placed hori- 
zontally They arere examined after fifteen hours, when 
considerable variety in the result of the operatiqn was 
evident , some of the roots had bent geotropically, while 
others were still horizontal On cutting seittlons it was 
found that the geotropic roots had statoplasts, the hori- 
zontal ones none. It may of course be said that tha result 
depends on the effect of shock lasting longer m some 
individual roots, since, as Czapek has well said, the only 
proof' of the dftfappAarance of shock effect is the act of 
curving Bdt since' the operation was approximately the 
same in all the roots, it Is hard to believe in such a malfpiiMs 
coincidence as that the shock was smaller in those roots 
which produced -statoplasts But It may bd Said that shock 
prevented both geotropism pnd atdtopUst-forioatlpn in 
certain l*ootB ' ' ' 
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Ccapck (pa) quotes the eaLperiment of Brunchorst, who 
found that a (.Iroular cut round the tip, not deep enough to 
free the termiodl part, has the same effect as amputation. 
On the other hand, Nemec ' states that iteotropism persists, 
if the root-tip IS cut half throug'h bv two opposite incisions 
In different planes, so that the whole of the tHsues are 
divided, and yet the tip not amputated Thus four out 
of Hve bean-roots treated in this way showed distinct 
geotropism in 5^ hourb Ihis seems to me a strikuij^ result, 
as showing thaf the shock of the operation is not evclusivelv 
the decisive element. Nemec has, moreover, shown that if 
geotropic curvature has begun on a normal root, a wound 
interferes with the amount of after-effect, and that the 
precise nature of the wound is not decisive, and this, as far 
as it goes, confirms the assumption that two half-cuts would 
produce as much shock as actual amputation. 

Czdpek* finds that splitting a bean-root longitudinally 
has the same effect as decapitation Tfaia would mean that 
decapitation produces its results by shock only, since in a 
split root there is no removal of the tip 1 think 1 was the 
first to make use of the splitting of roots in this connection 
I wished to show ' the incorrectness of Wiesner's view — 
VIZ , that amputation prevents geotropism by checking 
growth In my experiments the split roots were greatly 
checked in growth, but curved geotropically, behaving in 
this respect quite differently from amputated specimens 

Another striking bit of evidence on Czapek's side of the 
question* is the fact that Lupin roots from which ^ mm 
of the tip has been removed, and which, therefore, contain 
no statoliths,” show the remarkable homogentisin reaction 
which he has convincingly proved to be a symptom of gravi- 
perception Czapek adds that the same is true of roots 
from which 1 mm. has been removed It seems to mq that 
Ndmec’s reply to this* is of value He finds that the 
root-cap In Lupin is variable in length, but always longer 
than i nun , therefore, in the roots from which | mm 
only was removed there nhould have been some statocytp 
tissue remaining Even after the removal of 1 mm 
the root can, according to Nemec, rapidly form stato- 
cytes, since the section h in the neighbourhood of the 
lalyptrogen * 

Nemec suggests it to be conceivable that differences of 
pi assure in Czapek’s sense may give rise to the homo- 
gentisin reaction, while the true act of gravi perception is 
confined to the statoplasts Ihis is no doubt possible, but 
1 confess that. If the homogentisin reaction can occur in 
root-tips which have no statoliths I should consider it a 
strong argument in favour of the view that pressure- 
difference in Czapek's sense supplies the machinery of 
perception in roots Czapek also claims that his experi- 
ments with bent-glass tubes (Czapek, gc) prove the gravi- 
perceptlve region of the root not to be confined to the 
region of statoplasts, since if the root-cap alone Is in 
the vertical branch of the tube, geotropic curvature Is 
not excluded N£mec (04) has attempted a rejoinder lo 
this objection, with what success readers must judge for 
themselves 

It will be seen that, in my opinion, the balance of evidence 
Is not fatal to the statolith theory Czapek, who treats the 
question in a broad and liberal spirit, is by no means in- 
clined to deny that statoliths have a share m gravipercep- 
tion , all he claims to prove is that the statoplasts do not 
supply the whole of the mechanism It is not easy for an 
upholder of the theory to allow this much in the present 
stage of the controversj Ihe best way of testing the 
theory Is by comparing the distribution of geotropism with 
that of statoliths ; and if we are to allow, in all cases which 
are opposed to the statolith theory, that the stimulus depends 
on pressure differences In Czapek's sense, we deprive our- 
selves of the best means of proving the truth or falsehood 
of our theory. Those who uphold the theory must have the 
courage of their opinioM and finally trust to the -facts of 
distribution But further knowledge is necessary before 
such a judgment can fairly be made 
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Centrifugal horce. 

Jost* objects that plants on a centrifugal piochina do 
not behave as the theory would lead us to expect Thus l|ie 
found that certain roots and seedlings showed geOtropfe 
curvature, although the statoplasts were scattered through 
Ihe cell, not spread out on the cell-walls furthest from the 
axis of rotation Miss Pertz" and 1 have repeated some 
of Jost's experiments, and have come to an opposite con- 
clusion We find that hetana does not curve with a centri- 
fugal force of less than o oz g , and this is about the limit 
for visible displacement of the starch-grams As the centri- 
fugal force increabes up to o 04 g we get slight amounts of 
curvature and slight amounts of starch displacement The 
two phenomena cannot be accurately compared, but so much 
is dear . that the result of Knight's experiment is not 
destructive of the statolith theory, but, on the contrary, la 
roughly in harmony with it 

The result of an intermittent stimulus may seem to some 
a difficulty Jost * produced geotropic curvature by jplacing 
seedlings in the horizontal and vertical positions for alternate 
periods of 3^ minutes With alternate periods of 50* hori- 
zontal and a' 30* vertical he sometimes failed to get a 
geotropic curve, and exposures if less than 50' always f^led. 
It is commonly said that 15-35 minutes are needed for the 
starch to fall on to horizontal cell-walls, and it may seem, 
therefore, that in these experiments neither 3^ minutes nor, 
a jorUorit 50* could produce a change of position in the 
statoliths, and that therefore the experiment is destructive 
ro the theory. But this would be a wrong conclusion, for. 
according to my experience, the falling time of starch la 
often less than 15 minutes, and e\en if this were not so 
there would be no difficulty In understanding the above 
experiments, for, as Jost allows (for cil ), and as Nemec 
(02) has also pointed out, the statoplasts may stimulate the 
cell without the occurrence of an\ visible displaiement , for 
if the statoplasts do not fall over and spread out on the 
horizontal walls there must be a column or heap of starch- 
grams, the height of which equals the width of the cell, 
resting on the lateral wall of the cell instead of, as in the 
normal position, a shallower laver pressing on the basal 
wall Here we have plain conditions of differentiation 
between the vertical and horizontal positions 

The same considerations apply to the whole question of 
what IS known as the geotropic presentation time * — i e , the 
minimal period of horizontal! tv needed to induce a geotropic 
curvature It has been said that the presentation time 
corresponds with the time needed for the statoliths to fall 
on to the horizontal walls of the sensitive cells It seems 
to me that we hardly have knowledge enough to be certain 
of this coincidence, and since, as above pointed out, the 
statoliths may begin to stimulate before they are visibly 
displaced, the question is not one of much interest or de- 
serving of special inquiry 


Theoreitcal 


Elfving's* well-known experiment with grass haulms 
shows that (in this instance) the action of the kUnostat 
depends, not on the prevention of all graviperoeption, but 
on the equal distribution of stimulus * But other plants 
react differently — that is to say, they do not exhibit increased 
rectilinear growth on the klinostat This can best be- 
accounted for, as Noll ' suggests, by the supposition that the 
equally distributed stimulus tends to produce a simultaneduk 
increase and decrease of growth-rate on opposite sides of 
the rotating plant ■ We, therefore, get m an indirec^t way 
evidence in favour of what has not been directly proved— 
namely, that in geotropic curvature the diminution of growth 
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the concave lida la not the roralt of compmilon prcH 
duced bj IncroaMd growth on the convex tide, but rather 
an Ipdapendent reaction. It U neceuary, therefore, to 
lliqulre what theoretical concluilont may be falrlv made as 
CO the stLmulaticm correlated with ouch a mechaniun of 
curvature. Noll ^ uses the term ** Reizfeld," or "stimu- 
lation-area," to expreso the regions in which gravi perception 
occurs, llie dlstnbutJon of these areas Is expressed in 
diagtams which serve as shorthand methods of recording 
the geotrOpic reactions of various organs AH such ways 
of clarifying and expressing our ideas of the laws of per- 
ception are useful. I must confess that 1 da not find Noll's 
terminology easy to use, and I prefer to express the same 
Ideas in terms of the distribution of the pressure of stato- 
liths on the different parts of the ectoplasm of the gravi- 
lensltlve cells 

Imagine an apogcotropic shoot placed m the horizontal 
position as shown in longitudinal radial section in Fig a, 
where C and C' are the cortical tissues and the seat of 
motile power , E and E' the endodermjs, the supposed region 
of graviperceptlon , M, the central tissues, which do not 
concern us. 

The fact that the statoliths now rest on the horizontal 
(tangential) walls differentiates the horizontal from the 
vertical position of stable equilibrium But what nrcum- 
Btance is there that can be conceived to originate curvature 
in one direction more than another? It can only be that 
in the endodermis E on the physically upper side the stato- 
liths rest on the inner tangential wall, whereas in E' they 



stlmulaiion of the tangential walia will come into action 
and bring the root back to the vertical. To translate into 
the language of the statolith theory, It is not necessary to 
assume that the lower walls of the gravi perceptive cells are 
sensitive to the pressure of the statoliths — the sensitiveness 
of the tangential walls will sufAce, The experiment above 
mentioned does noc therefore seem to prove that an ortho- 
tropic organ in stable equilibrium is stimulated. But it is 
quite comeivable that a stimulus might be originated by the 
1055 of pressure on the lower wall, for this would be a well- 
marked change in the internal condition of the cell, and 
therefore mi^t become associated with a reflex Thus, 
when an organ is placed horizontal the stimulus from the 
pressure of statoliths on the lateral walls (now horizontal) 
may be combined with, or in some way influenced by, the 
loss of pressure on the terminal wall of the cell which was 
formerly horizontal But if the absenLe of pressure on a 
cell-wall acts in this way are we not bound to consider the 
pressure (when present) as a stimulus^ I think we are, and 
therefore, though 1 do not think that the particular experi- 
ment referred to supplies the necessary evidence, I hole! the 
lower wall of an orthotropic cell to bn sensitive to the 
stimulus of statoliths, though such stimulus cannot be of a 
directive nature 

Since an organ when atruratnly inverted^ and prevented 
from Lirrumnutating rpieives no impulse to turve, it is 
assumed that the normally upper cell-wall (which is now 
below) IS not stimulated According to the statolith theory 
it is inconceivable that the organ should curve, since uniform 
pressure on the horizontal terminal wall i annot determine 
the direction in which such curve shall begin. 

But though no directive stimulus seems to be a possible 
result of uniform pressure on the end-walls, it does not follow 
that such pressure has no effect It seems to me that such 
a striking change as pressure on a wall which in normal 
circumstances does not receive pressure may very well modify 
the result of the normal stimulation of the lateral walls of 


Fig a 

rest on the outer wall ihis view agrees with Noll's hypo- 
thesis of the arrangement of stimulation-areas. There is no 
difficulty in believing that the inner and outer tangential 
walls have different individualities Vuchting's worlc' on 
transplantation seems to indicate that this is the case And 
if this analogy with formative polarity is not allowable, we 
must still insist that the presumption is in favour of E and 
E' in Fig a being in different conditions, since we have 
certainly no right to assume that the outer and inner walls 
are identical in what we have called their mdivldualltv, 

It IB not here necessary to go into the question whether 
the radial walls of the endodermis are or are not sensitive, 
since the problem of geotropiBm in its broad outlines is not 
concerned with it ® 

The Position of Maximum Stimulafion 
This problem Involves the question whether an orthotropic 
organ in the vertical position u or is not freed from stimulus 
We will first take the question as to the existence of a 
stimulus In the normal (i.e ^ not the Inverted) position. One 
of j^effer's* arguments for the existence of a stimulus is 
aa follows. A root having been allowed to csirve from the 
horizontal to the vertical position is placed on a klinostat, 
and Bittr a time the curve disappears It is therefore 
assumed that there existed a geotropic stimulus keeping the 
root curved until the stimulus In question was reimered 
inoperative by the klinostat, when the rectipetallty of the 
root could have free play. But it Is not a necessafv eon- 
chirion that while the root la strictly vertical any atiimiluB 
t« acting If from some Internal cause the root leavfes the 
varti^, the ordinary geotropic curvature depending on the 


the cell 

Czapek ^ has shown that with both stems and roots the 
gravistimiilub is greater when tbe organ is removed from 
the normal vertical position by 135" than when it deviates 
from the normal by 4^° In the case of an apogootroplc 
shoot the position of the starch in the endoderm is given 
in Fig 3 rhe pressure of the starch on the lateral walls 
IS the same in the two cases In 1 , however, the starch 
rests partly on the basal wall (B), while in 11 it rests, to 
the same degree, on the apical wall (A). On the usual 
assumption that the basal and apical walls kre insensitive, 
there is nothing to differentiate 1 from 11. I cannot help 
suspecting that the pressure on the apical wall does in some 
way affect the sensitiveness of the tangential walls. If the 
pressure on the wall (A) was In itself the decisive element we 
should expect the stimulus to increase as the angle increased 
— from 155® to nearly 180“ — which is not the case From 
m> point of view we can dimly understand why 135® should 
be the position of maximum stimulation It would be the 
result of a compromise, being a position in which the cqm- 
bined pressure on both lateral and apical walls was as high 
possible” — a mean, m fai^t, between full pressure on the 
lateral walls (as In the horizontal position) and full pressure 
on the apical walls (as in the vertical position), 

If some such theory 15 not adopted we must imagine with 
Haberlandt that the difference between positions 1 and ii 
depends on the weight of the statoliths in 1 being on the 
basal half of the lateral wall, and on the apical half in ii 
It seems to me that the difference of sensitiveness in the 
two regions would have to be very great, considering that 
in the horizontal position, in which the graviitimulus is 
less than in pqsition Ik, the full pressure a considerable 
fraction of the total starch acts on the sifpposed extra- 
sensitive repon of the cell-wall 

But when all has been said there remains a difficulty with 
which 1 do not know hoVr to deal It Is clear that, accord- 
ing to eithqr theory, the critical position should be the hori- 
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by the morphological haae 

^ Cnpek (os, ik As doubt hu been espraMdos ^ Hie actual OkMi u m 
worth wnlle ipoailtf Ing that Min Pertlfep) bsitianlhmed hu remhi Kdrthe 


» KolKpi.P 19 % ^ j - » VflehriagCpSiP IS*)- 

’ teiV **“*“•“ HsberUn di (oa p ..4d7t , , , , . 

^ jyjir (p» ^ ifl). 1 am only eobrnraad with Ihifspoelal point, not with 


baninu of riipltee. 

s The Uet |hn at angles above 11s* iba etinolua renaipa graaier theta whan 
iba organ Is hdiUontal iflonu to point to the tsoocluiion tbac the sbera of the 


NO. 1819, VOU 70] 



472 


NATURE 


[September S, 


Kontal, and that as the organ is moved further and further 
from the normal (in suecessive experiments) the geotropic 
reaction ought to increase decidedly as the horizontal is 
passed , and this is not the case 

DiageoifoptHfn 

The diagram, Fig. a, will serve to represent a diageo- 
tropic organ In stable equilibrium. In spite of the fact 
that it IS at rest In the horizontal position, we must assume 
that the tangential (horizontal) walls of the cndoderniis are 
sensitive to the pressure of the statoplasts For when the 
organ Is placed obhouely it has the power of returning, by 
curvature, to the horizontal , and this requires that the plant 
^hall distinguish up from down If its apex is above the 
horizon it must curve downwards, i e , towards that side on 
which the statoplasts rest on the external walls of the endo- 
derm cells, and vice versa if the apex Is below the horizon 
But what signal tells the plant that it is not horizontal? 
This can only be effected by the statoplasts pressing on the 
basal or apical walls, as in Fig '] 

The difliculty is increased by the fact that when a diageo- 
tropic organ is ftxed vertically, the apex being up or down,^ 
no curvature follows This, according to the usual idea, 
would mean that the terminal walls are not sensitive But 
the walls must be sensitive in some way, or the plant would 
not react to the gravistimulus, as it undoubtedly does The 
only conclusion f can come to is that the position of the 
statoliths shown in Fig 3, in which they rest partly on the 
terminal wall and partly on the lateral (tangential) wall, 
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must be capable of giving the combined stimulus,* as above 
suggested 

Personally 1 do not attach great Importance to the details 
of how the statoliths act on the different walls of the cells, 
although as part of the history of the inquiry 1 feel bound 
to discuss It The broad fact that the statoliths rest on 
different parts of the cell-walls when the ^eotropic organ la 
placed at different angles with the vertical seems to me 
sufficient The precise manner in which various reactions 
are associated with the position of the statoliths may be 
confessed to be for the present beyond our knowledge or 
powers of imagination, and such confession need not weaken 
the position of our theory 

Fmally, 1 desire to say a word on a subject having but 
a remote connection with my theme There is at the present 
time a tendency to pay an increasing attention to what Is 
known as rectlpetolity or autotropism — viz , the inherent 
capacity of rectilinear growth In my Cardiff Address^ to 
Section D 1 showed that rectlpetalicy Is really part of the 
phenomena of cfrcumnutatlon. We must believe that 
rectipetality does not merely come into play in those com- 
paratively crude experiment^ Instances In which a geotropIc 
curvature is flattened out -by means of growth on the 
kllnostat We must believe that It also corrects curvatures 
which arise from the slight irregularity of normal every- 
day growth This will hnt>Iy tliat normal growth Is built 
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nf a series of internal corrections ; In other words, of 
nutation. The point I wish now 10 emphaaise It that tha* 
stinuiH, be they of geotmplc or any other nature, etolM bo. 
conceived as actldg not on a stationary but on a fqoving 
plant^ctlng, In fact, on the spontaneous correcting 
whether we call it rectipetality, autotropism, or dreum- 
hutation. It is Impossible to say how thia consideration 
might modify our speculations as to the manner of action 
the gravistimulus It is quite conceivable that it might' 
not alter our theoretic views at all, but without more know- 
ledge we cannot be certain My only point at present is 
that if we are led into contradictions or confusion by attempts' 
to analyse what goes on m the gravi sensitive region accord- 
ing to the statolith theory, such a result must not be held 
to be fatal to the theory until we know more of the problem 
In conclusion — and to clear our minds of the doubtful 
speculations in which 1 have entangled myself — 1 should like 
to reiterate my belief in the general, though not the 
universal, applicability of the statolith theory. I And it 
impossible to doubt that, in the case of the higher plants, 
sensitiveness to the pressure of heavy bodies will be found 
to be by far the most important, if not the exclusive, means 
by which gravity is perceived We have seen that the 
stimulus must depend on weight , and since neither the 
theory 0/ radial pressure nor Noll’s supposition of stimu- 
lation by small unknown bodies lends itself to experimental 
inquiry we are driven, as practical people, to test the views 
of Haberlandt and NKmec. 

I base my belief partly on whet 1 have already said, 
namely, that geotropism, being an adaptive reflex action, 
must during its development have been correlated, by that 
mysterious bond which unites stimulus to reaction, with 
some change, by which In the natural course of events it is 
uniformly preceded Now the most obvious change which 
precedes geotropism Is the disturbance of the falling starch- 
grains This fact, together with what we know of the dis- 
tribution of statoplasts, would almost force conviction on 
me But this is not the whole of the evidence We know 
from N^mec's researches that the protoplasm. In the cells 
assumed to be sense-organs, is sensitive to the pressure of 
the statoplasts , and we know from zoological evidence that 
heavy bodies resting on a sensitive surface can function as 
a sense-organ for gravitation Finally, the experimental 
evidence, though not absolutely convincing, has not revealed 
any absolute bar to our belief in the statolith theory, and 
has brought to light a number of facts harmonising with 
It in a remarkable manner. It seems to me that the theory 
of Nemec and Haberlandt may fairly hold the field until 
a better theory of graviperception and a better theory of 
the function of falling starch-grains are established 
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THE SIXTH INTERNATIONAL CONGRESS 
OF ZOOLOGY. 

'T'HE smoothness with which the complicated arrangements 
* for the reception and housing of so many guests were 
carried out, and the kindness and hospitality of the welcome 
extended Co them, formed a good augury (or the success of 
the flzth International Congress of Zoology, which opened 
at Berne on Monday, August ij. On the previous day the 
members, gathered from many parts of the world, were 
received by the reception committee at the railway station, 
and InvitM afterwards the Mayor of thd city to a 
" ayitiposlum " in the “ Kornhauskeller " The gaiety of 
the aeaembly, which did not break up until a late hour, 
formed an agreeAble prelude to the work of the congress, 
which was throughout interspersed with pleasant entertain- 
ments* 

At^ the general meeting the next morning Prof. Studer, the 
preaident, chose as the subjeot of his address the Swiss 
fauna, to the study of which he has devoted so much of 
hit llfoi Prof. Perrier, of Paris, as president of the 
pernjanent committee, thereupon expressed his feelings of 
gratitude to the Swiae Government and to the authorities 
of ehe contob of Berne for the hoSpUslity which had ^en 
extended-tb the mmbers of the borigress The following 
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gentlemen, Profs Studer, Minot, Grassi, and Perner, were 
afterwards elected presidents for the general meetings, and 
Profs Emery, Fujn, Spengel, Osborn, v GralT, Pelseneer, 
LOnnberg, Blanchard, Chun, v. Wijhe, Lang, and Drs 
Horvath, Stejnegcr, Stiles, and Miller as vice-presidents The 
meeting also agreed to divide into seven sections, viz. — 
General Zoology, president, Prof Salensky ; Vice-president, 
Mr Schlumberger . secretary, Dr. Gurwitsch Vertebrata 
(systematic), president, Dr Jentink, vice-president, Dr 
Scharff, secretary, Dr Andrd Vertebrata (anatomy, &c.), 
president. Prof. Montlcelli, vice-president. Dr Bashford 
Dean, secretary. Dr. Penard Invertebrata (excluding 
Arthropoda), president, Prof Ehlers , vice-president, Prof 
Koehler, secretary, Dr Fuhrmann Arthropoda, president, 
Prof Heymons ; vice-president. Dr. Janet , secretary, Dr 
Steck Applied Zoology, president. Prof. Hoek , vice-presi- 
dent, Prof Plate , secretary, Dr Duerst Zoogeography, 
president. Prof Hdrouard , vice-president, Prof, Blasius , 
secretary, Dr Roux. 

Two propositions had been received by the president, Prof 
Studer, one from the Prince of Monaco, to hold the next 
congress at Monaco, and another from the zoologists of the 
United States of America After due consideration of these 
proposals, it was decided by the permanent committee and 
by the delegates of the scientific societies to recommend that 
the latter invitation be accepted, which was unanimously 
adopted at the general meeting. It was therefore agreed 
that the next congress, in 1907, should be held at Boston, 
and tha^ Prof. Agassiz be asked to preside Prof Minot 
expressed the hope that It might be possible to place at the 
disposal of the European zoologists a large steamer, which 
would call for them at Hamburg, Cherbourg, and South- 
ampton 

Subsequently, Prof Blanchard gave an interesting 
address on the production of disease in man by animal 
parasites, and also pointed out in how many ways zoological 
discoveries had aid^ not only the elucidation and diagnosis 
of disease, but also Its cure, after which Prof Lang made 
some remarks on the life of the Swiss naturalist, Alexander 
Morizi, born in 1B06 at Chur, who, some years before the 
appearance of Darwin’s “Origin of Species," had pub- 
lished a paper in which he promulgated the theory of 
I evolution and supported the view that man had evolved 
from the higher animals 

At one of the later general meeting';, Profs Salensky, 
Osborn, Chun, Hoek, and Sarasin delivered addresses Prof 
I Salensky referred to the results of the most recent Investi- 
gations of the life-history and anatomy of the mammoth, 
and exhibited photographs of a specimen in 51(14 (already 
noticed in Nature), as well as preparations of the skin, 
muscles, hairs, Ac. It seems now to be a well established 
fact that the mammoth was a northern epecies feeding 
especially on conifers, but also on cyperaceous, gramin- 
aceous, and leguminous plants. The recently discovered 
stages in the evolution of the horse and contemporarv 
mammals in North America formed the subject of Prof 
Osborn's lecture, while Prof Chun dealt with the vertical 
distribution of the marine plankton 

Altogether more than four hundred zoologists, many of 
whom brought one or more members of Ihclr family, took 
part in the congress. The general meetings were held in 
the large ball o? the Swiss House of Parliament, and the 
sections met in the lecture rooms of the splendid university 
buildings, of which the country is justly proud 

1 — General Zoology 

It has been assumed that the South American Stegoniyia 
was the means of transferring a blood pOkaalte to man, 
which gave rise to yellow fever, Prof Goeldi, of Para, 
however, gave reasons for his belief that this disease Is 
not due to any blood parasite, but to an organic toxin whi^ 
he discovered in the saliva of Stegomyia. 

The zoological aspect of De Vries '■ mutation thaory wae 
discussed by Prof. Plate, who recognised that the theory 
signified an important advance of knowledwe In So far* as 
it showed that sudden changes could arise in the orgapiam 
which wfra iiighly tranamlsslble, but he^urged that a sharp 
morphologtal boundary could not be drawn betwefn 
variations and mutations. The former must be considered 
as changes wkb a sHght capacity of inheritance, the latter 
as such with a high* capacity^ 
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As the reflult of anatomical inveitigationi In butterfliei^ 
Mr. Petersen, of Reval, attempted to show that all speciea 
can be distinguished morphologically by thalr reproductive 
organs, and that it is through physiological Isolation that 
varieties form the starting point for new species 

Prof Maas reviewed the experiments ha had earned out 
in depriving young sponges of carbonate of lime before their 
metamorphosis 

Prof Vejdovski demonstrated the presence of a nucleus 
in Bacterium Gammart, already described {cf Centralhlaii 
j Bakietiologte, 1901 and 1904), while Prof Looss, of 
Cairo, indicated how the larva of Ancylostomum and 
Strongyloides migrate through the hair-follicles of the 
human hand into lymph- or blood-vessels, and from there 
reach the intestine by way of the heart, lungs, and air 
passages 

II — Vbrtebrata (^yrtsmatic) 

Several papers of particular interest were discussed in 
this section Among these may be mentioned that of Prof 
Scott, of Princeton, on the Miocene mammals of Patagonia. 
He referred to the fact that the fossil rodents all belong 
to the Histncomorpha, of which South America is still the 
headquarters The Edentata are represented by the three 
orders Gravigrada, Dasypoda, and Giyptodontia Several 
ordem of ungulates, he remarked, displayed striking 
similarities to northern orders, but these similarities must 
be looked upon ub convergent developments, and not due to 
a common descent 

Mr Bieler, of Lausanne, described the skull of an 
extremely small bear obtained m the Alps some years ago, 
which he Identified as belonging to Vrsus formicanus 
An artilicially produced hybrid between Tnton ensiaius 
and 7 marmoraiui was exhibited by Dr WolterstorfT, who 
remarked on its identity with Triton Blasii 

Mr Borodine, of St Petersburg, described the herrings 
of the Caspian, in which sea he was able to distinguish no 
less than five species, three of which were essentially marine 
forms 

Recent studies and disfcoverips m the evolution of the 
horse, with lantern demonstrations, formed the subjut of 
an interesting lecture by Prof Osborn, who mentioned that 
more than a hundred more or less complete skeletons of 
horfies and horse-like animals had been found fossil in North 
America He thought he had established the fact that 
horses were polyphyletic, there being four or Ave con- 
temporary senes in the Miocene, but that the direct origin 
of the genus Equus in North Amenta was not established 
with certainty 

Prof von Mdhely’s paper dealt with the skull and denti- 
tion of the species of hpalax, a small East Kuropran rodent 
As the result of his careful investigations he was able not 
only to demonstrate that the twelve spec les described 
hitherto could be reduced to three, but that the origin of 
the latter was clearly traceable from an extinct form by 
gradual mutations, due chieAv to selection 

Prof Tornler dwelt on tne subject of the origin and 
signiALance of the coloration of the skin in reptiles, and 
attempted to demonstrate that those parts which were folded 
during the animals' movements were less well nourished 
than the remaining parts, and were therefore lighter in 
colour 


III — Vbrtebrata (Anatomy and Embryology) 

Dr Kerbert referred to the fact that the giant salamander! 
of Japan in the aquarium at Amsterdam had producet 
young, and described the eggs of the species, while Dr 
Bashford Dean/' of New York, pointed out the pecullantlei 
in the developgient of Chtmaera ColUci 
The specimens of Ceratodua brought back from Australii 
by the Semon Expedition enabled Prof Burckhardt, of Basle 
to undertake some anatomical investigation of its centra 
nervous system, of which the author exhibited Illustration! 
and models, and he also showed some reconstructions p 
fossil vertebrates not hitherto Agured 

Prof von Wijhe, of Groningen, gave a demonstration 01 
the devebpment of the skull m elasmobranchs, while Prof 
Ifdnoberg, of Stockholm, exhibited a foatal Elephoi cyetetis 
apd made eome remarlu on the homologlee of the avlai 
bill 

Ory|ftlbIng, of Basle, oomihunicated the tosulti of hii 
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Investigations on the anatomy of Lianiargus, and Mr> Blpa 
spoke on the hatching of Anuran tadpoles and the funotloa 
of Kupfer's “ Stirnknospe " He also exhibited 1 *rQf 
Kerr's slides of the early development of the motor nerve 
trunks in Leptdostren paradoxa 

IV — In VERTEBRA! A (exHufivc of Arikfopoda) 

Prof M^er, of Kasan, described the primitive ambulacra! 
system in tchinoderms, and the diaphragm-aacs which serve 
to swell the head tentacles in terrebelloid annelids, and dis- 
cussed the theoretical bearings resulting from a comparison 
of these somewhat siniilar structures 

Prof Salensky gave an account of the prototroch, and also 
referred to the formation of ccelomesoblasc of the larva of 
Echiurus, while the morphology of the cardiaf organs of 
Appendirularia formed the subject of another of his papers 

A description of the mode of nutrition of the embryos of 
Purpura was then given by Prof Pelseneer It appears that 
the majority of the ova undergo an irregular segmentation 
and form a vitelline mass, on which a few embryos Ax them- 
selves and absorb it completely 

Profs Caullery and Mcsnil exhibited preparations of two 
luelomic annelid parasites Ihe Arst of these, Pelmato- 
sphaera polyctrn, forming numerous spheres, is allied to the 
Orthonertida, and lives in the general Vlr)d^ -ciivilv of the 
host The next, Sphaeraettnomyxon Stolei, is the Arst 
marine representative of the Actmonivxids, and inhabits 
marine Oligochxts 

Prof Fuhrmann, of Neuch&tel, described the three known 
species of Cestodcs in which the sexes arc in distinct in- 
dividuals, and which are characterised by very marked 
dimorphism 

It was urged by Prof Monticelli, of Naples, that the 

I emnocejihala, for which he proposes the name of Daityloda, 
should be looked upon as constituting a group distinct from 
the Platelmmthes 

The most cxiiting exhibition in this section, and, indeed, 
one of the most fascinating features of the congiess, was 

II kinematograph demonstration of the development of one 

of the Botryllids Ihese were kept in a Aat-sided glass 
jar to which a constant «!tream of fresh sea-water was 
supplied Taking a senes of photographs at certain regular 
intervals by means of an ingeniously constructed registering 
camera, Prof Pizon, of Nantes, sLiiccrded in producing 
before the audience a continuous and rapid picture of the 
gradual evolution of the lolonies of the Tunicate Prof 
Marev had shown us some years ago hoiy the quick move- 
ments of animals such as the horse dog could be 

reduced on the screen to slow motions, while Prof Pison 
now demonstrated how this ran he arromplished irt a con- 
\ersp manner 

V — ARIHROrOD\ 

Most of the papers in this section dealt with ants Dr. 
Forel brought forward some new biological observations, In 
the course of which he mentioned that there were now about 
4000 species known, and 900 varieties , while Prof Emery 
discussed the origin of ants' nests, Dr v Buttel-Reepen 
the insect colonics in general , Mr Pi^ron the problem of 
recognition among ants , and Prof Goeldl, of Para, the 
mushroom gardens construrted by Alta cephalotes 

A few other papers dealt with Lepldoptera, such ai that 
of the Countess v Linden on the InAuence of thO with- 
drawal of oxygen during the pupal stage on the shapo of 
butterAles, and that of Mr Pictet on variations produced 
in butterAiea by changing the food of their caterpillara and 
by humidity 

Two communications deserve a special reference, viz Prof 
Blanc's discovery of a Caprellid in the Lake of Geneva, and 
Prbf Heymons'a paper on the development of the Sollfuga 
Prof Blanc exhibit^ a female specimen of an undeieri&d 
Podallrlus, a marifie genus of crustacean, and mentiooed 
that other invertebrates allied to marine forms were known 
to inhabit the lake The development of the Solifuga 
agrees, according to Prof Heymons, ip all important reapects 
with that of the Arachnida, but it offers no clue to any closer 
relationship with inserts, as some authors seem to think 

V ^Applied ZootOov 

Dr. Jentink's dUcouree on the Ideal natural hlAPty 
museum Was delivered in, this secBoD The director Of the 
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Ltt^en' Musaum advocates (he complete leparation of the 
study Bivd exhibition series, and insists on the great import- 
aace of the absolute protection of Che specimens from fire^ 
duet, and light 

Prof, Plate described a new microscope suitable for ex- 
hibition in museums , Prof Forel a new method of collectuig 
SpOcJmens mhabiting Che deep water in lakes, while Prof 
Fujil, of Tokyo, referred to some micro-technical apparatus 
of his own invention. 

Finally, a demonstration was given on the Installations 
of the ** concilium bibliographicum,*' by Dr Field 

VI 1 — Zoogbocraphv. 

Mr Schmidt, of St Petersburg, explained the distribution 
of the fishes in the northern Pacific, and mentioned that the 
northern fauna of Japan should be considered as belonging 
Co the Arctic region, and that the fishes of southern Japan 
and the west coast of North America are very distinct from 
those of the northern parts 

Prof Simroth gave his views on the origin of the Alps, 
based chiefly on the distribution of the Mollusca Dr 
PellegrJn, of Pans, described Che fish-fauna found in Lake 
Tchad and the Chan River, which he declares Co be very 
similar to that of the Nile. 

Prof Forel gave his experiences on the occurrence of 
Lariu rtdihundus on the Lake of Geneva It appears that 
thousands of these gulls are present on the shores of the 
lake during winter, and that they migrate northward in 
March, to return again in October with their young A 
few remain all Che year round The principal lines of migra- 
tion of birds across Switzerland were Chen described by 
Prof Fado, of Geneva 

The congress ended with a couple of days of most pleasant 
social intercourse. The members were afforded an oppor- 
tunity of seeing the beauties of the Bernese Oberland during 
an excursion along the Lake of Thun, and an afternoon 
spent at Interlaken, where a final meeting was held in the 
' Kursaal " Saturday was devoted co a trip to Geneva, 
where, after a lunch and a visit co the museums, the vener- 
able Mr de Saussure entertained the guests at his country 
seat near Che city, and a Venetian /(ffs with fireworks 
brought the congress to a close 


ROTATION OF SATURN'S RINGS 

QN 1903 November 6, 5h asm , I observed a large 
diffused white spot a little north-east of the extremity 
of the western ansa. It was placed on the bright nm of 
the interior ring, just bordering Cassini's division, and 
appeared to extend faintly over the outer ring 
November 7 was clouay, but on November 6 there was 
a clear sky and pretty good definition, but no certain differ- 
ences of tint could be remarked in the individual rings 
On November 9, 5h loni., the planet was very faint, and 
the twt> ansc seemed equally bright At 5h. 30m , how- 
ever, the western ansa was decidedly Che more luminous, and 
the aspect appeared similar to that on November 6 

November to, 11, la, and 13 were cloudy, November 14 
was stormy with fine intervals, but definition was very un- 
steady, and no white spot could be discerned on Che rings 
On November 15 there was a clear, frdisty sky At 
5h jorn.. under good definition, the ring seemed notably 
brighter on western than on eastern ansa 
On November 16 definition waa very bad, and no details 
could be satisfactorily made out November ry waa cloudy 
On November 18, 5h to 5h 40m , there waa a good deal 
of fog, and the planet’s Image appeared very faint The 
gestern ansa seemed decidedly brighter than the other, but 
tht luminosity appeared diffused and not caused by a definite 
spot. 

No satisfactory obssrvations ware aecured after the latter 
date. The weather was extremely unsettled, and dcQn|tion 
gencrollf very bad, so that though the planet wab ex- 
Bimodd, whenever visible, until December 11, no further 
id^uglltles in the luminosity of the rings were noted 
IIao bright area seen on November 6 and several other 
dvymdgs appeared recurrent in same position at intervals 
of* 3 days, whence t infer chat the rotation period of the 
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ring is about i4h. a4m. This determination Is, however, 
extremely rough, and only useful as affording evidence of 
the approximate value 

After 1 had arrived at this result, I consulted various 
authors to find what previous estimates had bean made as 
to the rotation of the rings 

Laplace theoretically computed that the ring ought to 
rotate in loh. 33m 36B (Chambers’s " Desenptive 

Astronomy," third edition, p 143) In Laplace's " System 
du Monde," however, it la stated that Saturn rotates in 
0428 day and the ring in 0437 day, the equivalents being 
B loh 16m 17 as and loh 29m 16 8s 

Sir W Herschel, from a spot or luminous point seen on 
the interior ring in July, 1789, ascertained that the ring 
revolved round the ball m loh 32111 154s (Phil, Trans, 
1790, vol Ixxx p 479) 

Secchi obtained many measures of Saturn's system in 
1854-6, and apparently detected an ellipticity in the rings, 
for the discordances were considerable, and harmonised at 
intervals of 3 and 9 days He concluded that a period 
corresponding to that which a satellite would have if 
situated on the outer ring, viz 

i4h, 23m i8s , 

would satisfy them (Monthly Notices, vol xvi p. 5a) 
The correspondence between Secchi 's period and my own 
roughly ascertained value, being quite independent, is 
rather singular 

Now that Saturn is very favourably visible, it is to be 
hemed that observers will frequently examine the rings for 
differences in tint or tone which may afford material (or the 
rotation period to be re-determined 

W F Denning 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

liiB title of professor has been conferred on Dr. Karl 
Sihreber, of Greifswald, for physics, and on Dr Robert 
Pbchorr, of Berlin, for chemistr> 

Mh Alls per Laudbr, senior demonstrator in chemistry 
in the University College of North Wales, Bangor, has been 
appointed lecturer in agricultural chemistry in the Edin- 
burgh and East of Scotland College of Agriculture. 

In connection with the technical college which will shortly 
be proceeded with at Stoke-on-lrent, it is proposed to have 
a school of pottery, which shall not only train pupils, but 
also act as a central advisory and analytical department for 
manufacturers There will also be a mining department 
Ihe estimated cost of the building, some 25,000! , has been 
practically assured, the North Staffordshire Institute of 
Mining and Mechanical Engineers contributing 4000I , the 
btdffordshire County Council 4000! , the training authority 
booof , while close on 10,000/ has been promised as voluntary 
contributions 

Dr Anton Lamps and Dr Hans Banndorf, of Vienna, 
and Dr F Streintz, of Graz, have been appointed extra- 
ordinary professors of physics Herr Reinhold Lutz has 
been apMinted professor of mechanical engineering at the 
Aachen Technical College, Dr. George Schleainger professor 
of the theory of mechanical Implements in the Berlin 
Technical College Dr Karl Rohn, now professor of 
geometrical drawing in Dresden, has been appointed pro- 
fessor of mathematics in the University of Leipzig as from 
April 1, 1905 Dr Ludwig Prandtl, now professor at 
Hanover, has been appointed to the chair of technical physics 
and agnculfural mechanics at the University of Gottingen. 

The calendar for the session 1904-5 of the Merchant 
Venturers’ Technical College, Bristol, indicates several 
improvements which have been made recently at this institu- 
tion Among these may be mentioned the new experimental 
steam engine, with Its boiler and measuring appllapcas, 
and the experimental light and powef station now In use 
by the students. The courses for engineering students have 
been re-arranged, and provision has been made for a fourth 
year’s course in civil, mechanical, and electrical englhev- 
ing The staff of the engineenng departments hae been 
strengthened by the appointment of an additional lecturer 
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, Sib HfEHBV Cbaik, K*C.B , in his report for the year 1904 
on secondary education In Scotland , says tf|at the examiners 
are of opinion that the teaching of theory is stlU the weak 
point Jn the Instruction in science ^iven In the schools, 
though there has baen some improvement since last session. 
This weakness Is specially conspicuous In the subjects of 
magnetism, electricity, and hydrostatics It would appear 
that most teachers rely too excliisively on the experiments 
done by the pupils in the laboratory, and do not supplement 
them sufficiently by full discussion and cross questioning, 
and by demonstration experiments It is to be feared that 
the subjects mentioned are too often attempted by boys who 
are not sufficiently equipped with a previous knowl^ge of 
mathematics and dynamics, who would hav^ been much 
more profitably employed m going through a course in heat 
or chemistry It is satisfactory to find evidence of a 
tendency to simplify the courses followed ih the schools 
The Higher Education Subcommittee of the Lancashire 
Education Committee has issued a senes of circulars detail- 
ing the provision made m the county for instruction in 
various branches of agriculture In the first of the 
pamphlets full particulars are given of a selieme of agri- 
cultural education to be carried out at the County Council 
Farm, Hutton, the Hams Institute, Preston, and in various 
parts of the county during the session of 1904-5 The 
course In agriculture at the Hams Institute, Preston, 
extends over four years, and is< intended Co prepare youths 
for the practical work of a farmer’s life by instructing them 
Ih the principles which underlie farming operations, and 
demonstrating — in the lecture room and on the farm — 
modern and scientific methods of agriculture The instruc- 
tion is free to approved students, and, In addition, the County 
Council allows a sum not exceeding ten shillings per week, 
either for board, lodging, or for travelling expenses, to each 
student in full attendance, not being a holder of an agri- 
cultural scholarship, who fulfils certain conditions laid 
down The Higher Education Subcommittee has also made 
arrangements to consider applications from local committees, 
agricultural societies, and farmers' associations, for courses 
of lectures by members of the agricultural stalT at the Harris 
Institute, Preston. 


SOCIETIES ilATD ACXDEMIES 

Paris 

Acadomy of Sciences, August 29 Mascart in the chair 
— On the fall of Perseids in 1904 Henry Porrotin The 
most favourable evenings for observations were August 9 
to 14 Owing to the exceptional purity of the atmosphere 
at the summit of Mont Mourner (2740 metres) a large numbei 
of meteors were noted As regards their points of appear- 
ance, disappearance, velocity, and brightness, the results 
clearly indicate the advantages possessed by stations at high 
altitudes for methodical observations of meteors — On the 
approximate solution of certain congruences Fr^ddric 
RImx. — O n the forniuls of tonometry and cryoscopy E 
ArIRa. In a preceding communication it has been shown 
that the expression for the potential of each of the two 
substances in a dilute solution can be deduced from the 
law of van *t Hoff In the present paper these results are 
extended to include the formula connecting the alteration 
of vapour pressure and of freezing point, deduced experi- 
mentally by RaOult — On a case of globular lightning at 
Autun on July 16 M lloeha. — On the theory of macles 
G, Frlwdsl. — ^The passage from the root to the stem in 
Primula Auricula t H llAonia. — Researches on the assimiL 
ation of some ternary substances by the higher plants 
P Mu 4 and A P«rrl«ri From the experiments described. 
It IS shown that green plants, like fungi and micro- 
organisms, are capable of assimilating sugars, the only 
distinction between the tWo cases being that the former can 
create these substances at the expense of atmospheric carbon 
dioxide, whilst in the latter, the nitrous and nitric ferments 
are the only ones known to be able to take carbon from 
dRcbonic aad — On the preservation of Hour by cold M 
tallMd. 

New South Wales 

Ifinnean Bocintyi July 27 — Dr T Stone Diksohi presi- 

r t In the chair on Australian Coccids ex Coll 

W Fnoggatt, lylth d^scnpnoni of new species. No I ‘ 
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E Ernest OroMi. A species of Chlbnaspls found upoA' Ibo 
undersurface of the leaves of Eucalyptus Sm;. 

and the nut-grass Coccid, a species of AntonIhA, a^e dOscrUlpa 
as new The latter may be classed with the few beaofteiBl 
species of Coccids, as it is credited with -destroying > tftie 
host-plant {Cyfefus rofundui, Linn ), a moat obJectIdOAVfd 
weed, over a. large area of the Hunter River flats, N.S W, 
— Three new generic names for ACollusca Captain F VV, 
Hutton, F R S The author finds, through, the publication 
of the Index Zoologicus,^' that the following generic 
names, published by him for land Mollusca, have bedn fore- 
stalled — Pyrrha, by Cabanis in Aves, 1B49 , Carthsea, by 
Walker in Lepidoptera, ifi^S , and Rhenea, by SaalmUller 
in Lepidoptera, 1884 He therefore proposes Ae following 
names to replace them — Thermia for Pyrrha, Serpho for 
Carthma, and Delos for Rhenea — On a new spMies of 
Heteronympha, npd a new variety of Ttsiphone abeona, 
Don G A WotorhouM.— On four new species of 
Eucalyptus J H Maldon. 

Gottingen 

Royal Society of Scieneee — The ^acArfcAten (phyn^co- 
mathematical section), part 111 for 1904, contains the follow- 
ing memoirs communicated to the Society — 

May 14 — Ph FurtwAngl^P On the construction of the 
Klassenkdrper for any algebraic Zahlkorper Lothar 
HofVtor On the definition of the definite integral In (wo 
dimensions, independently of previous integration. 
G PrHBHd On the notion of lines of curvature 
June II — ^J fltarli Experiments on the genesis of the 
band- and the line-spectrum 

June 25 — David Hllburt Principles of a general theory 
of linear integral equations 
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THURSDAY, SEPTEMBER ij. 1904 

WEIP AUD OLD Y/EW '5 ON GLACIATION 
Die Gletscher By Dr Hans Hess, konif^l g^ymnnsial- 
Professor in Ansbnch Pp xii + 426 (Brunswick 
F, Vieweg und Sohn, 1904 ) Price 15 marks 

T he author of this closely written treatise reminds 
us that It IS nineteen _\oars since Heim issued 
his classical “ Handbuch der Gleischcrkundc,’* and 
that the numerous additions to our knowledge since 
1885 may well be brought tojifether in n convenient 
form Dr Hess h.is an intimate personal knowledg-e 
of European fi^laLiers, on whuh ht has made patient 
and numerical observations, and in the difficult malter 
of the theory of ^flacier-motion he has had the looper- 
ation of Prof Fmstei walder, of Munich The work 
of Finsterw alder, indeed, is m many \\ lys an in- 
spiration throughout the book, but th(‘ rtferences to 
Chamberlin, Bruckner, Drx^yalski, Pentk, Reid, and 
many others show whit an immeiisr amount of 
material has been added to our knovs ledj,;^e m very recent 
years 

In sunimarism|»’ the coni lusions of these authors, the 
work of Dr Hess becomes somewhat enry elopiedic, 
'ind It will be felt, ai cording to the idiosy ncr.isies of 
the render, that certain subjects arc unduly dwelt on, 
while others are summarily compressed Those who 
live in countries that w'ere at one time buried under 
confluent sheets of ice will wish to sec an extended 
history of Polar and Alaskan jflaciers, and a further 
discussion of the widely spread moraine-miiteriril which 
appeared on their meltin|»' nnd rf treat The mention 
(p 388) of Karnes and Eskers as “ durch die Schmel?- 
wasser peformLt Hugel m den SchoiLcrbanken ** will 
hardly satisfy dwellers in Britain or Scandinavia, not 
to say the Prussian jilain , nor does it represent the 
views recently accepted by Prof Jas (leikie, from 
whose work it is professedly a translation We ou(;ht, 
however, lu be willinj; to refer to memoirs on special 
districts when pursuing' inquiries such as these, and 
we may well be grateful to Dr. Hess for the new* details 
brought to our notice from the regions in which he 
himself has studied 

The book opens with a review of previous observ- 
ation, m which priority is accorded to John Playfair 
for realising the meaning of erratic blocks so far back 
as 1802. The physical characters of ice are then dis- 
cussed, and full stress is laid on the recognition of 
ice as a viscous body, yielding to pressures and adapt- 
ing Itself to its surroundings Glacier-icc (p 20) 
suffers some reduction m plasticity owing to the 
admixture of sand and dust. The discovery by 
McConnel and Kidd, and by Emden, of the plasticity 
of the individual ice-crystal led Emden (p 316) to re- 
mark that a glacier consisting of a single crystal at 
the teiTiperature of its melting point would move 
precisely as a granular glacier Regelating, as an 
explanation of glacier-motion, though still holding its 
own in physical text-books, has been set by geologists 
in^ the second place in recent years In the regener- 
ation of fractured glaciers, however, as Hess points 
out, this phenomenon plays a most important part 
NO. 1820, VOL. 70] , f 


We could wish that the tenth section, on the theory 
of glacier- movement, had follow'ed clo'»eIv on the first, 
and had thus offered an explanation of much that is 
obscure in the earlier chapters of the book The 
development of Kinsterwarder’s “ Stromlinicn " is 
greatly needed during the discussion of moraineb, and 
readers of so special a treatise arc naturally familiar 
enough wilh general physical geography and the form 
of glaciers to understand the exposition of Finstcr- 
walder's views nt an early stage This exposition, 
from p onward, shows howr ever\ point in the 

surface of the firn-batiin is connected by a *' Strom- 
linio With a corresponding point on the surface of 
the glacier lower down Thr ice-particle enters the 
lirn at one end of the line, by deposition from the .atmo- 
sphere, nnd disappears from the glacier, b\ molting or 
cv iporation, at the other end of thi lint In between, 
It has had a course w'llhiii the ice-mass, longer or 
shorter, according to the form of the ruck-floor nnd of 
th«‘ bounding walls The low*er boundary of the firn 
marks the line of division between the area where the 
flow -lines enter the glacier nnd that in whuh they 
emerge upon its surface While .1 " Slromlinie ” never 
lies entirely on the glaiier-surface, a " Bewegungs- 
linio IS (pp 138 and J27) the course of a stone 
dropped upon .*nd remaining on the surface Shortly, 
“ Stromlinion emerge at all points along “ Bewe- 
gungslinu n, *’ but do not coincide with them 

Dr Hess reg.irds the stratific^d structure of glacier- 
ice as esseniiallv arising, by natural conditions and 
irregularities of deposition, in the area of the firn, the 
appearance becomes intensified by streaming out and 
extension lower down (p 173), but has nothing to do 
with mternnl pressures Experimental evidf^nce of 
this conclusion is provided An in ten's ting case of 
unconformit) in the bedding of ice-la)(rs is quoted 
and illustrated from hinsterw alder on p 177 
The title of the seventh section, “ Eis und Fels " 
reminds us that massive ue is as much one of the 
rocks of the earth’s trust as dcscrt-sand or a retf of 
coral Marine limestones are, for instance, formed of 
material withdrawn from invisible solution in the sea, 
on one side they may receive almost mohcular addi- 
tions, on the other side they may disappear ngain by 
solution An lec-mass is similarly added to or removed 
at different points, but it is none the less a rock lU 
plastic behaviour, however, among other rocks has Led 
us to think of it as a thing apart, ju$t as we sometimes 
forget that mercury has a crystallographic foxm The 
chapter in question will attract attention on account 
of Its treatment of moraines, and the belief of the 
author in the rapidity of the eruption tliat takes place 
upon the glacier-floor From personal observations, 
which are now being earned further, he estimates this 
erosion, in specially active cases, as indicating a re-> 
duction of the floor-level by 3 cm per annum Allow- 
ing for the additional influence of water-erosion, which 
he considers to be far less than that of the moraine- 
laden ice, he uses the figure of 3 cm , somewhat 
adventurously, m calculating (p^ 376) the age of some 
of the larger valleys of the Alps. 

A fine picture (p 35) given to shpw how the fissile 
structure of rocks affects their mode ot weathering by 
the ice 'I^e author holds that large blocks are re- 

X 
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moved from the ualls nnd floor of ^yiaciers wherever 
the planes of divmion lie at favourable angles In this 
way, medial moraines have a very real existence below 
the surface of the glacier as i^ell .is upon it, since a 
rocky island yields ice-scratched material uver its 
surfaces of contact with the ice that sweeps round it 
on either side " Such medial moraines (p 194) 
possess only ground-moraine material", the word 
“only,” however, seems negatived by the following 
sentence — “ their constitiienl di^bris is not liniiUd to 
the surface, but reaches right down to the base In 
consequence, the debris seen at the surface is not 
ionstant fn quantity as in the pure medial moraines, 
but increases in proportion as the end of thf glacier 
IS neared, in accordance with the progress of ablation ” 

Internal moraines may snnilarlj .irise from projec- 
tions in the firn-area, the fragments are nrned lor- 
ward as a wall within the ice \ little diagram on 
p 20J makes Finstcrwalder’s stherno of moraine- 
structure clear, though it perhaps exaggerates the 
filmy character of the ordinary ground-moraine 

It has seemed to many geologists that the mcreising 
stress laid on the plasticity of ice, and the ease with 
which It adapts itself to obstacles, make it all the more 
nccessaiy to look to frost and storm, .ind to the erosive 
action of sub-glacial streams, ns the agents by which 
glaciated hollows are cut out The p issages (p 
et seq ) on cirques — no such (jallic word is re.illy 
admitted to this treatise — and the lorms of \lpine 
valleys will show how much room there is for dilTer- 
ences of opinion on this point We fancy that the 
views put forward by Di Hess as to the simple “ pene- 
plain ” character of the pre-frlacial Alpine slopes will 
receive’ considerable cnlirism fioin those who have 
described the successive movements .ilong the 
mountain-axis in Miocene and Pliocene times Ihe 
grouping of the pre-Glaci il nve^r deposits of Fiance 
and Switzerland, as they arc traced back into the hills, 
should give us some idea of the depth of the valleys 
before the ice spread dow-n into them The woilc of 
rivers at the present day in rapidly destroying the 
Glacial troughs, and in carving out ravines on ico- 
wwn walls, leads many of us to regard glaciers mainly 
as moulders and pieservers of the basins which they 
temporarily fill Dr Hess, how^ever, extends his sup- 
port of the excavation- theory to the Scandinavian 
fjords (p 3S8), and it is well to realise that these views, 
once widely prevalent, have not lost their hold upon 
men who can measure and observe 

Modern English writers may find their contentions 
somewhat slightly dealt with, and their names 
occasionally mis-spcIt Through a certain Teutonicism, 
moreover, the glacial terms familiar to three-quarters 
of the globe are omitted from the text and from the 
index Scarcely any German work mentions roches 
moutonn^es, made classical by De Saussure; but it 
is hard to see nteves peni-tentes admitted as a new- 
comer 

In conclusion. Dr Hess has produced a book that 
must find a place In every scientific library, both as 
the work of an original observer and as a record of 
th^ active progress of geologf^l research 

> Grenville A. Cole. 
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MATHEMATICS FOR SCHOOLS. 
Pracitcal Geometry for Begmners By V, Le Neve 
Foster and F W Dobbs Pp ix + 96 (London t' 

Macmillan and Co , Ltd , 1904 ) Price sj. 6d 
Elementary Algebra Part 1 By W M Baker, 
MA, and A, A Bourne, MA Pp vlii + 275 + lii 
(London George Bell and Sons, J904.) Price 35. 

A New 1 ngonometry for Schools, Part i By W. G 
Borchardt, M A , B Sc , and the Rev A D Perrott, 
M A Pp V11 + 237 + XXXV. (London George Bell 
and Sons, 1904 ) Price 2s 6 d 
Ihe Elements of Plane Trigonometry. By R 

Lachlan, Sc D , and W C Fletcher, M A Pp 
V+164 (London Edward Arnold) Price 2&, 
Prelnmnary Prachtal Mathematics By S G 
Starling, B Sc , A R C Sc , and F C Clarke. B Sc , 
\ R C Sc Pp viin- 168 (London Fdw'^ard 

Arnold ) Price u 6d 

( onstructive Geometry By John G Kerr, LL D 
Pp 122 (London Dlackie and Son, Ltd , 1904 ) 
Puce IS 6 d 

New Sihool AttthmeltL Part 1 By Chiirles Pendle- 
bury, M \ , F U \ S , as^islrd by F E Robinson, 
MA Pp \v + 2 o 6 + v\i (T.ondon George Bell 
and Suns, 1904 ) Price 2s 6 d 

T he Pr.ulu.ll Geometry by Messrs Lc Ncvi Foster 
find Dobbs consists of a collection of more than 
seven hundred tx.inijiles, grouped in sets, e.ich set 
illusti .iting some fcndainental geometrical principle, 
the whole covering the subject-matter of Euclid, 
Hook 1 Thrre is little or no descriptive matter, but 
the i \.imples thi inselvcs are carefully selected and 
ai ranged, so as to lead the pupil by easy steps from 
experimental quantitative work. 111 vvhich geometrical 
truths are discovered, to gencialisations based on the 
knowledge thus obtained In part i the examples 
arc entirely practical In part 11 the work is partly 
deductive, and this section is intended to supplement 
the study of pure geometry, and especially to be used 
in conjunction with Mr Alkock’s “ Theoretical 
Geometry for Beginners ” These two parts are 
followed by a large number of miscellaneous examples 
and by twu*nty-six illustrations of geometrical patterns, 
in which the student finds «!cope for the application 
of the knowledge he has obtained The book will be 
found very useful in supplementing any elementary 
text-book which is confined to the abstract reasoning 
of pure geometry 

A feature of the Algebra by Messrs Baker and 
Bourne is the profuse supply of easy and well gradu- 
ated examples provided at short intervals, enabling 
even the very backward student who works through 
them to acquire by almost insensible stages facility 
in the manipulation of algebraical symbols, and a 
sound knowledge of algebraical processes Revision 
papers are given from time to time, by which he can 
test his progress Considerable use is made of squared 
paper in the graphing of algebraical functions, the 
solution of equations, and in other ways, thus greatly 
adding to the interest of the work, and giving a better 
insight into the nature of the subject. This book is 
the first instalment of a larger work, to be completed 
in a second volume It carries the subject up td the 
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Aolution and theory of quadratic Equations The style 
IS attractive, and well suited to beginners The 
answers themselves occupy more than fifty pages, and 
die volume can, if desired^ be obtained without these 
at a reduction in cost 

The movement of reform in the teaching of 
elementary mathematics has affected trigonometry, 
and an outcome is seen in the new text-book by Messrs 
IJorchardt and Ferrott, in which the authors have 
aimed at presenting the subject in a manner suited to 
fhc new conditions Four-figure mathematical tables 
are provided for general use Graphs are introduced 
from time to time The first endeavour of the authors 
IS to give the student a good working knowledge of 
the elements of trigonometry, with facility in practical 
computation The opening chapters are thus confined 
to acute angles Easy problems are solved on heights 
and distances, but more attention might well have been 
given to the solution of right-angled triangles under 
all sorts of conditions, as this is fundamental In 
establishing the gennrril formula for angles of any 
magnitude, the authors have not peiieived that a satis- 
factory account nn only be given by introducing the 
conception of a vtntor, with the projections of rotation 
vectors and vector polygons Consi quenllv , ihc heart 
of the matter is missed, and the foundation for future 
development is not completely l.iid The usual formulae 
for triangles, and for compound, multiple, and sub- 
iiiultiplc angles arc established, the work consisting 
largely of a mass of trigonometrical transformations 
It IS not evident why practical applications should be 
confined to problems in surveying There arc other 
rich sources to draw from Thus, an investigation of 
simple harmonic motion could be made to throw a flood 
of light on the significance of trigonometrical formulee, 
awakening a living interest in dead symbols This i:, 
the first half of the complete text-book The part 
which IS to follow' will contafn chapters on De Moivre’s 
theorem, the* exponential Ihcorrm, trigonometrical 
senes, &c The book is a fair attempt to teach 
elementary trigonometry in a more rational manner, 
but falls far short of ihe ideal text-book on the subjec r 

The remarks just made apply generally to the volume 
by Messrs, Lachlan and Fletcher, except that the whole 
of the subject-matter, including De Moivrc’s theorem, 
dre , 15 compressed into one small volume, and in order 
to be suitable for beginners would require considerably 
to be amplified and supplemented by the teacher 

The “ Preliminary Practical Mathematics ” by 
Messrs Starling and Clarke is the result of experience 
gained with technical students, who find, when enter- 
ing the laboratory or workshop, that their inatlic- 
matical knowledge is not suited to the requirements, 
and who have not time to enter on an extended mallic- 
mahcal course to supply the deficiency If the subject 
were properly taught to boys at school, a book like 
the present would not be required 

The ground covered in Mr Kerr’s Constructive 
Geometry " is substantially that of the first three books 
of Euclid’s Elements, but the treatment of the subject 
IS in accordance with modern ideas, egd is very suit- 
able indeed for beginners Starting with a few con- 
crete objects and using simple drawing appliances 
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for quantitative experimental work, the pupil '* is 
helped to build up ideas about lines, points, triangles, 
circles, A:c , in precisely the same way as that followed 
in dealing with the elements of physics and chemistry ” 
Deductive reasoning is increasingly employed ns the 
pupil advanies, «ind we think the author is justified 
in hoping that “ there will be as net result an extensive 
fund of available knowledge on which more advanced 
work can rest securely, and also such habits of inquiry 
and thought as will give a sitiniulus to further study ” 
The “ New Sihool Arithmetic ” by Messrs Pendlt- 
bury and Robinson is b.ised on the sixteenth edition 
of the Arithmetic by the fonnir, the firsit edition of 
which was published eighteen y^ars ago During this 
lime commercial conditions have changed, scientific 
riquirements have advanced, and a reform in the teach- 
ing of tiementary mathematics has been inaugurated 
The authors have aimed at producing a text-book 
whith shall be fully abreast of the tunes Thus metric 
wtighu and measures are given and used along w'lth 
British, .and these, being introduced at an early stage, 
aflord excelltnl concrete examples in illustration of 
vulgar .ind dcLimal fractions Iht new style of multi- 
plication IS used oxcliisivcly, and thus at the proper 
tunc approximate methods bteorne natural and easy 
Squared pnpei and other gr.aphical illustrations arc 
used with good effciL, and algebraical symbols are 
introduied on appropriate occasions The present 
volume deals with money, weights and measures, 
and examples thereon, with vulgar and decimal frac- 
tions, and With the dii iinalisation of monej The 
examples are very numerous and well graduated The 
style IS simple and clear, and altogether this excellent 
text-book deservts a wide circulation 


OUR BOOKSHELF. 

Die Vor^eschtchte des Mcnschen By G Schwalbe 

Pp 52+1 plate (Brunswick View eg und Sohn. 

1904 ) 

The author of this work is already well known by Ins 
w'ntings on Pithecanthropus erecius, the Neanderthal 
skull, and that of Egi^heim. The basis of the 
pamphlet now before us is a lecture delivered by the 
author at the meeting of the Society of German 
Naturalists and Physicians, held at Cassel in 190J, but 
two valuable appendices have been added to the 
original lecture The line of argument runs in the 
main on pula^untological and nnatomic.il evidence, 
though the existence of min in prc-Glacial times is 
regarded an established fact The writer claims 
for the Neanderthal man a Aperiflc distinction from the 
'* homo sapiens of Linnsus, and w'Ould term him 
" homo primigenius " He traces the relations of this 
early representative of the human race not only with 
the Pithecanthropus etectus^ but with the Drvopithecus 
and some of die more anthropoid forms of living apes, 
and m the illustrative plate gives diagrams of the 
forms of the different skulli The agreement of the 
human remains from Spy, m Belgium, with those 
from the Neanderthal is accepted, and those from the 
Krapina cave, in Croatia, though varying m the 
brachycephalic direction, are regarded as belonging to 
the " homo primigenius ” Mr Schwilbe seems even 
inclined to accept evidence of the existence of man in 
Tertiary times. Whether his conclusions can in all 
cases be adopted without hesitation or not, his argu- 
ments are worthy of careful consideration, and the 
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appendices, which include an extensive catalogue of 
the literature on the subject of primaeval man, will be 
found to contain a large amount of useful information 

J E 

Metallurgia dell* Oto, By Ing Emilio Cortese Pp 
XV + 262, 35 incisioni. (Milano Ulnco Hoepli, 
i90it ) Price 3 lire 

Metalh Preziosi By Ing A. Zinonc Pp xi + 3is 
(Milano Ulnco Hoepli, 1904 ) Price 3 lire 
Nothing exactly resembling the Hoepli manuals is 
published in the English language, though in French 
the " Encyclop6die scientifique des Aide-Memoire ” 
constitutes a close parallel The Hoepli senes now 
amounts to 8ao little volumes dealing with science, 
literature, and the fine arts Tlic method of publish- 
ing is useful, and contrasts favourably with the in- 
convenient system adopted 111 the old- fashioned encyclo- 
psdias With large volumes containing heterogeneous 
congeries of subjects The latest additions to the 
senes arc neatly bound, well printed with good sized 
type, and can be carried in the pocket 'Hie book on 
the metallurgy of jCfold contains brief accounts of the 
washing and sluicing of auriferous gravels, and of 
the crushing and amalgamation of fold ores There 
are also chapters on the Plattner and Mcars processes 
of chlorination, on cyaniding, and on the refining and 
parting of gold bullion The descriptions are fairly 
clear and accurate, but some of them deal with anti- 
quated processes. The Newbery-Vautin process, the 
Crauford mill, and Crreen wood's electrolytic process 
are all described, but on the other hand no mention is 
made of the use of the Icnd-zinc couple in the precipi- 
tation of gold from cyanide solutions, or of Taverner’s 
leadTsmelling process In the other book, the metals 
dealt with are silver, gold, and platinum The proper- 
ties of th^se metals and their alloys, and the methods of 
dCssaylng and treating their ores arc briefly described, 
and the remaining eighty-five pages of the book are 
devoted to the uses of gold and silver m the arts Both 
voludies are supplied with a complete table of contents, 
but suffer froni the absence of indexes 

The Telephone Service tts Past, tts Present, and its 
Future By H L Webb Pp 118 (London 
Whittaker and Co , 1904 ) Price is net 
An interesting description of the general working of 
the modern city telephone system is given in the pages 
of this book No attempt is made to describe the 
power plant of the modern telephone exchange, or the 
details of other parts of the machinery by which an 
efficient telephone service is maintained, but the 
general principles of this means of (ommunu.ition are 
clearly explained, and suggested developments of tele- 
^phone policy in Great Britain are discussed Every 
^subscriber who reads the book will be given an 
intelligent and tolerant view of the telephone service 


LETTERS TO 1 HE EDITOR. 

[The Editor does not hold htmself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature 
No notice 11 taken of anonymous communications ] 

Magnetic DiBlurbincci and Navigation 

('an the compasses of modern ships be Influenced by 
magnetic disturbances to such a degree as 10 Imperil navi- 
gation? The disaster which on the morning of June 2H 
befell the Danish s s Norge, and by which about 600 lives 
were lost, ought, in the opinion of the present writer, to 
bring this question to the front The course of the ship 
shoqld take her about 25 miles south of Rockall The last 
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observations, by which position, deviation, and th« absence 
of current were ascertained, were made only twelve hours 
before the ship struck, and showed nothing extraordinary. 
It <iepms impossible to explain the discrepancy between tbe 
real position and that of the reckoning on the morning of 
June 28 without assuming a sudden and considerable alter- 
ation of the deviation on the compass 

I his View IB supported by communications, called forth 
by the disaster, from two captains, who have, or at any 
rate think they have, directly observed such alterations 
7 he communications run follows — 

(1) “ A few years ago 1 (Captain Hveysel, s a L H, Carl) 
was on a voyage from the United States of America to 
Denmark, following the great circle from Newfoundland 
to Pentland Firth About 200 miles west of Rockall I hod 
the position lit noon aiiurately determined by observations 
of ihp sun, but as the »ky was clear in the dusk, 1 deter- 
mined dnpw the latitude ds well as the longitude, by stellar 
observations, and found to my astonishment that the ship 
had gone forward in a direction about 1 point more 
southerly than cakulated according to (he reckoning By 
observation of the pole star it was in fact ascertained that 
both the compasses of the ship had acquired a hitherto 
unknown easterly deviation of 10° to 11° The weather was 
line, but a faint northern light was observed, which I sup- 
posed to be the cause of the magnetic dlsturbanie The 
Lourse was shaped in accordance with the new deviation, 
but I continued to take the bearings of the pole star, and 
towards midnight the compasses were observed to return 
to their normal deviation, while the aurora disappeared ’’ 

(a) ' 1, Captain F W Horner, master of the s s Elixir of 
West Hartlepool, while on a voyage from Port Inglis, 
Florida, to I.inhamn, Sweden, between noon June 24 and 
noon June 25, in the vicinity of the Island of Rockall, found 
by observation of the sun that the deviation on the compasses 
had changed 9°, whereby my ship had gone 25 miles out of 
her course to the north I was steering to pass 20 miles 
north of Rockall, and found by observation at noon June 25 
that ] had passed 45 miles north of it After parsing 
through the Pentland Firth the compasses again returned 
to normal " 

Ihis last observation has a special interest as relating to 
the immediate vicinity of Rockall, and to about the same 
time as the shipwreck of the 5 s Norge Can any of >our 
readers furnish facts of a similar nature^ 

So far as T have been able to ascertain, disturbances of 
the declination needle of like duration and intensity are 
completely unknown, but, to my mind at least, compasses, 
mounted in steel ships and compensated by powerful 
magnets, cannot be directly comparable to the needles of a 
magnetic observatorj Is it possible to explain »uch 
temporary deviations of ships’ compasses, as appear to have 
been observed m the cases related above, from the known 
variations of the earth's magnetism^ 

August Krooh 

Ihe Phisiological Laboratory, Copenhagen University 


The Great Red Spot on Jupiter, 

OniM- to very ill-health, 1 have not been able to make 
observations of Jupiter during the last few weeks, but have 
been interested in receiving the results of some other 
observers It appears that the great red spot is rapidlv 
acielerating its motion, so that its longitude is decreasing, 
and with a lontinuatian of this behaviour the Spot will 
ultimateh correspond with the position of the zero meridian 
of system 11 of ( roinmelin’s ephemerides The present 
longitude of the marking is about 25°, which Is the same a*:: 
it was in the 'lummrr of 1B98, so that the mean period of 
rotation during the last six years has been identical with 
the rate of system ]i , viz qh 55m 4063s 

Ihe variations in the velocity of the spot during the past 
few years have exhibited a curious oscillation, and it will 
be important to watch the future developments of the object 
It would be interesting to see in Nature during ensuing 
months some reports from observers as to whether this 
singularly durable marking maintains its present rapid 
westerly drift W F DbNNiNG 

Bristol September 12 
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tHE OLDER CIVILISATION OF GREECE 
A PREHISTORIC SEA-POWER ‘ 

O EADERS of the articles on the *' Older CiviU 
jsation of Greece ” nhicli have from tune to time 
appeared in the columns of NAruafi \i,ill remember 
that the archffiological labours of Mr Arthur J Evans, 

F R S,, Prof Ludovico Halbherr, Mr D G Hogarth, 
and Mr R C Bosanquet (not to mention their 
a^suatanth, of whom Dr Duncan Mackenzie and Prof 
Luigi Pernicr are the most distinguished) in the island 
of Crete have succeeded m disinterring for modern 
science the rcinnins of an ancient civilisation as highly 
develO|>ed as the conU mporary cultures of Eg)pt and 
Babylonia, and possiblv as old, in ,iny case a thousand I 
\eflrs older than the civilisation of (1 recce which we 
have learnt to know at our schools and academies — 
the Greek civilisation of the sihoolmastors and the 
sculptors Of this prehistoric (ivilisatiun (for pre- 
historic it still remains, sinci wc c.innot yvt read its 
written records) the first remains were found by the 
famous Schliemann at 


legends, which certainly contain a substratum of 
historical truth, those of the Thalassocracy of the 
Cretans under the sway of the great and wise Minos 
are the most important It is certain that the palace 
discovered by M^r Evans at Knossos is the veritable 
Labyrinth of the Minotaur, one may believe in the 
Labyrinth without being accused of also believing in 
the Minotaur, and if one believes m the Labyrinth one 
also believes in the magnificence and powder of its 
builders, whether their names be Minos and Dsdalus 
or not Probably their names were not really in the 
least like Minos or Dxdalus, but it is evident that 
thise appellations signif), the one the powerful 
prehistoric dynasty of Knossos, the other the 
skilled craftsmen who made for them the beautiful 
works of art which we tan admire m the Museum of 
Landia, and which arc photographiiall^ it produced 
in the pages of the " Annual of the British School at 
Athens 

The most characteristic feature of the Knosslan or 
" Minoan ** power in legend i& the fact that it was a 


Mycenw and Tiryns, hem e 
the use of the term 

" Mycengean ” to desciibi 
It The evcavatuins in 

("rete have of Inte \ears 
very considerabl) modified 
our conceptions of its 
character, we see now 
that the chief se\t of its 
development was not the 
continent of Greece, but 
the great island of ( relr, 
and that the two most 

important remains of its 

C'relan phase were the 
great stone palaces of 
Knossos and Phaisios, 
which have been excavfilcd 
by Dr Evans and Prof 
Halbherr respcLtively 
Now It IS evident that 
the wdiole Mirensan civil- 
isation did not pass away 
without leaving some 
trace of Us greatness and 
power upon Ihe minds of 
the semi-barbarous tribes 
from the north who over- 
threw It, and afterwards 

built up the' renascent Fia. 1 — Shnn* ot mike ewtdasB Wilh mirble crow ae central cull object ConjeLiural arrmiaeiaenl tFrom “ The 

•'classical” culture of Annual of llle Bnll.h School at Alb.ni ' ) 



Greece upon its ruiris, just 

as the English built up the modern renascent Roman 
civilisation of England on the ruins of the Komano- 
British culture which they destroyed Just as 
traditions of the greatness of the Romans re- 
mained in the minds of the English, so, but 
to a much greater extent, traditions of their 
“ PelasgJan ” forerunners remained in the minds of 
the later Greeks and combined with their own i 
** Aryan *' tales to form the legendary history of early 
Greece _ A considerable proportion of the Greek 1 
legends — the Wkrs of Troy and of the Seven against 
Thebes, the stories of the Atrida and of the Mjn\ae, 
&c. — are undoubtedly altered reminiscences of the pre- 
historic oeriod of high civilisation to which the re- 
mains discovered at Mycens, at Orchonicnos, at 
Knoasos, and at Phaistos belong. nAmong these 

1 ''The Annual of the Briliih School ek Alhana,'’ Na, h , 1003-4. P|e 
■ 4-433, ud PlniMn (London Mnemilljiii imd Cw, laid ) Price 17# nei 

“ Bncmdonii nc PhylehopI [n MeloB." Hellenic Society Supplemeniery 
Paper, No. 4- Pp irv+sBo, ud Plntei, (London Mncnulkn «nd Co , 
Lm.) Prjoe jo(, 


I sp.a-powcr This is always inSisicd upon CroL.ins 
I r.iid Ihe Attu mast, tound colnnieii in Sicily and 
,it Miletus, and so on A power of tht calibre of that 

which 15 revealed to us by the Cretan rvcavatioiis can 
never have confined its opcnitions to the isle of Cr« tc 
I alonr And the evidence of over-sen mnnections, with 
1 Egvpt and with the continent of Grei cc, is so strong 
that there can be little doubt that the legends arc right, 

I and that Mmoaii Crete held 'i thaljssocracy, was a 
great sea-power Sea-power means the foundation of 
[ colonics, and apparently Minoan Crete was no excepi- 
I tioii to this rule It may be that the coast settlement 
of PdlAikastro, beyond Sitla at the extreme eastern 
1 end of the island, was a Minoan colony established 
on the non-Minoao, possibly hostile, shore of the 
Eteokretans, though it is only fair to say that Mr 
' Bosanquet 15 not in fal^our of the theory of the pre- 
I dominantly non-Minoan character of the Sitfa country 
in Minoan days At PhyUkopi, in the island of 
I Melofi. the nearest of the Cyclades to Crete, has been 
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discovered a strongJy walled settlement of indubitably 
“ Mmoan ’’ character, superimposed upon the rums of 
rarlier, no doubt native, towns , that this was a Cretan 
over-sea colony there can be little doubt 

The excavations which have revealed to us these 
>»triking confirniations of the Greek leg-cnd of the 


Minoan Ihalassocracy have been earned out by the 
British School at Athens during the last eight years 
under the control of its successive directors, Mr Cecil 
Smith, the present keeper of Greek and Roman 
antiquities m the British Museum, Mr D G 
Hogarth, and Mr R C Bosanquet The energy of 
the British School at Phylakopi and Paldikas tro, loni- 
bliicd with the remarkable resiill^ achieved by Dr 
Arthur FCvans at Knossos, has largely helped to win 
for England that foremost position in practical Greek 
archeology which she holds at present For not even 
our friendly rivals in Germany can for a moment 
dispute the fad that England and Italy are fattU 
pr\nc\p€s in Greek archajology at the present day 
Germany is only tardily following in our footsteps with 
the o\eav.itions at Orthomenos, and has not even ytt 
secured for herself a site for exploration in Crete, 
while France seems hopelessly wedded to classical 
traditions, and has no thought for the extraordinary 
prehistoric civilisation, tvvin-sistcr it would almost 
seem to that of Egypt, which is revealing itself in 
Cl etc 

The chief publication of the year dealing with these 
English discoveries is, as usual, the Annual of the 
British School at Athens ” The volume for 1904 con- 
tains Dr A J PIvans'b annual report on Knossos, and 
Mr BosanqucFs report on Paldikastro Dr Evans 
tells us how his work in the Labyrinth still goes on, 
and seems lo be no nearer completion Disioveries 
of the highest historical importance still continue to 
be made An extraordinary light has been thrown 
upon the religion of Pclasgian Greece by the discovery 
of the images of a snake-goddess by Miss Boyd 
(American excavations) at Gourni^, half-way between 
Knossos and Pajdikastro, and by Dr fevans at 
Knossos, in the latter case m conjunction with a cross 
as central cult-object What is to be made of this’ 
Any day's work, any turn of the spade, may turn up 
something extraorclinary And these same snake- 
goddesses of Knossos are made of a fine varicoloured 
glazed faience, like that of Egypt That the Minoans 
derived this idea from Egypt is certain Other objects 
of the same glaze were found, shHls especially, 
the colour of the gla/e of many of these shells is 
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that of the rare E^ptian glazed faience of the 
dynasties of the Old Empire, between b c. 4DOQ and 
n c jooo This typical colour is a light blue, radlcelW 
different from the shining dark blue of the twelfth 
dynasty or the beautiful colours of the blue glazed 
pottery of the eighteenth It is not, however, very 
different from the light blue of the twenty- 
sixth dynasty The reason Is not far to 
seek, the twenty-sixth dynasty artists 
archaised here as in greater matters; they 
imitaled the colour of the earliest faience 
The date of the Minoan palace of Knossos 
IS between the epoch of the twelfth dynasty 
and that of the eighteenth, the date of the 
old light blue faience is earlier, between 
H r 4000 and the twelfth dynasty It was 
this faience that the Minoan potters imitated 
The conclusion as lo the date at which Greek 
civilisation first began to borrow ideas from 
that of Egypt may seem extraordinary , but 
Mr Evans’s diggings at Knossos have 
already produced so many extraordinary 
things that we are prepared for more 

Wc do not expect the same remarkable 
discoveries from Mr Bosanquei's diggings 
at FalA.ilcastro It is a poorer site, and it is 
not the Labyrinth of Minos Enough has, 
however, been found more than to maintain 
the interest of former years of excavation, 
and there is little doubt that here was n 
Minoan sittlement like that of Phylakopir Two new 
features at Paldikastro are the remains of primitive 
burials fiom the cave of H igins Nikt'ilaos and the re- 
markable ossuaries at the siii s of Roussolakkos and 
I Patema, and the great hoard of votive terracottas 
found by Messrs Mvrrs and Currelly on the hill of 



Fig 3 — EiteniBl Ihoa of xriat wall, ihawing ravelment on tho rlglit and 
baiiion III iha diitaace rou ' ' l£acava.ilonB at Phylakopi in Mahm*”) 


Petsofd or Tsof^s, south of Paldikastro. The skeletons 
are usually in the contracted position characteristic of 
the Neolithic race of the Mediterranean , they show 
small stature (average i 625 nt.) and dolichocephalic 
head-form Mr Duckworth, who describes them, say»' 
" it seems that the early Cretans anticipated in head- 



FlC. a —Two (if the ancient craiun exhumed at Hagini Nikolaos (Fiom "The Annual 
of ihe Briiifih bclioul al Alhen<i ) 
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form and stature the proportions assigned to the 
* ^Miterranean race ' [of Sergi], and thps can be de- 
a^bed as the earliest known representatives of that 
race *' (p. 354)- It however, confusing to speak of 
the FaMikastro people as anticipating ” the 
Mediterraneans in any way, the Paldikastro skulls, 
though no doubt a icw hundred years older than 
** those discovered at Zakro [on the coast south of 
Pal^ikastro] and described by Boyd Dawkins, and 
those from Erganos [a Mycena^n site m a valley 
running up from the Fediada plain into the LasfthC 
mouncmn-^ystcm near the Aphcndi** Sdrakinos] de- 
scribed by Sergi ” (p 353), are of Bronze age^ date, 
while the Neolithic Mediterraneans belong to Sergi’s 
race as much as the Myccnieans , the Paliiikastro 
people were “ Mediterraneans (as Mr Duckworth 
Stiys on p 349)— they did not anticipate 
them 

The Petsof^ find of votive terracottas 
paralleled by the very similar pocket of votive 
female figures and models of female breasts, 

Ac , phalli, and figures of cows, of rod potttrv 
and blue glazed faience, found b> Prof Naville 
and myself during the past season m the 
eighteenth dynasty dust-heap of Queen ITat- 
shepsii’s temple at Deir-el-Bahan, in Eg\fii , 
a number of these votive figures w’erc exhibited 
at the annual show of the Egypt Exploration 
Fund at University College, Gower htrtit, in 
JuK 

The pottery from Paldikastro is discusstd 
by Mr R M Dawkins, who publishes a very 
fine “ filler-vase” (p 31 1) of the well known 
Mycenaean type For a parallel Mr Dawkins 
refers to a representation of a vase in Iht 
tomb of Rekhmara, at Thebes 111 Egypt, puli- 
lished by Mr, W M Muller in his ” Asien und 
Etiropa,” p 340, and by me m “The Oldest 
Civilization of Greect,” frontispiicc This 
representation of the vase in question, for 
which not Mr Muller, but the great Cham- 


G F Hill, of the British Museum Messrs. Arthur 
Evans, Bosanquet, G C Ed^ar, F D Atkinson, and 
F B Welch have also contributed to the volume 
The result is a remarkably valuable and well got-up 
book, with an extremely good series of illustrations 
Among articles which are all of equal value and 
interest it is invidious to direct special attention to 
any in particular, but while Mr BosanqueCs on the 
wall-paintings and Mr Edgar’s on the pottery are 
of special inlerest to ” MyceiiBBologists, ” those of Mr 
Bosanquet on the early /Egean trade in obsidian, 
which seems to have radiated from Melos, and of Mr 
Mackenzie on the general historical relations of the 
succe:^si\c settlements, especially m connection with the 
Minoan culture, whith Mr M.iLken/ie has. had such 
unequallrd opporlimiiK s of ohmrving iii the course of 
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The sue from north mrc Beech of boulders in ^ihe foregreunU (l<iDin 
" KHCavntioni et PhyULopi in Melos ") 


pollion IS responsible, is, however, inaccurate 
Mr Dawkins would have found a better parallel from 
the comb of Rekhmara in last year’s ” Annual of the 
British School,” p 171 Mr Dawkins also contributes 
a most interesting account of a visit to the rather 
remote island of Karpathos, between Crete and 
Rhodes, which should be of interest to geographers 
and anthropologists To anybody who has seen them 
from the Eteokretan heights above Sitfa, or from the 
shores of Grandes Bay by which Pal^ikastro lies, the 
islands of Kasos and Karpathos offer a most alluring 
invitation; but it js not everybody who can spare the 
time to accept it, Mr Dawkins has been able to do so, 
and 15 lucky 

The excavations at Phylakopi, in Melos, were con- 
ducted by the School before those at Paldikastro, m 
Crete, were begun They are not yet completed, the 
work at Paldikastro having been taken up with the 
idea of returning to Phylakopi at some future date 
It is Co be hoped that this aspiration will be fulfilled, 
for Phylakopi is among the most interesting of 
” Mycensan " sites The excavations w^ere earned 
out from 1896 to 1899, Mr Cecil Smith being in com- 
mand during the first two years, Mr Hogarth m the 
third, and Mr. Mackenzie, now Mr Evans’s assistant 
at Knossos, in the fourth. Mr Mackenzie was pre- 
sent during the whole four seasons, thus supplying the 
” element of continuity ” in the excavations. Each 
of these gentlemen has contributed his quotum to the 
combined work which has been issued for the school 
by the Society for the Promotion, of Hellenic Studies 
under the direction of an editorial committee, com« 
pased of Mr Bosanquet, Mr E A. Gardner, and Mr 
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his work with Mr Evans .it Knossos, will be of more 
general interest, and should be carefully noted by all 
students of e.irly mlture-developtnent The famojs 
fresco of the flying-fihh, the most remarkable example 
of Mycensan art found at Phylakopi, is published in 
colour on Plate 111 , as a delineation of the animal it 
IS remarkably aemrate, and as a design most 
admirable 

Enough has been said to show that this year’s 
record of the annual progress of the discovery of the 
older civilisation of Greece has in no way fallen behind 
its predecessors in interest H- R. Haii 


NOTES, 

Os Saturday last, Septembar 10, the Dfscovery armed at 
Portsmouth with the members of the J 3 ritish Antarctic 
Expedition On Sunday Captain Scoti received a telegram 
Trom the King offeruig Hia Majesty's congratulations on 
the success and safe return of the explorers The King has 
directed that a new medal service jn ihc Polar regions 
shall be struck and granted to the ollicers and crew of the 
Discovery in recognition of the successful accomplish meat 
of their enterprise Commander Scott has been promoted 
to the rank of laptain in the Royal Navy, and the notion's 
thanks are due to him, the oHicers, scienlific staff, and ' 
crew of the Discovery for the successful way in which they 
have maintained the credit of our country m the records of 
geographical discovery The first news of the expedition 
after the departure of the Discovery from New Zealand in 
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December, iqoi, whs brought b> the relief ship A/opninjir< 
whiih arrived at Lyttelton in Marth, 1903 From the in- 
formation then received, described in Natuhk of April a, 
190J (vol Iwii p 51O), It was evident that the expedition 
had already achieved (freat success, both In the way of 
exploration and of scientific observation Further details 
of the first > ear's work of the expedition, espetially with 
regard to the (freat southern ice barrier and the nature of 
the lands discovered, nre contained in Captain Scott’s 
olfiLial reporl communicated to the presidents of the Royal 
and the Roval (■eogfraphical Societies, summarised in ihehe 
columns on Juh 30, 1903 (vol Ixviii p 307) Lpon the 
return of the Discovers to Lyttelton at the bpj»inninpf of 
last April, accompanied b\ the relief ships Morninf^ and 
Terra 2 ^ova, it became known that many specimens of great 
-siientific interest hid been collected, tncludinijf fossil remains 
of rluotvleclonous plants fiom an altitude of finoo ft et Ihe 
material thus accumulated, as well as the continuous 
magnetic records and other obspr\ations in terrestrial 
phvslit., will be of the greatest value In suenie, and the 
study of It will engage the attenlion of naturalists and 
physicists for some time to come Ihe specimens brought 
home include ilie emperoi penguin and other rare Arctic 
buds and thrir eggs, geulugical and other specimens, 
a large number of photographs of Antarctic scenes, some 
of which wp/e taken bv moonlight , and a set of coloured 
drawings of parhelion^ observed when the sun rose 

liiF report of the council of Ihe Society of Chemical 
Industry whs presented to the annual genei meeting 
opened in New S’ork on 'Ihuisday, Sepieniber 8 From ihis 
report we learn that the number of members on Ihe register 
on Julv 31 was 4114, as cuinpared with 31x0 at the previous 
annual meeting The rniincil urges that fiovernmenl 
through a department, should be in closer touch with ccmi- 
merce and industnea In (lermanv the functions of the 
Mimstlrv of Coinmerte comprise the control of '* all matters 
alTertmg hnndirrnfis, " .ind to it as a cnnsciUative bodv , is 
attached the technical committee for mduslrv, which 
studies the scientific progress of industries, and keeps the 
minister in touch with them America has lecentlv estab- 
lished a department of I'ommrrce and labour, and 1 ranee 
has had a Minister of Commerce for some years The 
council two vears ago appointed a committee to cooperate 
Avith members of Parliament and others who are in favour 
of this rfforin Ihe council has gi\en its support to a peti- 
tion asking the Treasurv that the National I’hvsical Labnr- 
atorv may be placed in a position to do its important inter- 
national work bv meaiib of a grant for capital expenditure 
and an increased annual subvention Among the more 
important researches carried out bv the laboratory during 
the past vear may be mentioned those on pure iron-carbon 
allois, certain mckel-steel alluvs, mercury standards of 
resistance, a comparison of thermometers up to 1100° C , 
and measurements of the specific hp^t of superheated steam 
up to a pressure of 200 lb to the square inch The society’s 
iT^dal, founded in 1896, and awarded be the council once in 
every two vegrs fnr conspicuous service rendered to ipplied 
chemistrv hv research, discoverv, invention, or improvements 
in processes, has this year been awarded to Prof Ira 
Remsen, president of the Johns Hopkins University of Balti-' 
mure 

A I ARt<i> partv of members of the Li 4 ge Association of 
Kngineers, the leading technical society in Belgium, visited 
London on September la ^nd 13 On September 12 they 
proceeded to leddington and vibited the National Physical 
Laburftbry , where they were received by Sir Ldvvard 
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CarbutI on behalf of the execulivr commitMo Oh 
September 13 they w'ere entertained at dinner at the Hotel 
Cecil bv the Iron and Steel Institute Mr E Windaor 
Richards, who was president when the institute visited 
Li^gp m 1894, occupied the chair, and an eloquent speech 
of welcome was delivered by Sir James Kitson, past-presi- 
dent of the Iron and Steel Institute, and ably responded to 
bv Mr Jule*. Mugery, the presiident of the Belgian society. 

1 HK ‘■econd International Philosophical Congress was held 
at the L mversuty of Oeneva under the presidency of - 
Frnesi Naville on September 4-8, and was attended by 500 
members, representative of every school of philosophic 
thought in P'uropp AVe leiirn from the Times that the 
following papers were riad — Prof Boutroux, of I'Institut 
Pans, on the rdh of the history of philo*«ophv in ihe study 
of philosophy , Profs Stem (of the University of Bern) and 
Ciourd (of ihe tniversitv of Oeneva), the definition of 
philosophy , Prof Windelband (of Heidelberg), the present 
task of logic nnd philosophii al inquiry in relation to natural 
science and culture . Profs Vifrerio Pareto (of Lausanne) 
and l)e (.reef (of Brussels), the individual and societv , and 
Profs Reinke (of Kiel) and Liard (of Pans), neovitalism 
and finaliti in biologv At the sectional meetings the hcib- 
jeits under discusMon were the histnrv of philcuiOphv, generil 
philosophi ind psycholngi, applied philosophy, logic and 
philosophv of the sciences, and histon of the sciences 

I\ connection with the receplinn given by the United 
State** NlivlU Obseivatori to the eighth Tnlernational (leo- 
grnphic ( iingress at \\ ashington on Phursdav, Septemher 8, 
a spei i.jI set of time signals W' cs sent over the AVestern 
Union telegraph Company’s system from AV ashington to 
Fngland for Iransinission over the lines of the (lovernnient, 
the F istern Ti legraph Company, and the Lreat Northern 
and AVesitern Telegraph Companies to observ atone** In 
various parts of the world Ihe object of the signals was 
to mark the actii il passing of midnight at AA^ashington, and 
accompanving the signals was the Following message — 
" Ihe eighth International 'Geographic Congress now in 
sp*,*.](in in AViishington sends with thiN midnight signal its 
greeting to the nations of the world through the courtesy 
of the various telegraph and cable companies " Ihe Itmen 
states that the observatories at the following places sent 
coniplinientarv responses in most cases immediately on 
ipcpipt of Ihe foregoing messages and signals — Greenwich, 
Pulkowa (Russia) Helsingfors, Madrid, Lisbon, Rome, 
Madras Mauritius, Cape Town, Melbourne, Adelaide, 
Svdnev, Mellington N Z , Rio de Janeiro, and Cocos It 
was hoped that the signals would have a favourable influence 
on the movement to secure the universal adoption of standard 
time, based on the meridian of (ireenwich 

Siitnic announces that the Department of Agriculture at 
^Aushl^gtu^ is making definite arrangements conr^rning 
the work which will be curried on with the Guatemalan 
ants found by Mr O F Cook in Guatemala to kill the 
cotton boll weevil Mr Cook has authority under the thief 
of the Bureau of Entomology to carry to completion the 
studv of the life-history of the Guatemalan ant, and of juch 
other species of ants as mav be involved, in order properly 
to understand the life-history of this species He will also 
direct superintend the further Introduction of the kelep 
aiit from t^atemala if the same is deemed necessary, and 
will supervise and carry out the work connected with the 
colonisation of the ant in the southern United States 

An exceptional rainfall in Cuba is reported in the 
of September 10 as having occurred on June 13, Mr 
AV A AAiGon, of the Publii; AVorks Office at Santjago, 
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'wrlt«a that the atorm laaced for three hours, and wbh accom- 
panied with almost continuous thunder and lightning, and 
he estimates that at least 12 inches of rain Tell duringf that 
time. Bridges and houspb were wa>ihpd away, and about 
a hundred lives were lost in that locality The storm ex- 
tended over a considerable area, probably 2 (k> to 300 square 
mites, and the Guaninicum and Platanillo Rivers each rose 
33 feet Mr Wilson g-au^ed the fall for an hour and a half, 
during which time nearly 7 inches were measured 
Santiago 1 ^ a station of the IJ S Weather Bureau we shall 
therefore hope to receive a fuller account of the storm In 
looking through their last publisihed report (irjo2-j), we do 
not find any hgures equalling I he above, but in Symons’^ 
“ British Rainfall for ion- ” 3 50 inches are recorded in one 
hour 'Ihe most noteworthy facts appear to be the duration 
of the great intensit\ of the fall and the I irge area over 
which the storm occurred 

Tub Meteorological f’ouncil has rccenth issued part I 
of Cliin'ilologiLul Obsprv 111 ions al ("olonial and Foreign 
Stations ” In the preface Dr W N Shaw states that thi 
council has contemplalecJ for some time (he issue of 
smiiniarips of the observations which ihev receive from the 
foreign Ofliie, the Colonial Oflite, or direcll) from Ihe 
observers in various Bntisli rolonipb ind dependeni les, hut 
that it has been unable hitherto to 1 arry out the pie- 
paration of the observations for ihr press Mr h fr 
Ravenstein, who wis chiirman of a committee appointed 
bv the British Association at (he Cardiff meeting in iHoi for 
the collection and disiussion of obseivaiinns from tropical 
Africa, has, ho'vever, been good enough to put together the 
observations fur a large number of stations, and to super- 
miend the preparation of the summaries Thi sp have now 
been issued bv the Meteorological Council for the years 
11)00-2, with summaries for previous venrs, and form a very 
valuable contribution to the meteorologv of that part of 
the world Ihe observations refer chiefly to stations in tJie 
Fgvptiun Sudan, Hntibh kasi -ind Central Afriia, and 
Rhodefiia Ihe volume is accompanied by useful sketch 
maps showing the positions of the various stations 

Dr F M ExNih contributed a ciseful paper to the 
Vienna Academv of Sciences (Sitzh , Uefi x , 1003) on a 
rp| ition between the distribution of air pressure and ainount 
of (loud, based on an examination of the mean values of 
twenty v ears’ observations Ihe question to be solved was 
With what distribution of pressure, with a west wind of 
given strength, has Vienna a certain amount of cloud or 
rainfall Ihe result of the investigation showed th.it when 
the air flowed from an nre,i of steep barometric gradients 
to one of slight gradients, it was accompanied by bad 
weather, and vice Wffsd Ihe reason is that in the first case 
more air flows towards the localitv than flows nwa> from it 
horizontally, so that a portion of it finds its way to the upper 
strata, while in the second case the opposite occurs 1 he 
same rule would upplv not only to a west wind, but would 
hold good for wind from any quarter 'Ihe paper is illus- 
trated by a series of charts 

Messrs S Hirzel, of Leipzig, announce a new publi- 
cation bearing the title Jahrhuch der Radioahiivitat und 
EIcktrontk, to be edited by Dr J Stark, of Gottingen 
Each volume will be issued in four quarterly parts 

Ihb mathematical and bcientific section of (he Imperial 
Academy of Sciences, V'ienna, announces a prize of 
2000 krone to be awarded for the beat* Ijiesis embodying 
" an improvement in our knowledge of the hysteresis of 
dielectrics ” The competition will close on December 31, 
1906 
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No 16 of the P/iycika/wchfl Zeitschftfl contains several 
papers dealing with radio-activity F Paschen shows 
that when (he kathode rays produced by radium are caused 
to ipipinge from above upon a photographic plate placed 
film downward-* on a tmall sheet of platinum, an intense 
blackening is* produced in the negative which corresponds 
in outline with the metal That this effect is due to a 
hctondary radiation, and is not caused merely by reflection 
of the kathode rajs from the platinum, appears to be proved 
by the fact that w'hen these rajs are direclly transmitted 
through a sulllciently thin plate of the metal, the darken- 
ing beneath the nietallic film is iiiiuh mon intense than 
elsewhere It is the y rnjs whiili seem to be mainly re- 
sponsible for the spiimdarv radiation Mr H A Bumstead 
his tarefullv invrstigalid the nature of (he radio-activity 
induced in a negativelv charged wiie by exposure to the 
atmosphere He innciudis that the atmiisjihere contniiis 
principally the emanation of radium, but lh.il the thorium 
Miianadon is also present to an extent virving l.irgelv with 
conditions such as the teniper'iturp ind stillness of the air 
f)n the other hand, Dr L T Hurton lonsidtrs that the 
radio-ailive < manatinn whiih is evolved on heating raw 
petroleum is due isolelv to radium, and ih it a small quantity 
of ndium itself is present in (he oil Miss (' Uohm-Wendl 
desiribes measun ments which show that the nniuunC of 
ionisation produipd by poliinium in dilTeient gasPS is m- 
dependenl of the nature of the gas In this respect, there- 
fore polonium resembles radium 

Ii hus long been a 1 ontrov* 1 sial question whether by the 
iUtion of heal alone the lim spettrum of H ises laii be pro- 
duced in the Julv nuiiihei of (he Wti dit Itnui 
R Nasini and h \ndrilinr rndeivour to give 1 definite 
answer to the problem On subjecting the v ipour of iodine 
to ri high temperature in a carbon lube heated in an eledru 
furnace, they found that at slightly above 1000° an emission 
spectrum is produced which is the inv'erse of the usual 
absorption spedrum of iodine vapour Smnlarlv nitrogen 
at (eiuppralures above 3000" gives 'in emission spedrum in 
whuh the principal lines th iracteristir of the element are 
visible Under llu crmditioiis iisi d it is probable that 
rlerlncal influences were exiluded, and that tlie spedni 
obtained were due solely to the high lempvratuie employed 
In the same numbr r of the Uti I \ in/elii has studied the 
eleetrolvsis of glutaric >ii id in oider (0 decide whdher the 
dib.'isic aliph itie at jds an cap.dile of being lonvprted in 
this way into poly methv lene hydrocarbons, and whether 
the synthesis of a closid ring i an thus bi effected Ihe 
11 id gave, however, only ordin.iry propylene, not a trace of 
Ironethjlpne being fonned 

MtF have receivid copies of two inteiim reports issued by 
the Engineering Standards Committee One of the publi- 
cations contains llntish slaiidatU tables of copjier conductors 
and thicknesses of dielectru , the other includes the British 
fktandard specification for tubular tramway poles The 
tables and specification are to be- regarded as final, and they 
will be embodied in the final report of the engineering 
Standards Committee, which will combine all specifications 
The tables dealing with copper conductors give the British 
standard sizes of stranded condur^tors for electric supply, and 
separate tables are concerned respectively with large, inter- 
mediate, and small sizes Other tables provide British 
standard radial thicknesses for jute or paper dielectric, lead 
and armour, for underground cables, and British standard 
radial thicknesses for rubber dielectric, for lead sheathing 
and armouring The specification for tramway poles gives 
full particulars as to construction, length, length of section, 
outside diameters nunimum thickness, &l , and also as to 
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what teira ahould ba applied to the poles As the preface 
to the spaclAcatlon says, a standard speclficatiofi having now 
been arrived at ai the result of the joint labours of the 
committee and the makers, U is hoped that, in future, the 
standards recommended by the committee will be universally 
adopted by all engineers engaged in designing and mstalUng 
electrical tramways throughout the British Empire 


L>on on the- hares, rabbits. !lffd picaSp 

number of fig||ti%s of their comparatlva 

dentition Needless to say, the Old Lianeaq 

is much subdivided, and, unfot^nately, the ffsMffd 

subgen enc' divisions adopted by the author by 

coincide with those proposed a few years ago 

Major In the T^nsacUofis of the Linnean SocietyUMh 


Tns contents of the June number of the American 
ATaturafirt are rhiefly biographical and botanical Dr R T 
Jackson (ontnbuimg an ar count (with a portrait) of the 
life and work oT the late C E Beecher, while Dr D M 
Davis continues his studies on the plant-cell, and Mr F C 
Lucas illustrates diagrammatically the range of variation 
displayed by the blossoms of the common conc-flowrr {Rud- 
heckta hifia) 


able divergence being the geOeric separation Of th'p 
African thick-tailed hare from the rabbit OwfOg 
Complexity of the classification adopted, somb of the spsiiW* 
of Leporjdae cannot at present be definitely placed, and 01^ 
therefore, strictly speaking, without subgvnetic nsKDOit' 
This will, however, be remedied in the course of time, gnd 
there is no doubt whatever that the present memoir — whe^ec 
or no its proposed scheme of classification be adopted fn Ita 
entirety — is an important contribution towards the right 


liiE entomological divuiion of the Biological Laboratory 


understanding of an exceedingly difficult group of mammalS' 


of Manila has issued an Illustrated Bulletin of fifty-eight 
pages, by Mr C S Banka, the Government entomologist, 
on insects affecting the cacao, intended specially for Ahe 
benefit of cultivators of that valuable crop in the Philippines 
Every part of the cacao plant, from the root to the fruit, lias 
its p.irticular enemies, black ants and cicadas attacking the 
roots, while beetle-grubs bore into the trunk, and various 
Coccfdie and aphides damage the, fruit Fortunately the 
ravages of certain of these scourges are somewhat checked 
bv other Insects whkh prey upon the species damaging 
the LBcao Much further work is required before the whole 
history of cacao-hunting insects can be known, and the best 
means of checking their ravages devised 

We have received from the publishers, Messrs Asher 
and Co , Bedford Street, W C , a specimen of a senes of 
fiftv coloured biological diagrams, reproduced from the 
German issue of Messrs Schroder and Kulls, but with the 
explanatory legends in English The plates are 34 by 4a 
inches in size, are printed m from six to eight colours, and 
are sold at 3s each The one with which we have been 
favoured Illustrates the structure and life-history of the cock- 
chafer, with comparative studies of other beetles It is 
admirably adapted for school purposes Judging from re- 
duced photographic reproductions of other diagrams, we 
think those devoted to invertebrates are superior to those 
illustrative of mammals, so far as drawing Is concerned , 
but this Is a common feature in German zoological art 

In the September issue of the Quarterly Journal of Micro- 
scopical ScitncB Prof E R Lankester re-publlshes bis 
valuable and profusely illustrated article on the structure 
and classification of the Arachnida from the tenth edition 
of the ** Encyclopsdia Britanmca " One of the points 
emphasised in this communication is the affinity of the 
king-crab (Limulus) and the tnlobites to the Arachnida 
rather than to the Crustacea , and in summarising the 
evidence for the arachnid nature of the former, the author 
alludes to the interesting discovery by Mr Pocock of a 
rudiment of the seventh segment of the scorpion-limb in 
Limulus, thus bringing the two genera very closely into 
line Another interesting feature to which special attention 
is directed is the mode of evolution of the " lung-book of 
the scorpion from the “ gill-book " of the king-crab| which 
appears to be a unique phenomenon Among the other 
contents of the number In question may be mentioned two 
papers by Prof W B ^Benham on new worms from New 
Zealand, end one by Dr. H J Hafisen on new parasitic 
ibpepod crustaceans 

pARTh ilf, jv of v(^ 3ilv. ol SmifkaoniaM MucsZldiiaoiM 
Conirih^h&fgg contain on Ingio^nt paper by Mr M. 
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A SERIES of Jurassic ammoniEes from Echrzen and 
Nagato in Japan has been described and figured by Prof* 
Matajiro Yokoyama {Journ Coll Sci Tokyo, VOl. xl*., 
art ao) The strata in the province of Echizen comprise 
a senes of shales and sandstones, mostly of fresh-watOr 
origin, but divisible into a Lower or Ammonite bed>^ a 
Middle or Plant bed, and an Upper or CjRrena bed. The 
Ammonites include several new species of Perisphinctes, all 
more or less allied to foreign Lower Oxfordian forms, and 
one species of Oppeha, which exhibits a distant relationship 
to Oppeha nobilir of the Tithonian Ihe strata which have 
yielded Ammonites in Nagato consist of clay-slates, so that 
the fossils are much compressed Species of Hildoceraa, 
one Of which is near to Am. Levisont (of Wright) » of 
Harpoceras, near to A lythenriz and A exarlsktut , of 
Coeloceras, near to A Jlhulatus , and of Dactylioceras, near 
to A anniilalus, indicate that the Nagato slates belong to 
the Lias, and probably to the upper pait of it 

Some useful hints on the practical development of a farm 
wood-lot are given in a Bulletin of the I^latch Experitmnt 
Station of the Massachusetts Agricultural College, issued 
last May The products required in this particular tase 
were fire- wood, fencing posts, and lumber for making fruit 
boxes, besides which some poles and more valuable timber 
were obtained The writer, Mr F A Waugh, recommend^ 
larch for posts and chestnut and hickory for lumber. The 
illustrations added are numerous and Well Chosen 

The formation of root-hairs in the vascular cryptogams 
and flowering plants has been studied by Mr R G l^avjtt, 
and his account, which is published in the Procsedfkgj Of 
the Boston Society of Naturalists (April), contains Several 
points of interest In the case of lycopods, horsetails, and 
a few ferns, the trichoblasts are determinate, bu( fn gtl 
dicotyledons, except the Nymphseacew and most of the tijm 
ferns, root-hairs may arise from any external celji Of 
monocotyledons, the Lilliflorce atid SpadlclAors ghfief^lT 
conform to the latter type, but in the Helobies, Glumiflorm* 
and Enantioblasts the root-hairs develop from definite ChUa* 

The annual report of the Botanical Departme^ of 
Trinidad for the year ending March 31 has been reeefyetft 
The superintendent, Mr J H Hart, states that htA 
succeeded m raising seedling sugar canes in TrinklBd ,[#l)il^ 
compare with jthe best varieties obtained In B«Tb« 4 o*i 
Antigua, and else where It appears thnt owing 
practice of cutting the plants annually in ^ay, 
produbtioA tba sucrose cooteiit Ofw 
thd esqiennleiit will be tried of allowing 
to remain oyer lor g long^ pdffodi- , 7^9 *#. 


CH« forthcomhig rtvDv edUton of^^thd '* Imperial 
#iBt«tt0er of IndiA,'* Sir X. Di Hooker has wntron a chapter 
W the flora 6f Indie, which is prefacer an Introductory 
' euiiuilart With the authority of Secretary of State 
IndU^ this chapter has been Issued in an advanced form, 
' hfld the summery is reprinted m the Journal of Botany 
{August) In the same number an account will be found 
Of certain changes whi^h will be proposed at the forth- 
coming congress of botanists to he held at Vienna in June, 
1,905. in connection with the rules which govern boteniral 
liomenctature. The. three lists of suggestions here given 
lake the form of alterations in, or additions to, the Pans 
code, end have been drafted respertively by British botanists 
of the British Museum, Ainentan botanists of the Gray 
Herbarium, and a group of Italian botanists 

The latest addition to the Manueli Hoepli is a handbook 
'dealing with artisan dwellings, by the engineer EfTren 
Magrlni, of Turin In the same senes Dr. Guido 
Sandrlnelli has issued a new and completely revised edition 
of the manual of the late Pietro Gallizia on strength of 
materials and applied elasticity It deals with calculations 
of strains and stresses in beams and other structures, and 
allied problems of use to the practical engineer 

No 5 of the Bulletin of the Belgium Academy of Sciences 
contains an account by A de Hemplinne of a remarkable 
electrolytic synthesis of stearic acid from oleic acid This 
acid, when subjected in an atmosphere of hydrogen to the 
discharge of a Tesla transformer, combines with the gas 
to form principally stearic acid In No 6 of the BuUefin 
Is a description of the preparation nnd properties of a 
rtuniber of fluorine-substituted amines These substances 
are remarkable because of their extraordinary stability as 
compared with the corresponding chloro- and bromo- 
dertvatlveS, which, as a rule, decompose rapidly at the 
^ordinary temperature 


In the August issue of the dnAoJei dt Chinue 4t da 
Physique is a contribution by Messrs Moissan Rigaul 
on the use of metallic calcium in the preparation of argon. 
It is shown that the last traces of nitrogen, which are not wo 
easily removed by a heated mixture of lime knd metallic 
magnesium, are readily absorbed by passage of the gas over 
a small quantity of metallic calcium Ao apparatus is 
described in which argon can be continuously prpduced at 
the rate of a litre every twelve hours 

Some interesting experiments relating to the electrolytic 
reduction of carbonic acid are described by Messrs. Coehn 
and John in the Bertchte der deutschen chemischen Getell- 
^chaft (vol xxxvil p 3836) The reduction cannot be 
effected in acid solutions or in solutions rontaining the 
normal carbonates, but takes place readily in bicarbonate 
solutions From this the authors conclude that the re- 
ducing action IS limited to the bicarbonate ion, and chat the 
carbonate ion and the undissociated carbonic and molecule 
are not reducible The reduction only takes place at those 
(lertrodes at which hydrogen is discharged at a tonsiderable 
over-voltage, and the product of reduction is foiinic acid 

We have received a copy of the report and recommend- 
ations presented to the Pharmacopc^ia Committee of the 
General Medical Council by Prof Wyndham R Dunstan 
and Mr H H Robinson with reference to the tests for 
the detection of arsenic in the drugs of the British 
Pharmacopeia It is found that the test proposed by 
Mayen9on and Bergeret in 1874, performed under certain 
conditions, is best adapted to the purpose This tesst 
depends on the production by arseniuretted hydrogen of a 
stain on paper soaked in mercuric chloride The method 
possesses the advantage of requiring only such a degree of 
purity in the acid and zinc as is to be found in purchaseable 
materials, and thus avoids the special purifications involved 
in the Marsh-Berzelius test The stain decided on as Che 
standard of comparison is that given by 0013 milligram of 
arsenic 
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glohosff, apd of the j^^ported tlmbo* 
I," ^hogatiy Afn'carf ^mahogany, Kasya 

are growing freely 


To the 5 mitAroman Jlf tree Han eous Coffee tions (vol xlv , 
111 and iv ) Prof, F A Lucas contributes an account 
0/ a nearly perfect skeleton of a pavement-toothed iguanodon 
(Trachodon or Claosaurus) The edentulous predentary and 
premandlbular bones of the iguanodon t dinosaurs are con- 
aldered by the author to have been sheathed in horn, and 
;thus to have formed a beak adapted for nipping afl the 
hragehas or herbage on which these reptiles fed Aifiong 
Ollier contributors to the same part are also Messrs Jordan 
hnd Snyder, who describe several new deep-water Ashes from 
Jfhpdo. These include a shark of the genus Pristiurus, as 
•• one of Pseudotriacls, and likewise a new genus, 
T^iSmegiatus, allied to Llparls Trismegistus oiastoni, as 
r Ibe thJhI of these new species Is colled, is certainly a very 
remarkable fiih, somewhat like a sole in shape, although, 
^eff eourte; bilaterally symmetrical, with the skin dotted with 
pyl^es supported on broad bases, so as to recall Inverted 
drewing-pfiis 
'> 

lir the August number of the American Journal of Science 
jfr, , Bertram B. BoJtwifibd records observations which 
Indiehta that ^he quantities of radium present in "several 
.^iranlQiii Udnerala, whkb have been examined, are directly 
pflCiporttonal to the quantUiea of uranlmb contained in the 
is perhapii to bw regerded as experimental^ 
>rld«M bi fUvqur of the luggestwHi thaj; radium is formed' 
tht breefiliig' down of' the uranium li^om 
HO. ,jy> 0 , VOjt, 79] 


OUR ASTRONOAf/CAL COLUMN. 

Re-discovery op Enckr'b Comet telegram from the 
Kiel Centralstelle announces the re-diacovery of Encke's 
comet at the Koenigstuhl on September 11 The position 
of the comet at i3h x6 9m. (local M T ) was 

R A aih 46m, i6s , dec =-|-35® 34', 

Ihese positions seem to be very slightly Jower than the 
apparent positions given In the ephcmeris reproduced In 
these columns on September 8 As this is the secopd comet 
of this year, it will be designated i9<t4 b 

Dr Common's bo-iNpM Reflectom — In Circular No 83 
of the Harvard College GbserVatorv. Prof E C. Pickering 
announces that, thanks to thg generosity of an anonymous 
donor, whQ, unconditionally, gave twenty thousand Mlars 
to the observatory, and to the Intermediary services of Prof 
Turner, the observatory has been able to purchase the well 
known 60-lnch mirror which was made by the late Dr 
Common . ^ 

Arrangements are being made to transport the mirror to 
Cambridge (Mass.) as soon as possible, and, when mountedjf 
it will be used to complete the photometric survey of the 
heavena which has been so thoroughly-^ far as means 
wquki permit — prosecuted at Harvard. With an Instru- 
ment of this aperture it will be possijfle to measure the |l^c 
of the very fduitest stprs known 

Prof; IHckerlng itates thaf Mr T A. Common, from 
whom the mirror waa^poRhased, let them have it oir ouch 
favourable terms chat he nay fairly be regarded as having 
cpofrlbuted a targe portion of the cost. 
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Varia^lb Stars lit the L.ar6e Machomnic Clow.*— 
AUhougll^he MagfillRnic douds hav« been looked upon as 
oentres bf'' extraordinary physical conditions, the congre- 
gation of* variable stars within their limits has hitherto 
remained unnoticed 

In Circular No 79 of the Harvard College Observatory, 
however. It was announced that an examination of the 
Harvard photographs showed that the small cloud con- 
CBined numerous variables Consequently, an examination 
of the photographs of the large cloud was made, and re- 
sulted In the discovery of 152 new variable stars within its 
boundaries A catalogue of these, giving their positions 
(for 19000), their magnitudes, and the magnitude-range of 
their Ilght-variQtionSj is published In No 8a of the Harvard 
College Observatory Circulars 

All these variables have short periods, and seem to be 
arranged in definite groups, the most remarkable of which 
begins near N G C iS«o, and extends towards a point about 
one degree south of N G C 2070 This group contains 
more than half the stars observed, and the included stars 
are remarkable for their faintness and for the small range 
of their variations 

The Sun's Anti-apex —Mr J K Gore send-* the follow- 
ing remarks upon Prof Kobold’s study of the sun's proper 
motion, mentioned in last week's NaiuRe (p 450) — “ Prof 
Kobold gives the position A=>T5q°6, D=— 54°7, or 

R,A inh 38 4m , 4*— 54“7 i “*id says the point is near 
a Argus (His words are, ‘ Her berechnete Punkt liegt am 
Himmel ganz in der Ndhe von a Argus, der gegenubpr- 
liegende Pilnkt in der Nahe von fl Cephei,' Astronomischr 
Nachnrhten, 3961 ) 

“ This IS, however, not correct, for the position of a Argus 
(Canopus) is R A 6h ai8ni., 5 = -5a“ 39' (1900) His 
statement that the ‘ opposite point ' (the apex) lies near 
8 Cephej is, however, lOrrect 'I he point found bv Prof 
KoboJd for the antl-upex lies a little north of the fRmous 
variable star 4 Argus This point lies in the Milkv Way, us 
•stated bv Prof Kobold The fact that most of "the deter- 
minations of the position of the solar apex lip m or near 
the Milkv Way seems to suggest that the sun inav be moving 
in an orbit ‘ nearly coinciding with the plane of the Milky 
W'ay ' This was pointed out by Mr G t Donipas in the 
Obrervofory, January, iSgb " 

OBaEHVATIONB OF THE SOMR SURFACE, JaNUARV-M ARCH 
— M Guillaume, director of the Lyons Observatory, Lom- 
municated a ritumi'Xtt his observations of the solar surface 
during the first three months of the present year to the 
Paris Academy of Sciences on August i 
' The total spotted area was less than half the amount for 
the previous trimestre, the observed values being 257a and 
CAio millionths respectively This was not due, however, 
to the absence of spots, for the phenomena have decidedly 
entered upon a penod of Increasing activity , the solar disc 
has not been frep of spots since September ai 

In^ the precedmg cycle the present condition of actlvitv 
obtained 1 b yeai^s after the minimum of i88q , m the present 
tycle a o y^^have elapsed since that of 1901 

During tl^ period under discussion 77 groups of faculae 
with a l^aJ aru of 06 o thousandths were recorded, instead 
of 64 groups and 66 o thousandths as recorded in the 
previous trimestre The faculs were also less sym- 
metrlrally arranged m regard to latitude, there being 35 
groups in the southern hemisphere and 4a In the northern 
111 place of 33 and 31 respectively (Comptes rendus. No, 5) 

Instructions to Variable Star Observers — At a meet* 
ing of the SocJdt6 astronomique Je France held In 1900 it 
was decided to form a section fdlf the observation of visual 
variable stars, and for the , organisation of the section a 
committee was formed 

Thlri committee now publishes, in the September BuUeihi 
of the society, jthe Arst chapter of a set of very detailed 
Instructions to variable star observerA 

This Arst lnstalinqq(t ,,contdins a list of stars which are 
especially suitable lor jdbaervatione of tfm nature proposed, 
minute instructions lu |o t||e methods cSTcItamlng and of 
recording and reducing the results, and Otanjl other hinta 
which will be found extremely usefUf by gnytme engaged In 
making visual observations of variable stars 
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Ortmt^TAndni'OT Fundahental $TARE.-4n 
of 2798 Ebpiachl stars published by Sir David GMhM 
aXO of che obfficts named were ^ignoted 
•tars," but places of only about two-rh|rde of 
given in Newcomb's fundamental star catalogue lo^ 

To facilitate ' the work of other ubsewera, Hr. 

Tucker, of Lick Observatory, has just published the 
places of the remaining third in No 1965 of the 
miaclis Nachrichlen. He gives the designation, tho 
tude, the obi>erved positions (reduced to 1900), the 
cessional values, and, in some cases, the proper Ip' 

each coordinate of all the stars which are given In t|M 
zodiacal catalogue but are not mentioned In NeWcomb^E 
catalogue 

THE BffiTJSH ASSOCIATION, 

SECTION K. 
subsection, auricultuhe 

OVEMNC AodRESB bv WlLLIAM SoMBRVlLLE, M A , D SO , 
n (l^c , Chairman or the Subsection 

Till:, audience that I have to-day the honour of addrming 
may be assumed to consist of a considerable proportion Of 
the members of the British Association, and some others, 
who are primiinly interested in, and have themselves made 
appreciable contributions to, the progress of Agricultural 
Science I may, therefore, take the opportunity of con* 
gratulatlng vou on this fresh evidence of progress In the 
subject that you have at heart, and of olTering to the British 
Association our thanks for the encouragement and stimulus 
which are associated with the formation of an agricultural 
sublet tion Perhaps I rightly Interpret your feelings ^vhen 
1 sav that for the present we are isatisAed with the position 
attained b> our subject, but that we trust to see this and 
other meeting«( demonstrating that Agricultural Science Is 
not unworthy of further advancement 

In view of the large amount of work that lies before us 
during the next few days, 1 do not propose to Intervene f6r 
long between vou and the iniiCributionB''<to original research 
which we have been promised The scope of my remarks 
will be limited no leas by time than by the fact that il 
would be presumptuous in me to attempt to traveffw the 
whole held of Agricultural Scienre, Including, as It may 
be held to do, the no small compartments of Hof ticultuni ' 
and Forestry What I propose to do, therefore, is to confine 
m)<ielf to touching upon a few of the subjects that have 
recently been receiving attention at the hands of BClentlfjc 
investigators, especially abroad l*have purposely avoided 
discuBMng English work, partly because it may be assumed 
that we are all familiar with it, and partly because, where 
friends are conierned, selection 11 <nmcult> 

Although Agriculture has only ji!l4w been elevated to < a 
position of semi-independence in ^the programme of this 
Association, it has, in the aggregam, received much attdnr 
tion at the meetings Inaugurated with that at York In. ' 
It is interesting to turn up the early volumes of the Roperts, 
and to ascertain what was running in the minds of oor 
predecessors, and what the problems that they thougJit 
Vital to solve. In the account of the Arst meeting lfi:;Chis 
town in 1833 we And a Report by Lindley on the PEilQaO|my 
of Botany, two of the Items in which are of inCereft 
students of Rural Economy Apparently at that time 
attention was being given to the mode of the formatfon ot 
wood Two theories Appear to have divided botanlstf^Hlia 
one that wood was organised in the leaves, and sent dfivfti 
the stem in the form of embryonic but organised AWnEi to 
be deposited on the surface of wood already formed. 
other theory was that wood was secreted fn jffu by thdrlwifc 
and older wood It Is to the former of these theoHed thof 
Lindley gives his adherence. Although this proldeiA 
ceased to interest^ the some cennOt be slid o£ another MfWdct 
discussed in the mnae Report, nhneiely, the aoHealled 
excretions " of plants. In the words of LUydleyf ^ 
apple orchard canned be made to succeed On the 
old apple orcberd unless some years intervene iMtwtfOd/t^ 
destruction of thq one and the planting of th^ othef t W 
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v^«ivi6uiit of Riai^iH^ 'mii «nbblo one kind of ^ruit- 
■tsh on a spot f^ooi which naother tree of the 
has be^n recttltly removed, end kU farmers 
, kvikica, hf the itdatlon of their cmpa^ their ex- 
of the existence of the law ” He attributes 4o 
the djemonicration of the fact that all filants |iait 
a^'fACal matter by their roots. These extrettons he 
to be poisonous, maintaining that, although plants 
/ jgdtUfxate poisonous secretions, they cannot absorb them by 
mir roots without death, concluding that “ the necessity 
ktf ^ rotation of crops is more dependent upon the soil 
poisoned than upon its bein^ exhausted ” He 
livdmteil the lines along which investigation might with 
•aidvantaga proceed, one of the questions put forward being 
** the degree in which such excretions are poisonous to the 
llt^RtS that yield them, or to others ” 

In 1833 bitfanisis and agricultunsts had not the advantage 
the knowledge that is at our disposal through the con- 
Hntious growth for j long senes of years of certain crops 
at Rothamsted, but consideration of the fact that some 
C^pS (as, for example, pure forests of beech, silver hr, 
‘Scots pine and other trees, as also permanent pasture) ma\ 
hn grown for hundreds of years on the same ground without 
any evidence of poisoning might have led to the conl.lu^ion 
Vhar the law, as it was rall^, was not of general appli- 
cation, It Is, of course, true that rotations are an 
advantage, and it is a matter of experience that certain 
crops-^ g clover and turnips— cannot bo grown ton- 
ttnuouilv on the same land, but the cause is not now 
associated with excretion^ The reason for the failure of 
clover, or the cause of land becoming clover-sick," as it 
Is railed, is still a debated point , but T may hazard ihe 
conjecture that it is due to the fact that organisms or 
enzymes Inimical to the vital activity of the minute living 
bodies, that exist in symbiotk relationship with the clover 
plants, increase with great rapidity when the living bodies 
that they affect are present in abundance Red clover is 
ihe species that js usually associated with the term clover- 
xicknesa, but it would appear that a precisely aiimlar pheno- 
menon » exhibited in the growth even of wild white clover 
It Is a matter of common observation that on certain (.Lasses 
of land white clover U stimulated to such vigorous growth 
by the use of phosphatlc manures that for one year at least 
It monopolises the area to the almost total exclusion of 
Other plants But such rank luxuriance is not of long 
deration In a vear or two the clover diaappi^rs to a very 
large extent, and cannot at once be restored by any process 
wkh which we are acquainted The land has, in fact, be- 
come sick to white clover But given a period of rest, 
duCing which the inimical agents will disappear, and it 
kgxin becomes possible to stimulate white clover to vigorous 
growth have, It shems to me, an analogous state of 

ftunga in the cose of certain insects On the Continent 
tb« caterpillar of the ^un Moth (Limans monacha, I.) 
periodtealiy proves extremely destruitive to certain conifers, 
kKid it U found that'' ^ hrst year the insects are 

nipdcrately abundant, th]^ second thev are excessively 
kbun^nt, While in' the third the visitation begins 4 o decline, 
and MXuaily terminates quite suddenly The causes of this 
<waatlbn hftve baen thoroughly worked out, and are found 
In thf jgreat Increase of parasitic insecti, and insecticidal 
fungi, including bacteria. 1 believe it will be found that 
th,e aJmOiit sudden cessation 0/ our periodic visitations of 
twjdlXinoful-back moth is due to a similar cause 
The fklfure of turnips is apparently largely^ if not entirelv, 
dile (6 the increase of Insects and parasitic fungi 

Thu subject of harmful excretions has recently obtained 
t^Vhgwad attention through the work being done at the 
Woburn Fruit Station, No point lus received more striking 
domonpttation there than the harmful influence that growing 
grUsi exerts on fruit- trees« U has been shown that this 
prejudicial Influence Is not due to the withdrawal of moisture, 
ta'tha ounallmenc of supplies ot plant food, to Interference 
wiA aer%t 1 mi, or to mpdiHcnticme temperature In Mr 
Fitnerlng^s pblnlon/ " the exclueton of all these possible 
kjtglunadoge drives us ro beileve that the cause of the action 
p( glrafg \» due,|o some directly poieonouft pctlon which It 
"“'“Oh the tseesr possibly mrckigh Uw intervention of 
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satisfactory to know that the subJecF^ which is of conelderp 
able sclent I Ac and practical importance, is IlMh to bp 
vigorously followeil up. ''' ^ 

in the early 'forties attention Was being dlrecte^ to a sub- 
ject that even now has a great attraction for agricuitunsts^ 
namely, the stimulating and exhausting effect krtificlaf 
manures, especiailv nitrate of soda The principle that 
** stimuli lose their full effect upon living matter when 
frequently repeated " was generally held to account for the 
want of response that crops exhibited to repeated dressings 
of nitrate of soda » but Prof Daubeny in 1^1 * pointed ffHtt 
what is now generally accepted as the true cause, nameK, 
the exhaustion of the soil of other substances. ThiS) he 
said, can be counteracted by giving other manures, of whi(*h 
he instance bone meal His luggeHtinns for future Investi- 
gations have been largely followed, though, as we now 
know, they are of theoretical rather than practical import- 
ance He propOi>ed the alternatives 

(1) Analysis of the soil, discovery of the amount of avail- 
able plant food, and the application of the substances found 
to be deAcient up to the probable meusiure of the crop's 
requirements 

(2) Discovery, by anaiysis of the yield, or estimation by 
Lakuiation, of the amount of plant food removed in the 
produce, and the application to the soil In the form of 
manure of what was withdrawn bj the crop 

Ddiibeny siigge'sted that manuring should be undertaken 
on a system of book-keeping — on the one side being entered 
all the items of plant fond taken out by irops, and on the 
other all that is applied in the form of manures, the two 
Sides of the account being made 10 balance This theory 
of manuring is distinctly suggests e, and often his in rather 
remarkabU with actual praitice, though the comparative 
agreement between theory and pracliie is dufl to inuaes 
that the author of the theory probably hardly contemplated 
I ake, for instance, the rase of wheat An average crop 
removes from an acre about 50 lbs nitrogen, lo lbs potash, 
and 20 lbs phosphoric and Ihis loss would be restored 
b> the use of some 1 iwt nitrate of soda, a cwt kalniti and 
rj ( wt superphosphate , and on many soils wheat could no 
doubt, be grown continuously for many years on such a 
mixture, aided by good tillage, without the yield suffering 
materially But we now know that much of the plant foild 
offered in manure never enteris the crop at all, so that the 
balancing of the aicount is due almost as much to chance 

to calculation This becomes more apparent when we 
regard such h crop as meadow hay, which in actual practice 
IS often grown for a long senes of years on the same land 
To balance the withdrawal of phosphoric acid by an average 
yield of this crop only about 3 i-wt of superphosphate per 
acre is theoretnallv necessary, but on most soils an average 
yield would not be maintained by the use of so small a 
quantity 

During the 'Afties the volumes of the Asiiociation contain 
several important contributions from the two distinguished 
Englishmen to whom the world's agr^rulture owes so much, 
X^awes apd Gilbert Their first contribution was made in 
18^1, and dealt with Liebig's ininerul theory,^ i«ubjact with 
which theJr names will alwavs be associatcT^ Thev drew 
upon their rich store of experimental data to^ctlVe ttixt the 
yield of wheat is much pi^re Influsnced by ammoma than 
by minerals, and they tfavef U as their deliberate opinion 
that the analysis of the crop is no direct guide whatever ax 
to the nature of the manure rebuked to be provided in the 
ordinary cobrse of agriculture^. With the reservation " ki 
the ordinary course of agriculture," the dictum cannot be 
questioned, though in the clrcuinj»tances of the continuous 
growth of wheat, as has heeh pointed out, conclusions 
indicated by the ana1ysis)||^ a inip happen to accord, at 
least approximately, with maniwial practice 

Field experiments or demons trkttcmB, which have baen 
such a prominent feature of the educational* work of tho^ 
past decade, appear to have beeti^ flrst introduced at the 
meeting of the Association In 1861 by Dr. Voeicker ’ 

While agricultural subjects have cjalfaied a conalderablo 
shore of th« time of the Assoc latlonyjoreatry baa not 
hUpgfether qverl^Hied An eatty wa fiiul attention 

behig dhwetad to what haa of '|acedt* years com to he a 


or poMIhly taking more directly " It is.aburrijHig quoAtloii--naindy.'The itthlntenance of our tlAiber 

^ ^ ^ - '* lafppjiex At that eafjy date, when the iaduatrlat dbvelop- 
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meiit of the country^ was, comparatively fipeakln^p Itt Itr 
infanqk the estimate '^of our timber r^ulreinajiti wae, In 
the llffnt of preaent experience, amusing^ In Us modesty 
Captain Cook estimated that ** 100,000 acres of waste taken 
from the Grampian Hills for the growth of larch would in 
two g^jnerations not only supply the ordinary wants of the 
country, but enable us to export timber."* Assuming a 
rotation of eighty years, thie estimate postulates that the 
produce of some isoo acres, of a value Of about lao.oojil , 
was sufficient to make us independent of foreign supplies, 
buck ie Che estimate of 1838 , now let us turn Co the esCimate 
of 1904 Dr Schllch, in his volume on " Forestry in the 
United Kingdom,*’" passes in review Britain'!! Umber re- 
quirements, and, after making allowance for woods like 
mahogany, teak. &c , which cannot be grown here, he comes 
to the conclusion that '* if all these items are added up we 
find that we now pay for imports in timber the sum 
of 27,ooo,ooof , all of which could be produced in this 
country ” Assuming as before that the value of an acre 
of mature forest is loof , it means that our imports are 
drawn from 270,000 acres, and to maintain our supplies 
merely at their present level a forest area of more than 
20,000,000 acres, worked on an eighty years ’ rotation, is 
necessary 

Although it has been reserved for [he Cambridge Meeting 
of 1904 to witness the delivery of an Address from the Chair 
of an Agricultural Subsection, this is by no means the first 
occasion on which an agricultural subject has furnished 
the theme for a Presidential Address In 1880 the then 
Dr Gilbert presided over Section B, and chose for his 
^ subject Agricultural Chemistry , in 1894 Prof Bayley 
Balfour Inaugurated the work of the Biological Section 
with an Address on Forestry, while in 1898 the President 
of the Association focussed the vision of all thinking men 
on the greatest agricultural problem of all— the World's 
Supply of Wheat ^ 

German InvistigaUons on the Action of Conse^f^mwn 
Aganis on tarmyard Manure 
T Those who have followed the progress of Agricultural 
Science in Germany must have noticed how much atCsntfon 
‘has been given during the past ten years to Investigating 
the changes that rake place in farmyard manure during 
i|orage under varying conditions The stimulus and funds 
fhr this work have for the most part been supplied by the 
German Agricultural Society, which in 1892 resolved to 
carry through an exhaustive inquiry For this purpose it 
enlisted the cooperation of several of the most fully equipped 
stations in the Empire, and the reports that have appeared 


bear testimony to the Indus cry^apd analytical ingenuity that 
have been brought to bear dnljUa iffMorta^aubject 
The experiments were origin^y dlElgnei^ extend over 


four years, the first, 1892-3, being devote4>*lo preliminary, 
chiefly laboratory, experiments; the others, to work on a 
scale more in accordance with farm practice. But although 
the period ofigInaJly contemplated is now long past, the 
problem is by nb means solved, and the Society has recently 
been making a fresh grant for additional experiments of a 
similar chardbter In point of fact, the subject has been 
found to bristle with difficulties, and the results obtained 
with small, quantities of manure, or in summer, have not 
always been confirmed with large quantities of manure, or 
in winter 

In 1897 I published an account" of the more important 
results obtained up to that time, confining myself chiefly 
to questions of temperature and the loss of organic matter, 
and the conclusion artived at was that " none of the cod* 
servation agents usually employed appears to have any very 
Important influence dn the i^tecomposltion of farmyqrd 
manure." 

Since then sever fit, ifi^rtant Reports • have appeared, and 
1 propose BheEtl|lirt9i(|lf9 to their contents 

I Cook. "On 
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While tlifi expemn^M Juhre in wldiosli,. 

With the late of nkrqgenj phdephoi^lc add^ ^ 
chief interest centres rduhd the nftfogen, m' 

Mj satisfactory eondltioox of atorage. ft Is c , 

etituent of farmyard maouth that is likely tO' 

^t much importance, from the experimental 
attaches to the analj^lcal results obtained am .'pi 
two substances, for the reason chat the quandtu 
found are the surest test of the accuracy of the a 
general method of procedure has been to employ a^ 
simple but sufficiently nutritious food-mixmre, and to j 
B definite quantity of thli and of litter for a oertaln 
of selected cows The weight of nitrogen, phosphoriq^MW,, 
and potash in the food Is accurately determined, all of w|p^ 
ultimately reaches the manure, less what goes' into'^'lhe^ 
milk, and into the Iive-weight increase, if any 
account of what the animals receive as food and litter, "and" 
what they furnish as liquid and solid faces, milk/ and, 
animal increase, approximately balances as regards mmh^al 
matter, it may be assumed that the sampling and anafxaU 
have been sufficiently accurate to justify definite conclusions 
being based on any deficiency m nitrogen that mSjr^^bef 
found 

The work of Hansen and Gunther, Pfeiffer, and lmnpan<; 
dorff was carried out at consecutive periods from iBm to 
igo2, at the experimental station of Zwdtzen, near Jena, 
where stalls and dung-pits had been constructed for the 
purposes of this research Schncidewind's experiments Wece 
conducted at the station of Lauchstddt, near Halle 
Effects of Kainii —This was used by Hansen and Oiinther 
at the rate of 075 per 1000 kg live weight of stock 
lie Pfeiffer and Immendorff used twice as much. 


per day, while 
Th 


'he kainit was In no case spread on the Utter in the stOll, 
as this would have caused inflammation of the skin of tho 
udder, lags. and abdomen of the cows, but was opfhikflSo 
on the manure as spread and pressed into the pittkiL^ Jll, 
certain series of the experiments the manure was reidWed 
from the stalls dally, In others it was only removed Once 
a week Two weeks was the usual time necessary to collect 
a sufficient quantity of manure, which, with tlie liquide, 
usually amounted to about 8000 kg at Zwdtzen, and abOut 
one-fifth of this weight at Lauchsthdt. The period df 
storage was generally about four months 
Hansen and GUnther found that in pits the untreated 
manure lost 115 per cent of nitrogen , while the manure 
treated with kainit lost 144 per cent 
Pfeiffer found that the loss of nitrogen in untreated thknlire 
was 17 2 per cent , which compares with a loss of 19 5 
cent in the presence of kainit The loss of nitrogen mdU 
kainit was used by Immendorff was 213 per cent!, fhe 
loss m the untreated manure not being given in hie 
tentative report so far available Scbneldewlnd did ndt ex- 
periment with kainit. The results of these experuuefits we 
la complete relative agreement, and show that the Vffil pf 
nitrogen is greater when BalMt Is used chon when it fa 
withheld dj, -7 ' 

Effects of SuperphosphaUi^thla substance was spread 
twice daily over the litter in me stall at the rate of 0:^5 kg. 
per 1000 kg live weight The results obtained weife ad 
follows — 


- 

X l,*<ku of Total Nllrofcn 

^ > ■* f 

Hansen and GUnther 

In untnatad duAg 

Whwi Oiprr; io«d 

1 & 2 M ^ r 

10 25 

Pfciffisr . , 

17 ao 

9 ad& 

Imnendorfl' 


tySo* 


With superphosphate, as with kainit, the loss of olrfog^ 
duHng the storage of dung has been increased, 
however, be mentioned that Hanseil and Gaucher ' 
ImmendorE fOund that superphottph^te comeiYetf 
to an appredable extent so loq^ks the dunf.^ In f*-" 
hut that Its effects disappeared whehever its aoid ] ‘ 
and ffee euMuric add had baed neutraUsed by ^ 
and this rapidly occurred in Che edc. 
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iM* ?ooo kg', ]lv« weight wiw triti by Hamen 
, CHjime ifid likimendorff^ the ubMance cqipMed con- 

Jhff fully S par oeut P, 0 . It wm spread twice daily 

{(i^ tlM Utiar in the atall The result ubtained by Hansen 
^ml Qtidtber was chat after lymg for seventeen weeks In 
the manure that had been untreated had lost 1035 
Petit, of nitrogen, whereas that treated with the phos- 
pMtfo gypsum showed a loss of 14 47 p^r cent The loss of 
'Altfhgen found Immendorff when this substance was used 
acilouhM to ig a pel* cent This substance^ like the others, 
Would therefore appear to be valueless as a fixer of nitrogen 
of GfptUm . — ^This substance has long been re- 
^jcofininended as an agent for conserving nitrogen In the dung- 
htep* The resdftis of its use^ spread twice daily on the litter 
In the stall at the rate of i kg. per 1000 kg , live weight, m 
the experiments conducted by Hansen and Gunther, were 
Shat in the presence of gypsum the loss of nitrogen amounted 
to It 89 per cent , which compares with a loss of 8>56 per 
cent when nothing was mixed with the dung. 

Sqhneidewlnd, using a much larger quantity of gypsum, 
Mpliely, j Ibi per 100 lbs of dung, found that the loss of 
nitSogen was r^uced from 35 6g per cent to 15 aa per cent 
In this connection he says* “The use of gypsum has 
iftarkedly reduced the loss of nilrogen Assuming the ron- 
eerved nitrogen to have a good action on the crop, this 
agent may be said to have paid But as the bulk of the 
nurogen so conserved was found to consist of slow-acting 
albuminoid compounds, and seeing that the sulphate of 
lime was largely reduced to sulphides, which are directly 
injurious to plants, we cannot conclude that the use of 
gypsum has been profitable Investigations with this sub- 
stance Will, however, be continued “ 

Hansen and Gunther carried their experiments the length 
of using the various lots of manure on crops , but this part 
of their researches was hardly more favourable to the use 
of conservation agents than the other They thus express 
(hemselves “ When the various manures were used on 
crops, five times in six the treated manure acted no better 
than the untreated Only on one occasion was an improve- 
ment observable Field and pit experiments alike have 
proved that the conservation agents employed are of no 
velue.'* Schneidewind expresses himself dually forcibly 
when he says “ As the result of many experiments con- 
ducted by ourselves and others, we have arrived at the con- 
clusion that chemical substances are valueless as conserving 
•gouts. 

Pfeiger also tried sulphuric acid sprinkled over the manure 
ns it was placed daily in the pit, when it was found that 
the loss of nitrogen was reduced from 37 8 per cent to 
7 I per cent In this connection Pfeiffer says “ The cost, 
however, was nearly a mark for each kilo of nitrogen con- 
served, and the use of suIp)U 4 pic add is associated with SO 
many drawbacks that its "'^Mloynient cannot be recom- 
mended '* 1 Jf I 

, Schneidewind came to a^eimilar conclusion, and thus 
himself ' As a reside of numerous conservation 
•kpertmentB carried out with various quantities of sulphuric 
acid, and with various acid sulphates, we cannot advise the 
use df these substances 

,But although i>o benefits have been obtained from the use 
d the substances Indicated, some useful information is avail- 
•bla as to the advantages of giving attention in other 
dlMMiOns to the management of farmyard manure Hansen 
took four lots of manure of similar character, 
storing two of the lots in pits and placing the other two 
In hdapr in the open field From the end of September 
until Che 'middle Of December me pitted material had on 
thb nitorage parted with 13 s5 per cent of total nitrogen, 
whereas m loss In the manure 1a heaps averaged 35 3 per 
cede; jlVlien the behaviour of the ammonlacal nitrogen wae 
Knvaecigared 4 was fouhd' chat the loss was 33 73 per cent 
lA and j per cent In tkt heaps. The lose^ thera- 

Iqre, is greatest In that part of' the nitrogen which is the 
and ^e mbsC vahiiiadfe. 

miutQther aeTMi of exprtfhl^Cs'b^jdie sanug I nvcftCf gators 
the memUrb W^a dll placed but |p one can it Ww 

•l^read •e^dhUx^aifd trodden dhwn, while the escape of Uquldi 
in ihe^ other*, epaii^cbo mahure was aiioply 
Arown looaelfJU^ lyimlarly In^tba^pllt wlCbaut spmad- 


drain away. After lying for twenty- two weeks the lose Of 
nltrogeif was 15 76 per cent, in the pit containing the care- 
fully treated manure, whereas in ihe other p4 |he loss 
amounted to 3458 per cent 

Pfeiffer in a series of experiments proved that much Of 
the nitrogen that disappears from manure is lost before 
the manure 11 transferred from the stall to the dungstead. 
He IB strongly of opinion that stalls, boxes, and the like, 
should either be cleaned out twice daily, or, if the con- 
struction admits, the manure should be left to accumulate 
until It is some feet in depth, as in the system of manage- 
ment that prevails in cattle-courts and yards in this country 

1 he general conclusion arrived at, and clearly expressed 
bv Pfeiffer, is that excessive loss m manure can be best 
avoided by storing it in a deep mass in a water-tight -dung- 
stead placed m a well-shaded situation, in which the material 
IS firmly lomprc&scd Ihe nrressdry compression can be 
secured in various ways, perhaps most conveniently and 
effectively by means of the treading of cattle The use of 
a considerable proportion of moss-litter is strongly recom- 
mended 'Ihls substance not only absorbs and retains the 

liquids, but, being acid, it Axes ammonia In the absence 
of moss-1 it ter, loamy soil rich in humus will prove a useful 
substitute 

The Chemical Hxation of Atmospheric Nitrogen 

It has for long beep the dream of chemists to discover,^ 
or welcome the discovery of, a chemical process, capable 
of industrial application, by which the nitrogen of th« Xir 

could be made available to replace or to supplement out 

rather limited supplies of nitrogenous manures In his 
Presidential Address, Sir William Crookes had something 
to say ^ this fascinating subject, and looked hopefully to 
electr|^m-to solve the problem He pointed out that with 
currei^l^Btlng one-third of a penny per Board of Trade 
unit ii tOT of nitrate of soda could be produced for 2ftl , 
while at a cost of one-seventeenth of a penny per unit — 
a rate possible when large natural sources of power, like 
Niagara, are available— -the cost of such artificial nitrate 
of soda need not be more than 5I per ton.^ ^ 

Dr. von Lepel, in giving an account of recent work 
this subject to the winter meeting of the German Agri- 
cultural Society in February of this year,” puts the cost of 
electric nitrate, as compared with Chili nitrate, in the pr^ 
portion of 34 Co iq, which is in close agreement with Sir 
William Crookeses estimate Lepel points out that theji 
material obtained, neutraMa^^by some alkali, consiits of 
a mixture of di^ato*^d'P^wiEb When used in pot-cuUure 
experiiticnts i^ds gfVen iWSults closely agreeing with those 
furnished by Chili nitrate 

Good progress would also appear to have been mdde In 
another direction in the commercial fixation of atmospheric 
nitrogen, and a short account of the revolts was communi- 
cated by Prof Gerlaih, of Posen, to the meeting of the 
German Agricultural Society already referred to, and i*" 
published in the same issue of the Mtitheilungen, 

When air which has been freed of oxygen is conducted 
through finely disintegrated calcium carbide ^’at a fiigh 
temperature, one atom of carbon is displaced bv two atoms 
of nitrogen, and calcium ryanamfde (CaCNg) is formed. 
Ihis substance is also produced when a mixture of lime or 
chalk and charcoal la heated fto a temperature of sood^ C 
In a current of air ' When pure, this substance holds 3$ 
per cent of nitrogen, but In its crude commercial form it 
contains only about ao per ci^t 1 reated with acids, calcium 
cyansmide is changed into dicyandi amide, a substance bold- 
ing nearly 67 per cent, of nitrogen, but directly poisonoos 


to plants. Or, if heated in 
cyanamide parts with all its niti 
of course, 11 easily brought intd^i 
But experiments conducted at 
during the past three years, both 
field, nave mown that calcium cyai 
nitrogenous manure, field experlmon^! 
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In prepared aofl in pote the reeulti fuUy luvpaesed thoifc 
obtain^ both with nitrate of soda and sulphate of ammonia, 
the leas Ifttisfactory )ieldB obtained in the field bein^ perhaps 
due to the organic adds inducinr the formation of a certain 
amount of the poisonous dicvandlamide 
So far one may jud^ from the information available. 
It would appear that a^ricuiture will not hove long to wait 
until it IB placed In the possession of new supplies of that 
most poweHuL agent of production, nitrogen, and Sir William 
Crookes will see tl^e fulfilment of his prediction that the 
future can take care of itself ” 


JVitra^iM 

A few years ago much interest was excited in this and 
other cbuntrles by the announcement that the stientific dts- 
ioverjes of HellrlefeJ and \Vilfarth had received commercial 
application, and that the orgonisma of the nodules of the 
roots of Leguminosae could be purchased in a form con- 
venient for artificial inoculation '1 he specific cultures 
placed upon the market were largel> tested pracLicullv and 
experimentally, but the results were such as to convince 
even the patentees, Nobbe and Hiltner, that the problem 
which pminiacd so much for agniullure hud not been satlb- 
factonly solved Since that time, however, investigators 
have not been idle, and the present position of the subject 
IS lO be found in a recent Report by Hiltner and Stbnner ‘ 

It was early recognised that the organismB (bacteria) 
whlif^ inhabited the root-nodules of the various species of 
Lagdminosfc were not all alike, and that, in fact, they 
djbwed marked physiologUal if not morpholugical distinc- 
tions Any particular ^pecleii of leguniinous plant is found 
to resist more or lesb successfully the attempt of these various 
organisms to effect an entrance into itv rout-hdirsi, and 
according to tHe power of the organism to gam access, and 
to establish colonies, so Is the particular plant benefited and 
the stock of fixed nitrogen increased This power of adapt- 
ability of the organism is de>iignated its “ virulent e.” a 
term, however, which Is perhaps hardiv suited to our Knglish 
nj^de of expression, though it may for the present be re- 
tiiined It has been found that organism^ of what is called 
*'ltl[rh virulence” are capable of entering with ease the 
root^airs of vigorous plants at an earlv stage of their 
growth, and of inducing the formation of nodules that are 
large, numerous, arid placed high up on the roots 
Organisms of low virulence, on the other hand, enn only 
enter plants of Feebler growth, or plants that have passed 
the most vigorous stage of vouth, so nodules, in 

this case, are small and scarce, anej distribuft^ for the most 
part, n^ar the ends of the roots The practical object, there- 
fore, would appear to be the breeding of strains or varieties 
of organisms of high virulence, ad'ipted to the symbiotic 
requirements of the various important sfiecies of farm and 
garden legumint^ue crops 

The nitragin put on the market a few years ago was 
used In two ways, being either applied directly to th« fields, 
or mixed with water and brought tntn contact with the seed 
before sowing Under the former method of procedure an 
increase of crop was obtained only when the nltragm was 
used, on land containing much humus The explanation 
given (pT failure under other conditions was that the bacteria 


artlfici^ly introduced jieriHhed for want of food before the 
lemiminous seed germinated and produced plants 

Fajliifre of the nitragin to effect an improvement in the 
crop when it was sprinkled on the seed is now believed to 


be due to the action of ^secretions produced by the seed in 
the early stages of ^rmtnation These secretions are found 
to be rich in salts of potash, and when brought into contact 
with the bacteria In question they induce changes allied to 
plasmolysis, these changes are subsequently followed 
by death. This dlfificiAty was found to be got over by 
moistening the seed and gllpwlng It to sprout before the 
jOjUagfn was hppllbd , W^festly such a procedure would 
alwayif be di^ult,^ andfs^OnM impossible, to carry out in 
practice The object, however, would, ap^ar to have been 
gained in way, pajmely, by cultlvOAing the bacteHa 

in a medium that Impatts to them the heceeak^y power of 
iresistam* $Uch nourishment may tqke varlDUi fdl'ms, hfif 
that whfcH gavk^he bett results consleted of a miaturoyipf 
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aftim milk, grape sugar and paptoq, and It Is iq 

that the organisms of the nitragin now 4 iitHoM.M ' 

cultivated ^ 

' Early in the present year the new nitragin was b|}lq^ 
offered freef of cost la all members of the Garmaa Agrl^' 
cultuTarsbclel!|^ on the condition that It was ueed In arcspyd*'*’ 
ance with the directions that accompany It In consequenck.. 
of the large demand the free offer was in witiKft^wq„r^ 
but the substance may be purchased from Ifrof* HilthOTr o( , 
Munich, in quantities sufficient to treat the seed o| a half 
to one acre at the price of one shilling The United Stated^ 
Department of Agriculture are so >0011% meed Of the practical 
utility of the Improved nitragin that theV are dlstrlbutihg 
large quantities to Amrriian farmers Iti this way tbO' 
material will be thoroughly tried in two heituspheree undet 
practical conditions, and abundant evidence Ihould spon hq 
forihfoming as regards itn effects It is to be hoped that 
British investigators will not be deterred by past disappoint- 
ments from putting the new form of nitragin lo the test 

Improvtmani of Vartelie^ of Crops 

Speaking generally, the attention of agricultural investi- 
gators during the past hfty years has been directed more 
to mununal and similar problems than to the improvement 
of the yield of crops through the agency of superior varieties 
rhi>9, It seems to me, is the outcome of the tradition that 
ngruultural science is based upon ihemistry, using the terin 
in its old-fashioned and restricted sense, and as a consequence 
farmers have looked piincipalh to the chemical laboratory 
for light and leading It 14 true that much excellent work 
has been accompli shed from the botanical side, but this 
has been performed rather bv farmers, seedsmen, or 
amateurs, than by trained botanists But fuitunately the 
botanist m now getting his opportunity, and the posaibilltiea 
before him are sufficiently attractive 

Judging by the results that have been obtained, it would 
appear that wide divergences u> regards yield, nutrltiVo 
qualities, resistance to divease, and other important proper- 
ties exist between varieties of the bnnie plant-species , so 
muih so, in fact, Is this the case that atlention to the 
relationship betweeiy variety and loeitfitv would appear to 
be one of the most important matters to which a farmer can 
give consideration But it ha& been found that new varieties, 
are frequently unstable, reverting rather rapidly to an unr 
satisfactory form, or displaying a laik of power of resistance 
to disease It therefore becomes necessary constantly to btt' 
producing new varieties to take the place of those that are^ 
worn out, and it seems reasonable to anticipate that the 
professional botanist will take a much larger part m thi^ 
work than has been the case in the past 

Not only in tha yield of a crop greatly influenced as regqcdft 
quaniii) and quality by the vanelv of seed employed, bur, 
as 15 well known to practical farmers, the local origin of 
the same variety of seed has a marked influence on mahy 
properties of plants (vigmii’, resistance to disease, gnd 
resistance to frost, and lo weather generally), and ihesq 
roperties quickly react on the yield- In this country we 
ave a prejudice in iavour of the seed of English-grown rpd 
Hover, Provence l-utemc, Scotch potatoes, Belgian ffox; 
Ayrshire ryegrass, pme and larch from Scotland, NoirfoHc 
and C'ambndge barley, Warp-land wheat, aqd 
seems no reason to doubt that such preferencee are baw 
upon sound experience This subject would appear to 
one that is still full of Interesting and Important possihilllii^, 
and last year I had the opportunity of seeing some Btriklilg 
resuHa m a new and uncx^ted direction^ During the pait 
few yeaip the Austrian Experimental Forestry Statfon qf 
Moriabrunn has given much attention to the iiifluelva if 
the local origin of the seed on the resulting treas. eapeewlf 
the epmenon spruce, and, although it ia too early tq prqi^ 
nounce a final judgment pn the reouKs, theae are ak^y sd 
conepicupus as to warrant my ptadiig soma figueee be^a 
yoM-! ' 

fh the BUtunm of iSod a supply of emf waa.pbrauted>^f|^ ^ 
certain definite loea|UjM» the trees that yielded k 
varvlng dimensionk and situated M vartoua akitiulM ^ 
was sown In Ae Bpriug tfipy ip, the 
io ^ statibit, dnd^imfng been traofiptkokid Jvr 

portion of the youki^ tree* qfe t|i«q,npwr^oSwl^' 
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These figures show — 

(i) That where, in any particular locality^ mature trees 
Were measured at different elevations, the tallest trees, as 
was to be expected, were found at the lowest elevation 
(a) That where the seed of such trees was sown Che height 
of the resulting trees, at the age of six years, was m close 
relationship to that of the moth^er trees 

(3J That where mother trees of approximately equal height 
from the same locality and the same elevation (Treibach) 
Were selected, the resulting progeny were also of approxi- 
oiately ewal vigour 

The differences in the height-growth of the young trees 
Ore so striking as to lead to the conclusion that the financial 
returns of Forestry operations may be profoundly modified 
by the origin of the seed, and it would apparently pay 
nurserymen and planters well to give their careful attention 
to this subject. 

JoMt or Cooperative Work, 

In conclusion, I may be allowed to direct your attention 
to a prominent feature of experimental or demonstrational 
work whkh is found to exhibit itself in all countries of the 
world where serious attention is ^iven to the improvement 
of a^icultural production While, no doubt, it is the 
individual who plants the germ of a new idea and fosters 
Its growth until it IS fairly established, It Is by systematised 
cooperative effort that the practical value of the idea is 
tested, and that the knowledge is made available and accept- 
ablWIo the workaday farmer Various objections have b^n 
iirged against field experiments, and it need not be denied 
Miqt they are Incapable of supplying a satisfactory answer 
to many scientific questions Such experiments are exposed 
Id no small degree to the disturbing influences of inequall- 
of soil, irregular cultivation, the attack of animals, and 
ihfi vlcisaitudes of climate , but when reasonable precautions 
dM taken to guard against these, and given a sufficient 
qUtnber of tests, the results of field trials are of the highest 
as a guide to practice Apart from attention to the 
jM^Imkiary details 01 the scheme, and to care m carrying 
• n^Ot{g, the main point to aim at In field-trials Is to have 

f lAwih ea frequently duplicated or repeated that tl^e disturb- 
'factors inseparable ffom field-work will be largely 
illMted Such duplication may taka the form of repeti- 
of the same test on the same area year after year, when 
4ne qtoains some such series of,.results as those that' have 
helflao to make the reputation jif Rothamsted. But how- 
lOver 'convincing may be the results of a senea of expen- 
mopK that have marched mafestrcany on for half a century, 
\idi. attractlvenesB for investigator who desires to 
hot ohe but many -problems during hla lifetime For 
liiiOi therefore, duplication in Hni« gives place to 4u|rii9atjoii 
^ apace — in other words, he secures the same end," or an 
U In m^ny respects equivalent, by npeatiqg the 
aeveralplgces In the Same eeason, or ip a ifttort series 
Wr pHbiona JliiB met^ of work Is, ol coursh, by rto meant; 
M Otitised with great advantage by the |at? 
If, Voelclwr* ang by our moro ceosnriy departed friend Dr 
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Altken, and It is a Ime that is still beihg followed by the 
two great societies with which these distinguished workers 
were so long associated. Xhe method is also being practised 
extensively, chiefly through the agency of societies, M 
Germany, France, and other European countries, and It has 
taken firm hold In the United States and in soma of our 
colonies One of the largest and most successful agencipi^ 
in cooperative demonstrations is to be found In Canada, 
where, during the past nine years, an average of 37^000 
farmers have annually received small parcels of improved 
seeds through the Government experimental organisation 
directed by Dr Saunders It is claimed that the financial 
results to the country as a whole run C9 many millions of 
dollars, and there seems to be no reosonable doubt as to 
the accuracy of the statement 

I trust you will pardon my referring in this connection 
to a matter that is personal to a considerable proportion 6f 
this audience, and of saying that, In my opinion, one of 
the best pieces of work that has been done in this country 
in ibcent years is the preparation of the scheme of joint 
experiments by the Agricultural Education Association 
The problems set for solution under that scheme are of the 
simple, direct, practical kind that field-work is thoroughly 
qualified to deal with But the essence of success lies in 
the power of numbers, and the control of this factor rests 
with the members of the Association themselves Now, most 
of the members of that Association ore not onlv investigators 
but also teachers, and many of the institutions that they 
represent have recognised the advantages of keeping In 
touch with their past pupils through the agency of collegiate 
Associations. These old students, it seems to me, repj^a^ent 
a large mass of most valuable material for carrying thrbugb 
cooperative experimental work of the class referred to, and 
I am convinc^ that the agriculture of the country would 
benefit in no small degree were this powerful agency fully 
utilised 


SECTION L 

fcDUCATIONAL SCIRNCB 

Opening Address by the Right Rbv the Lord BiEilor ov 
Hbrbporp, do., LL D , President op tub Section 

I AM moved to begin this address with a word of personal 
apology, the strongest feriing in my mind, as I rise to 
deliver ft, being that In the fitness of things some one of 
the many dietiitguished representatives of education m this 
University would have been the natural occupant of this 
chair on the prepent occasion , and for my own part I could 
hardly have bipught myself to accept the invitation with 
which 1 have been honoured had 1 not been led to under- 
stand that on occasions of this kind it is preferred 'by the 
members of the University visited that some one from the 
outside should be invited as I have been 
Thus 1 have accepted, not without hesitation and mis- 
giving, but with the more gratitude, as feeling that I am 
here because of the wish of the Cambridge authorities to 
have someone connected with the University of Oxford, 
and t desire that the grateful acknowledgment of this 
courtesy and kindness should be my first word as President 
of the Educational Section ^ 

Ihe inclusion of EcHicatton among the various section* 
of this Association for the Advancement of Science is 
suificient evidence that a new educational era has begun in 
this countiry 

Whatever may be the defects of our educational system 
or want of system, whatever changes may be necessary to 
bring It, In the current phrase, up to date, the days of 
unihinking tradition are over 
Scientific method is entering on its inheritance, and tt 
has begun to include the field of education along with other , 
fields of life and thought within the sphere of its Influenee 
And scientific minds are asking on every side of us what 
t* i^? education, we nn the right wap 

True education, almost msuij 
has bpan often daflned ki woti_, 

Wato told us long ago how It Is music for the soul nnd 
gyi^M^ for the body, bkth, Intended for the boMt bf chfe 
ww Ic is a IK«-Tong proeess. how good mannoii^ are 
a ^Branch o| it qnd poetry uta principal part, tho 
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poets are but poor educators, how great is the importance 
of good surroundings, how the young should be reared in 
wholesome pastures and be late learners of evil, if they 
must learn it at all how nothing mean or vile should meet 
the r}e or strike the ear of the young, how in infancy 
education should be through pleasurable interest, how 
dangi rolls it is when ill direLted, how it is not so much a 
process of aiquisition as the use of powers already existing 
in us, not the filling of a vessel, but turning the eye of the 
•foul towards the light, how it aims at ideals and is intended 
to promote virtue, and is the first and fairest oE all things 
In this description, 1 take it, we most of us agree, though 
some of Plato’s views would doubtless elicit dilTercnces of 
opinion amongst us, as, for instance, that education ought 
not to be compulsory, or that it should be the same for 
women as for men 

One of his statements may be soothing tn our English 
sclf-cumplareiii y, for as is the habit of idealists in every 
age, he says that even in Athens they care nothing for 
educational training, one of the most brilliant of their 
younger statesmen pleading that it does not matter, because 
others arc as ignorant as he 

Or again, nur own Milton sums it up in fewer words, but 
very impres^^ively, when he says true nducatinn fits a man 
to perform justly, skilfully, and magnanimously all the 
offices, both private and public, of peace and war 

It IS a noble mm whn h he thus sits before us, to make 
our sons skilful, just, magnanimous, and cviry description 
of aims and iiiethodii can be little more than an expansion 
of it 

or the importance of right aims and ideals there can, 
PHto reminded us be no question, because of the danger 
of ill-dirpited aims, and the lasting natuie of early 
impressions 

What we learnt at school, when all the world was young 
to uk, whether we learnt it with weariness or pain, or 
under happier influences with a quickening pulse and the 
glow of enjoyment, passed into the blood, as Stevenson said 
somewhere, and became native in the memory 

True education, then, as we all acknowledge, aims at 
cultivating the highest and most efficient type of personality, 
men not only appropriately and technically equipped for 
thrir professional business, but men endowed with the best 
gifts and inspired with high purposes, men who desire to 
follow the more excellent ways and to lead others m them, 
who love knowledge, truth, freedom, justice, in all the 
relations of life, whether individual or social, men marked 
by sense of duty ai\d moral thoughtfulness, public spirit, 
and strength of character 

^luch an education is the true basis of individual and 
national welfare, and experience has abundantly shown how 
necessary this is to save men from distorted views of history, 
from wrong conceptions of patriotism and public duty, from 
mistaken aims and disastrous policy 

Thus, for instance, a good and true education shows us 
that the true basis of life is moral and economic and not 
military, and the true aim of both individuals and nations 
IS knowledge, justice, freedom, peace, magnanimity, and not 
pride, aggression, force, or greed 

Scientific consideration of our subject will of course deal 
largely with such details as the relative claims of the 
humanist and the realist, subjects and methods of instruc- 
tion, the correlation of diiTerent grades of education, the 
adaptation of this or that system to special needs, and so 
forth , but through all this these fundamental requirements 
of the true education, as placarded before us by Plato or by 
Milton, mukt always hold (he chief place, and all others 
must be kept in due and conscious subordination to these 
'Jhis very obvious remark calls for repetition, as we are 
so apt to lose sight of ideals amidst the dust of controversy 
about df tails or methods or practical needs, 

How, then, does our English education stand when thus 
considered^ And what signs are there in our life of our 
having fallen short or fallen behind, or missed the best that 
was possible in our cj|-cufnstanres^ 

It may, I venture to think, be fairly said that to a 
reflective observer Various things are patent which seem 
to make it expedient that the subject of education should 
have its place in the proceedings of a scientific association 
like this, alihoygh there may be difference of opinion as to 
how it should be handled there , 
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In saying this 1 have to admit that some eduenfctafil 
reformers seem to have doubts as to the propriety of Ita 
mchisjon in your programme 

The element of personality i$ so preeminently vital itl all 
education that some men say it cannot be Created aa wholly 
scientific m the ordinary sense, and that there Is seriOUO 
risk in subjecting It coo rigidly to the methods of investi- 
gation which naturally hold the field in the mam depart- 
ments of this Association, and that men who are wholly 
accustomed to such methods are not the best equipped for 
dealing with the problems involved in the educaclori of the 
young 

If 1 endeavour in a few paragraphs to express what^ so 
far as I understand it, is the ground of this fear in the 
minds of some thoughtful objectors, 1 trust I may not be 
thought to be wasting your time 

Ihis Section is still in its swaddlmg-clotheSt It has to 
justify Its existence in the loining years It is therefore of 
moment that it should be started on its course of early 
growth as free as may be from prejudice and with the 
sympathy and support of all who, whatever be their views 
as humanists or realists, as men of letters or men of science, 
av teachers of religion or men of practical affairs, desire to 
see the education of the young m our country advancing 
and expanding on the best lines 

On this ai count the misgivings or warnings of every 
thouglUfiil critic deserve oiii attention and may be helpful 
in what I am saying it will be understood, I hope, that 
I am not expressing views of my oun, but endeavouring to 
act as the recording instrument, a very inadequate and old- 
fashionccl instrument, of views which come to me from one 
quarter and another 

The inclusion of the study of education by the British 
Association for the Advancement of Science among its sub- 
jects of investigaiion is, they say, not altogether free from 
ri&k 

If you treat education too rxclusively according to the 
analytic naturalistic methods of scieiitihc men you incur 
(he danger of unfitting teachers for the best part of their 
work, which depends on the inspiring infiuence of personal 
ideals breathing through all their lessons, on a vivid sense 
of the subtle element of personality in the pupil, 
and on their responsible exercise of the power of their own 
personality 

In giving the scientifically educated teacher the analytic 
knowledge of the dissecting ihamber you may possibly rob 
him of tho magnetic power of personal sympathy and in- 
fluence In this senke, at all events, \ou must not de- 
humanise him Ihe most eminent psyihulogiats, the critics 
tell us, are beginning recognise (he danger, and they bid 
the educator beware of science which has a great deal to 
say about mental processes but takes too little account of 
the emotions and the will, and sppiTib inclined to forget that 
men are personalities and not plants or trees or machines 
and that boys will be boys 

The combination of a living and fruitful experience, these 
critics assert, with systematic organised scientific methods 
and processes is more difficult in education than in any other 
realm of knowledge, because the data are so complicated 
and so subtle and elusive 

Hence, they say to me quite frankly, the risk ol failure 
to do much that will be of real value in your Educational 
Section 

In particular I have the impression that they set no great 
store by presidential addresses, although the address to 
which you are now listening has at least one merit, that it 
has no claim to be technically scientific, but is wholly based, 
so far as any positive conclusions or recommendations are 
concerned, on practical personal observation and experience 
This section, say the critics, will do its best Work by seek- 
ing first of all to determine and to set forth — 

(i) What field is to be covered when education Is to be 
treated as a scientific study, and what are the limits of the 
field, taking care to give due regard to right ideals of moral 
and social progress as a primary part of the whole 
(a) What methods of investigation are appropriate and 
what are inappropriate to the study of education 
Such ore some of the warnings With which we are asked 
to begin our discussions. The critics ask the men bf scienca 
to remember that they are leaving their accustomed Mds 
of purely natural phenomena, and entering n field of InV^tn* 
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fftdon vhich IS largely, if not mainly, Bocial, political, 
reO^glous, moral, and lends itself only in a limited degree 
to those problems which men whose sphere is natural science 
are more accustomed to handle 
Thesb are some of the criticisms which, as men of science, 
you have to meet, and 1 may safely leave them to your 
tender mercies 

Por mySelf my attitude in the whole matter must of 
necessity bo a humble one For many years of my life 1 
was a teacher, but entirely untrained, or rather self-taught, 
that IS to say, relying for my instruction and guidance 
entirely on my own reading, observation, experience, and 
practice 

1 belong to the pre-scientilic age of Englishmen engaged 
m education I grew up to my profession anyhow, like so 
many others , and now for some years I have ceased even 
to teach, and so even as un untrained tcaiher 1 am out 
of date 

It is due to this audience and to my subject that 1 should 
SA\ thus much It is my appeal for your kind incUilgemp 
As regards the critics whoiip \ie\vs I have endeavoured to 
express, 1 may say at once that I do not go with them, 
because 1 am profoundly (onvinced that our Lnglisli educa- 
tion needs the mduenre of more light and more ihoughl 
from every quarter, icnd e^specially from (hose who are 
familiar with scientific methods “ Ulessed are they that 
sow beside all watcr<3 ’ 

Moreover, 1 hail th<* application of scirntilic mttlligenie 
and scientific methods to this subject, bttauve, looking back, 

I am profoundly const loub that 1 should have done my own 
educational work far less imperfectly if in my youth I had 
undergone any rational scientific illuminating preparation 
for It 

In such a pro(e<i<i I should have lost no personal gift or 
aptitude that 1 possessed, and 1 should have gamed some 
early knowledge unU lonfidmce and power which would 
have saved me much discomfort and anxiety and some 
mistakes and failures, and would have saved my pupils 
buine loss and possibly some distress 

When 1 turn with thes€ thoughts m my mind and look 
out over the field of English life 1 see '^ery stiong and valid 
reasons why our education, its merits, its defects, its methods 
and results, should be senouslv considered here, as also m 
very different assemblies else where 

Above all, the persistently traditional and unsrirntifii 
spirit that still pervades so much of it from top to bottom, 
Its laik of reasoned reflection, demands our special 
attention 

" The want of the idea of science, that is of systematic 
knowledge," said Matthew Arnold, is, as I have said 
again and again, the capital want at this moment of English 
education and English life Our civil oiganisation (in- 
cluding our education) still remains what lime and chance 
have made it " 

This WBB written about thirty-six years ago, and it ih, 
to say the least, a surprising thing that in an age of 
unusually rapid scientific development it should be, in the 
main, still so true, as it undoubtedly is, of a great part 
of our English educational system 

There is the lack of any systematic preparation for the 
business of teaching which still prevails throughout our 
middle and upper-class education, although here m Cam- 
bridge and in Oxford some excellent pioneer work is being 
done In the training of teachers 

There la the general lack of interest in education whuh 
IS still so noticeable in a great deal of English society of 
all grades, the spirit of indifference to it, and even the 
tendency to depreciate the intellectual life 

There Is the excessive influence of tradition and routine 
on our great schools and universities, and in some quarters 
an inert or suspicious conservatism 
There is throughout our middle-class education a state 
bordering on chaos, a country largely unexplored, a mixture 
bf things good and bad, involving a vast amount of wasted ' 
^ Opportunity and undeveloped faculty ^ 1 

Even in elementafjr education, which has received the 
Urgeet share of, public attention, there is much that needs 
tjo be done ih a more thoughtful and acientiflc spirit 
Party polltfcs have to be eliminated as far as possible, 
hep^any ecclesiastical politics 
nTha fltness of a great deal of the teaching to the special 
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needs and requirements of the children has to be considered 
afresh 

The tendency to overlook the interests and the attain- 
ments of each individual child has to be checked 
Ihe wastefulness of our absurdly truncated system of 
elementary education stopping abruptly at about twelve 
years of age and then leaving the children to drift away 
into an unexplored cduLational wilderness has to be super- 
seded by some rational system of continuation classes made 
obligatory! 'iruly Ihe harvest is a plenteous one for those 
who desire to uplift our English life bv helping forward the 
best modes of educating the ri<;ing generation m a scientific, 
or, in other words, a wise, intelligent, and lai ge-niinded 
spirit 

Much, it IS true, has been done 111 almost every part of 
the educational field during the last half-ci ntury, but not 
nearly so much as ardent fi lends of eduialinn anticipated 
forty >ears ago 

1 have already quoted some significant words from Mi 
Vrnold’s illuminating Report on the Schools ind Univnrsitips 
of the Continent as he saw them thirty-!!t\ en years ago If 
that report had been turned to immediate pi ictical account 
at the time, if some English statesman, like William von 
Humboldt, had been enabled with a free h.ind to t'lke up 
and give eiTect to Mr Arnold’s chief siiggf ilions, as Hum- 
boldt and his colleague.^ ga\c effect to then ideas in Prussia 
in the >cars 1808 onwards, the advantigi to our lountry 
to-day would have been incHlculahlr 

In our insular disregaid or dHpreciatnm of mtcllei tual 
md scientific forces actually working in other countries, we 
have undoubtedly wasted some of that time and tide in 
human alTairb which do not wait for eilhn no 11 or national 
But, putting regrets aside and turning to some of the 
practical problems that seem to confront us to-day, 1 ventme 
to put before you for consideration such lursory ind un- 
bvstcinatic observations or suggestions as my personal ex- 
perience has led me to believe to be of prailical importance 
Tor more than this 1 have no qualihcation 

In the first place, the growth of ciowded 1 iiy populations 
and the conditions undir whuh mullitudes have for at least 
two generations been growing up and pas^sing their lives 
in our great cities have set us face to face wiili the verv 
serious preliiiiinarv problem of phvsK al health 

If our physical m inhood decavs all oUe is endingered, so 
that the first business of the pckualur is In look W'l II to the 
londitiuns of a healthy life from infincy upwaids 

Hence the great ediuaiiontl important e of the petition 
piesented b> 14,718 medical pracittioncrs, including the 
heads of the profession, to the central ediiialional authori- 
ties of the United Kingdom 

I his fietition opens with these impresMve words 
" Having constantly before us tlie serious phv'iical and 
morel c'ondltions of degeneracy and disea'^e resulting from 
the neglect and Infraction of the elemental y laws of hygiene, 
we venture to urge the Central Educational Authorities of 
the United Kingdom (the Board of Education of England 
and Wales, the Scotch Education Dopai tinent, the Com- 
missioners of National Education in Ireland and the Inter-^ 
mediate Education Boaid of Ireland) to lonsider whether 
It would not be possible to include in the curricula of the 
Public Elementary Schools, and to encourage m the 
Secondary Schools, such teaching as mav, without develop- 
ing any tendency to dwell on what is unwholesome, lead 
all the children to appreciate at their true value heathful 
tiodily conditions as regards cleanliness, pure air, food, 
drink, &c Tn making this request we are well aware that 
at the present time pupils may receive Leaching on the laws 
of health, by means of subjects .ilitiost Invariably placed 
upon the Optional Code By this method effective instruc- 
tion is given to a small proportion of the pupils only This 
does not appear to us to be adequate We believe that it 
should be CQfnpuUofy and be given at a much earlier age 
than at present 
And It -concludes as follows — 

“ In many English-speaking countries, definite attempts 
are being made to tram the rising generation to appreciate 
fri^ childhood the nature of thbse inftuences which Injure 
physical arid mental health Having regard to the fact that 
much of the degeneracy, disease, and accident with which 
medical: men are called upon to deal is directly or indirectly 
due Co the use of alcohot.i and that a wklespccad ignorgpife 
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pi'pvaila concerninjir not only thp nature and properties of 
Ihi^ <iubBtanre hut alto its elTerts on the body and the mmd, 
we would urgfe the Board of Education of Eng'land and 
the Scotch Education Department and the Irish 
Education Authorities to include In the simple hygienic 
teaching whuh we desire, elementary matruction at an early 
age on I he nature and effects of ulinhol We gladly 
rciugnise (i) the value of the teaching on this subject given 
in some schools in Ireland and in a proportion of the schools 
of (ireat Britain, by means of reading primers, moral- 
f. instcuLtion talks, Ac , and (2) the excellence of the occasional 
teiflpeQince lessons provided in certain schools by voluntary 
orgiinisations but until the four Central Kduratinnal 
Authorities of the United Kingdom include this subject as 
part of the s\stem of National Education, it appears to us 
that the mass of the pupils must fail as at present to receive 
that s)steiiiatu teaching of hvgiene and of the nature and 
effects of alcohol, which alone wt consider adequate to meet 
the national need P'lnalK, we would venture to urge the 
nei essilv of ensuring that the training of all teaihert. *»hull 
include adequate instruction in these subjects " 

1 Ills petition, coming, as it does, with all the weight of 
the niecliC il profession, ns the expression of their experienLC 
and convictions, is, to 111 v mind, one of the most important 
education il documents which have been published in our 
time, and it cun hurdl> be disregarded without incurring 
the charge of folly 

ft 11111V be worth while to set it for a moment side b\ side 
with the fashionable cult of athleticism, as bringing into 
relief our cunouHly unscienliru inconsistency m such mutters 

On the one hand, in our absent-minded wav, we have 
ullowi d ihese generatinns of town-dwellefs, to say nothing 
of rural villagers, to grow up and live under insanitary 
conditions whuh inevitabh produce a physically degenerate, 
enfeebled, and neurotic rate of men and women 

On the other hand, in the upper and micidle classes, we 
have been sedulously cultivating the tuste for physical 
exercises, outdoor life, iilhletus, and sjiort, thinking nothing 
of such import unce as the devrlopmcnt of the bodv, admiring 
nothing so much as bodily prowess, carrying all this to 
such un extent that a natural and wholc^soine use of athletic 
exercise has brs*n fostered into a sort of fashionable 
uthiptu ism, with all its paiasitic piofessionalism, possessing 
both soul and body 

And the lesult has been curiously signilkant, at one end 
of the scale neglect of the rudiments of sanitation, the loss 
of the corpus ^anfiin, at the other end the idol worship of 
athUiicisTn, the depreciation of the intellectual life, and the 
loss of the mens fanu 

Are we not then in some danger of drifting into the ways 
of the (ireeks, not in their best days but in their decadence, 
and of the Ramans under the demoralising influences of the 
Empire'*' 

J he (keeks, us we are constantly reminded, m the great 
period of their creative influence, found nothing so absorb- 
ing ns the things of the mind, a preeminent charHcterishc 
of their life was their love of knowledge, their fine curiosity, 
their enjoyment of the things of the imagination and of 
thought It has been noted that what specially conciliated 
an Athenian voter was the gift of a theatre ticket , and this 
IS a ver) instructive and significant fact when we bear in 
mind that the theatre was the great teacher of religion, 
morals, poetry, patriotism, nil m one , that it combined the 
inHuf-nces of Westminster Abbey, the plays of Shakespeare, 
and the heroic achievements of the race , whereas to an 
ordinary English voter these things are too often only as 
caviare to the general 

U so, our education has before it the task of doing what 
lan be done to alter this, and from the (ireeks we may 
derive both lessons and warnings ft was in the days when 
this decadence was beginning that their excessive admiration 
of the professional athlete, what we might call their athletic 
craze, called forth the bitter jibes of Euripides, and his 
impressive warnings and exhortations to admire and to 
crown with their highest honours, not those who happened 
to be swiftest of foot or strongest in the wrestling bout, but 
the man of sound mind, wise and just, who does moat to 
guide others in the more excellent ways, and to uplift the 
life of his community 

dent ^TiiToi edAti 

ad\Ai#Ta, kbI dfimiai ftv AWjp 
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Here we haVe a warning by no means inappropriate tf» 
our own life and its tendencies It la, indeed, high time 
to bring serious and, let us say, scientific thought to beat 
upon the whole matter 

As 1 look with such thoughts in my mind over those 
portions of the educational field with which 1 have betn 
personally familiar, 1 note various things which seem to 
call for both consideration and action 
laking first the elementary sthool, it is to be noted that 
our siystem does tuo little to draw oui and stimulate the 
faculties or to form the tastes of each individual child 
Claiises are still in many cases far too large 
1 he system of block grants, being inadequately safe- 
guarded or supplemented by inducements to individual 
children to apply and prepare for certificates of merit or 
proficiency, however attractive it may be to inspectors and 
teuthers, needs to be very larefully watched in the interests 
of individual children 'ihe individual child requires the 
hope and stimulus of some personal recognition or distinc- 
tion, if Its faculties are tn be fully roused and its tastes 
properly cultivated 

Moreover, the aid of scientific thought and expericme it 
needed tn bring both the subjects and methods of uiMtruition 
into closer and more vital relalionship with the environmenc 
of the children and with their practical requirements, and 
more weight has to be given to specific ethical teaching, 
that moral and spiritual training day by day, which has for 
Us end the development and strengthening of character, 
nnd taste, and issues in conduct, which is the greater part 
of life 

\nd seeing that it is iif the essence of anv rational or 
siientific si stem to avoid needless waste, it is time that our 
elementary eduiiition should no longer be left in its absurdly 
truncated condition, whuh allows a child's education to be 
slopped abiLiptly and finally at or about the nge of twelve, 
when in the nature of things it should be onlv beginning. 
As thin|;s are at present, just when the parent of the upper 
classes lb anxiously considering what sihool vv'ill be the best 
for his son, a vast number of the children of the poorer 
classes are left by Ihe State to drift out into n wildernesiv 
where all things are forgotten 

In this connection, however, it is due to the Board of 
Education that we take note of the reminders lately issued 
in the Introduction to the New Code and the memorandum 
prefixed to the Regulations for the 1 raining of leachers 
i his Introduciion to the ('ode reminds every parent, 
school -manager, "'^nd teacher, very emphatically, that th^ 
purpose of the sihool is to form and strengthen the character 
and to develop ihe intelligenie of the children, to ht them 
both practically and intelleLtually for the work of life, to 
send them forth with good and healthy tastes and the desire 
to know, with habits of observation and clear reasoning, 
with a living interest in great deeds and great men, anti 
some familiarity with, at all events, some portion of the 
liierature and history of their country, and this being so, 
the special charge and duty of their teachers 1$ by the spirit 
of their discipline and of their teaching, by their personal 
example and influence, to foster in the children, as they 
grow up in their hands, habits of industry, self-control, 
endurance, perseverance, courage, to teach them reverence 
for things and persons good or great, to inspire them With 
love of duty, love of purity, love of justice and of truth, 
unseJAbhness, generosity, public spirit, and $0 not merely 
to reach their full development as individuals, but also to 
become upright and useful members of the communltv In 
which they live and worthy sons and daughters of the 
community to which they belong 

Hardly less valuable, as a contribution to education which 
shall be more thoughtful than hitherto, is the memorandum 
prefixed to the new Regulations for the Training of 
1 eacherx 

I confine myself to one significant quotation from thia 
valuable document 

** Much of the instruction which is given in alt st^jecte 
must necessarily be founded upon the statements and tlM 
experience of other persons , but every education which dc» 
serves to be called complete must Include sortie training of 
the student In those systematic methods of inquiry which 
are necesaary for any assured advance in knoWledge, and 
which are the most truly educative of all mental prooeisesd 
"If this scientific spu-it is to And Its rlghc ekpressioa Irt 
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lln teaching f^iven in elementary schools it must be made 
cf> imbue the whole study the Intending teacher during 
hie course in the framing College It must not be lon- 
flned to any one branch of the curriculum It is true that, 
partly as the result of tradition and partly from other 
reasons, the term ‘ scientific method ' has come to be 
associated more particularly with the study of natural pheno- 
mena But as a matter ol fact, scientific method is of equal 
importance, and is indeed of ancient application, in the 
fields of history, literature, language, and philosophy , and 
wherever knowledge of these has made advance, it may be 
discerned that the essential processes of scientific inquiry 
have been employed ^^hen Matthew Arnold declared in 
]8h8 that the want of the idea of science, of systematic 
knowledge, was the capital want of English education und 
of English life, he was thinking of (inence as a method 
and not as a prescribed portion or subject of a curriculum 
ll cannot be doubted that this want has been seriously pre- 
valent in a large portion of the education and training 
hitherto provided for ejeinentar\ school leathers ’’ 

We might, indeed, iMdpn I he scope of these cibservations 
and say that this want of regard for sc icntific method has 
been and is a prevalent want in almost everv dcpariment 
and grade of English education 

These u n arcus tom ed utterances from Whitehall mav very 
well prove niemornble in the history of English education, 
as the words of William von Humboldt, quoted bv Matthew 
Arnold, are so memorable m Lonnection wiih the education 
of (lermanv “ Ihe thing is not to let the sihools and 
univer'iiiips go on in t drowsy and impotent routine , the 
thing IS to raise the culture of the nation ever higher and 
higher bv their means ” 

Passing from the sphere of the elementarv schools to that 
of secondary education, we enter on a sphere in which there 
IS much greater need of careful study and the guidance of 
thu'ke who know 

Our secondary education has by the Act of iqoi been 
handed over verv largely to county councils, excellent but 
heterogeneous bodies, and for the most part not onh 
Ignorant nf eduiational necMls, methods, and possibilities, 
but quite unaccustuiiied to their practical consideration — 
altogether unprepared and untrained fur the responsible work 
now thrown upon them, and h ernpered bv their besetting 
fear of the ratepayers 

Add to these difiiculties the prejudice, so c’oinnion in the 
ordinary English mind, against whaty is known as the 
* PKpert,” that is, the man who knows frc)ni experience 
and IS therefore likely to be earnest for improvement, and 
to believe that wise educational expenditure will repa} itself, 
and you see how manifold are the obstacles in the way of 
immediate progress 

These county authorities need first of all to be themselves 
instructed and persuaded as to the right subjects for their 
schools, the coordinalion or proportion of subjects in any 
scheme to bo enc'uuraged, the methods of instruction, the 
sort of teachers to be appoint^, the wisdom of spending 
public money on good educatkm. as exemplified in other 
countries, like Germany, Swlpcrland, the United States, 
Denmark 

Our local aulhoritieR feel and recognise that something 
is needed, but very often they seem to be like children 
trying in the dark From lack of educational knowledge 
and educational experience they do not always know the 
difference between the right and the wrong method, or 
between the good and the bad school 

In our rural districts at all events it may be said further 
that one of our first needs is to persuade the local authori- 
ties by some cxinvincmg proof that expenditure on popular 
education higher than elementary is a wise economy, and 
that their bread cast on iKlucationBl waters will come back 
to them, not after many days, but very soon and m their 
own homes Thus my observation has led me to the con- 
clusion that by way of preliminary to progress our new 
educational authorities need instruction or persuasion as 
to the Importance of a sufficient provision for really good 
secondan educatfbn , and it would greatly exf^ite progress 
If the Government could and would offer more liberal 
secondary education grants to be earned bv efficient schools, 
and Initial grants towards buildings and scientific equip- 
ment, to be met by contributions from loial rates or other 
local sources, public or private. 
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Many prrsoiib and localiLins would be ready to lax them- 
selves with the view of securing a Treasury grant not avail- 
able without such taxation Meanwhile the wheels of our 
local educational charJotb are tarrying on every side so far 
as higher education, whether general or tei.hnical, is lon- 
(.erned 

It would also stimulate our local educational authorities 
1 / they could be more fully informed hv to the praitical 
advantages which have been derived from a practical system 
of popular education in such a country as the United States 
of America , and still more if they had set plainly before 
them the wonderful results derived by a poor count ryy^^Ukli^ 
Denmark during the last Iwenty-five years, and in the face 
of every disadvantage, from the sysLcm of education iditiuted 
by Bishop Grundlvig and taken up by the (government 

And the need of our middle classes, especially that of Ihe 
farmer and tradesmen classc's, is very pressing A great 
deal of the education they remve is given in schools of which 
the public know verv little, whether as regards qualifications 
of the staff — moral and ml oiler lual -equipment, or methods 
of teaching, or even sanitary arrangements, and it is to 
be fiarid that much of this educ ition would on inqiitiv be 
found (o be verv poor, if judged by any reasonable standard 
of modern requirements 

\\hpn we jiiss to the (lass of sriiools generally spoken 
of as public schools, those that look to the ancient Universi- 
ties as the goal of their best pupils, wl enter on another 
verv interesting and important field of study 

Hut for the beginning of our investigation we have to go 
behind these schools to the preparaturv sihciol, which has 
now assumed a definite plar e in secondary education, and 
theiefore calls for serious attention Some of the^e schools 
are verv good so far as the conditions under which they 
work admit of excellence, m others there is, it ih to be 
feared, much room foi iniproveinent 

And such schools are now so largelv used bv paients 
(hat their condition bnomes a matter of vital importance, 
as a bov 's progress and prospects, his moial and intellectual 
future, are verv frequently determined for good or ill uy 
his experience in ihr preparatory sthool, bv the bent which 
has there been given to liis moials, tastes, ambitions, by 
thr fostering of liis intellectual gifts or the failure to foster 
them 

In the course of inv own experience I have known many 
boysi whose prospi‘iis in life were spoilt by their unhappy 
beginnings in some preparatory school, and who conse- 
quently entered their public school foredoomed to failure 
1 hese schools an in most cases private-adventure schools, 
conducted for private gain Their staff consists verv often 
of voung men untrained for the work of education, and 
soinetimes underpaid Xhey are subject to no public inspec- 
tion or examination , in fact, the general public have no 
knowledge of their condition 

Seeing how grave are the considernlions involved, I hold 
it to be one of the Ihmgb needed fcir the general improve- 
ment of our secondary education that every private school, 
of whatev^er kind, shouid be Imbie to public inspection and 
public report thereon , that n licence should be required for 
every such school , and that the staff and their qualifications, 
and the remuneranon given tb each of them, the sanitary 
condition, sujtabihty, and educatinnai equipment of the 
premises, Rhould all be considered in connection with the 
giving or withholding of a licence 

As regards the curriculum of the schools preparatory to 
rhe public schools, the subjects (aught, and the proportion 
of lime allotted to each, it has to be borm, in mind that they 
are not free agents In this respeeffMPy are dependent 
on the requirements of the entranCe^Wtami nation at the 
public schools which they supply, fiist as those schools lil 
their turn are dependent on the requirements of the university 
to which they send their pupils 
Thu», when we come to confer with the authorities of 
the public BchooJs our first inquiry is whether their entrance 
examination i^i such as to conduce to the best system of 
education from infancy upwards 

Believing, as 1 do, that there is room for improvement, 
I would ask them to ronbider and come to a general agree-* 
ment as to the subjects on which special stress should be 
laid What place, for instance, is occupied in the Eton 
entrance examination by such subjecls as English language 
and literature, English composition, spelling, handwriting,. 
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and reading- aluud '' What weight iff given to elementary 
drawing, or to an elementary knowledge of natural pheno- 
mena, so as to encourage in the preparatory school an 
Interest in the mineral, vegetable, and animal world around 
us, and to stimulate in early years the habit of observation, 
and to impress the difference between eyes and no eyes^ 
Surh subjects as these, it is now generally recognised, 
ought to be given a foremost place and equal weight with 
the modicum of arithmetic, hVenth, and ancient languages, 
whirh have hitherto, as a rule, formed the staple of this 
entrance examination, and have tonsequenlly given an un- 
natural twist to the earlier education of our boys 

As regards the public schools theni^ielves, if we consider 
them critically — though, on the other hand, 1 trust, b\ no 
means forgetting their many and great excellences- the 
points that invite attention would s>eeiii to be siuh fis the 
following — 

There is undoubtedly a great (IhuI of Waste in these schools 
owing to the poor teaihing of unlrained inasteris, who in 
some rases cannot even ni iintain roa^unable diSLipline, and 
in many more have no real knowleflge nr ma'ilcrv of the 
best methods of teaching then siihjcil, hi it linguistiL, or 
hiMorical, or literary, 01 suentihc, and have not acquired 
that first gift of an elVlcienl teacher, the art of interesting 
their pupils and drawing nut their fatuities and then tastes 
It would, therefore, be reasonable, as it would certainly 
be stimulative and advantageous, to require that all nias(,ers 
should be bound to go through some system of well-con- 
sidered and serious preparation or trainin|f for the rracher's 
work, or at the least a probationary period 

It aHould, 1 venture to think, be made a rule that no 
master could be placed on the pennamnt staff until he was 
certified and registered as having Fully satisRed this require- 
ment and given proof of his eHicirniy 

And here 1 would venture to point out to existing masters 
and mistresses in the leading schools how great a service 
they may do to the cause of good education if they them- 
selves apply to be registered 

Seeing the advantages which registration is destined to 
bring to our secondary education by winnowing out in- 
elTicicnt teachers and otherwise, the higher members of the 
profession may fairly be expected to give their personal 
adhesion to it as a pait of their duty to their profession 
We might almost say to them noblesse oblige 
Again, It mum, 1 feir, be admitted that one of ihe chief 
defects in our public school education is still to be found 
in over-attention to memory work, and 111 the comparative 
failure to develop p<jwers of thought, taste, and interest 
in the things of the mind 

^nd even in the teaihing of languages attention has been 
too exclusively devoted to mere questions of grammar, as if 
to learn che language were an end in itself, whereas, in the 
words of Matthew Arnold, " the true aim of schools and 
instruction is to develop the powers of our mind and to give 
us dicers to vital knowledge ’’ 

For this end, as he reminds us, the philological or gram- 
niatical discipline should be more ronsnously and systecn- 
dtically lombined with the matter to which it is ancillary, 
the end should be kept in view , whereas nine out of ten of 
our public -school boys seem never to get through the gram- 
matical vestibule at all , and yet we agree that no pre- 
liminary discipline should be pressed at the risk of keeping 
minds from getting at the mam matter, a knowledge of 
themselves and the world " 

Thib also was written by Mr Arnold thirty-six years ago, 
and thoughtful critics are still repeating, and with some 
reason, that the majority of boys who grow up in our public 
schools seem hardly to have received an adequate training for 
many of the higher duties of life 

We hear much more than formerly about the public schools 
being the best training-place for good citizenship There- 
fore, say the critics, it is reasonable to inquire how far 
their educational system, their ideals, their traditions, their 
fashions, and the pervading spirit of their life ht the mass 
of their pupils intellectually and otherwise for the duties of 
ntisenship, and for grappling in the right spirit with the 
problems that will confront them. 

“ Any careful observer," says one of these writers, him- 
self a loyal public-school man, and intimately acquainted 
With school life, “ any careful observer, who has studied the 
politiial moods and opinions of the middle classes In this 
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country during the past few years, can hardly have fa|led 
to notice two obviously decisive influences an ignorance 
of modern history and a want of imagination. For both 
of these defects the public schools must bear their full share 
of blame 

"It may be doubted whether any other nation teaches 
even its own history so little and so badly " 

'Ihe result is that " to the average public school and 
university man the foreign intelligence in his daily paper 
is of less interest than the county cricket , and though events 
of far reaching importance may be happening almost under 
his eyes he is in the dark as to their significance " 

" As regards the duties and aims of citizenship in all the 
various affairs of his own country, political, social, economic, 
hr goes out from his school almost whollv uninstructed by 
the Irsbiin^ of history, or by an\ study of the life and the 
needs of our own times Again, as it Is urged, the lack 
of iniiiginaiion is hardly less dangerous to us than lack of 
inbtruition in the lessons of history and the social conditions 
mid needs amongst which we have to live and work No 
doulil thi gift of imagination is a natural gift — it i annot be 
treated ]jul, gi\rn the thing in thr germ, it can be stimu- 
lated and developed, or starved, blunted, or even crushed out 
No system of education that neglects it is even safe For, 
without It, principle becomes bigotry and zeal peisecution 
It IS conscientiousness divorced from ima^inatiip] that pro- 
duces Robespierres Now, it is precisely hetr tim we should 
expecL the public schools to be must hplpful, for re is though 
literature that the faculty is most obviously cullivaied, and 
they all profess to give something of a literary training 
Diit (hough the mtenlion is excellent the performance is 
often teiriblv meagre " Whatever may be thought uf sucfi 
criticisms as these, which came from within uur public- 
school life. It IS, I imagine, generally agreed by those who 
know both uur national needs and the work and influence 
of our public schools, that there is much room for improve- 
ment in regard to methods of teaching, the cultivation of 
intellecLual interests and tastes, and the stimulating habits 
of thought in the majority of their pupils In iluse con- 
nection With these considerations there are two questions 
of pracLiral importance which deserve a prominent place in 
any study of our public-school education 

ihe hrst of these is whether it is good for all boys alike 
to continue their life at school, especially at a boarding 
school, up to the age of eighteen or nineteen , and the other 
IS whether more encouragement and pains should not be 
given to developing the best type of day school, 01 , to put 
it somewhat differently, whether the barrack life of the 
boarding school has not, through fashionable drift and class 
prejudice, become too predominant a part of our Fngllsh 
educ.ition it the expense of the home life with all its finer 
educational influences 

As regards the first of these questions, it will be remem- 
bered that Dr Arnold considered it a matter of vital 
importance to expedite the growth of a boy from the childish 
age to that of a man 

In other words, the boy should not be left to grow through 
the years of critical change from fourteen to nineteen with- 
out special regard to his growth m inlellccCual taste and 
moral purpose and thoughtfulness His education during 
these critical years should be such as to rouse in him the 
hi^er ambitions of a responsible manhood 

Does, then, the actual life of a public school really conduce 
to this early development in the majority of cases? 

My own experience has led me to the conclusion that it 
cannot be confidently held to do so 

The boys in any of our public sihools may be said to fall 
into two classes — those who in due course reach the sixth 
form, and during their progress through lower forms have 
an ambition to reach it , and, on the other hand, a numerous 
class who do not expect to rise to the sixth, don't care 
about It, and never exert themselves to reach It. 

For the first class, I doubt if any more effective prepar- 
ation for life has been devised than that of our best iSnglish 
schools , but the case of the second class is somewhat 
different 

Many of these come to the end of their school time with 
their intellertuaJ faculties and tastes and their sense of 
responsibilltv as men to a great extent undeveloped 

From sixteen to eighteen or nineteen their thoughts, 
interests, and ambitions have been largely centred in their 



' And their out^r-schDol life, with the natural reiults 

'tlWt strongest tastes in after life are for amusement 
flM sport. 

of these boys, after loitennc; at school to the q{^p 
of eighteen or nineteen, go to the University as passmen, 
some begin their preparation for the work of a doctor or 
a solicitor, and many go straight from school into City 
life as men of business , and nearly all of them suffer from 
the lack of intellectual and morm stimulus during these 
later years of their school life 

Now many of these boys could without difhculty pass the 
entrance eaammation to the University at sixteen or seven- 
teen, if well and carefully taught , and I have long held 
the view that such boys would greatly benefit bv going to 
Oxford or Cambridge at the age of seventeen, or even 
sixteen, if suitable arrangements could be made 

ft was with thm conviction in ni> mind that I published 
a scheme showing how this expennirnt might be tried about 
twentv years ago 

The interval has confirmed me in the opinion that it 
would be a distinct gam to manv boys to take advantage 
of such a scheme if made available They would go out 
into the world from the University at the age of twenty 
far better equipped and pn pan d for life both as legards 
knowledge and interests, tastes, and iharaiter, than b) 
going straight from school at nimtern 
And looking to my own Lniversiiv of Ovfonl, I '»ee no 
reason why such >ounger students should not he safely 
received 

There are at least three Colleger in that I mversitv which 
would find it easy to adapt their iirr ingi menis sn ,i^ to 
secure this Each of these Colleges has a hall in (uniuiiinn 
With it, well suited for the residence of a lolligr tutor who 
might have special charge of these vounger ‘students, 
residing m the hall their first y»ar mill somewhat 

stricter mies as to ordin iry disuplinc and libirtv, but in 
all other respects ex.utly on a par with tlie senior under- 
graduate members of the ( ollege 

On the subject of the day sihool, as romp.iied with the 
boarding school, a subject whuh ha*, not hitherto received 
the attention it deserves, I may ventuie to repeat here whal 
in substance I have said on other occasions 

Many parents are so situated that they hav^e no choice m 
the matter, but to the educational inc^uirer it is a L|uestion 
of much interest and importance 

Ihe boarding school is admitted to excel in tinning out 
strong, self-1 eliant, sociable, practical men of affairs, men 
who have learnt by early experience not to think or make 
too much of sinall injustices, to rciugh it, if need be, with 
equanimity and cheerfulness, and to count it a man's part 
to endure hardness in a manly spirit It is a fine type of 
character whuh is thus produced, at its best, but the best 
Is not always seen in the reiiult, and the svsteiii loo often 
produces an undue deference to public opinion, a spirit of 
moral compromise, and a loss of moral enthusiasm Ihe 
human soul in its finer parts is a very sensitive thing, and 
I do not think the barrack life of an average boarding school 
IS always the most favourable for its healthy growth 
As 1 look back over the school days of my own pupils 1 
feel that those of them had, on the whole, the best education 
who grew up as day boys in good homes at Clifton College 
Ihere they enjoyed all the advantages of the cultivated 
home, which 1 need not here enumerate, and at the same 
time, through the arrangements we made for them, all the 
best elements in the life of a great boarding school 

In the upper school of 500 boys, we had about 160 day 
boys living at easy distances from the *<(huol 
These boys were divided into two houses — North Town 
and South Town — about eighty boys in each house, and thej 
were treated (or school purposes just as if they were living 
together in a boarding house 

They were under the same rules as boarders in regard 
to hours of locking up, or the bounds beyond which they 
might not go Without a note from their parents giving 
express leave ^ 

Their names were printed In a house list, a master was 
appointed a# their tutor, whose duty it was to look to their 
educational needs and progress, to their reports and condui r, 
just as If they had been boarders and he their ftouse master 
Each house had its own room or library on the College 
premises^ with books of reference, and so forth, for spare 
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hours, and took its parf with the boarding houses, and held 
Its own in all school affairs, game*) and other competitions 
\nd my experience of this sv stem compared with others 
hav led me to the conclusion that the form of education 
which may on the whole claim to be the best is that of 
A vvell-orgnnised day sthool, in which it is clearly under- 
stood to bp the dutv of the ni'isteis to give their life to the 
buvK in s( honi and out nf sihool, just as if they were at a 
hoarding sihuol, and in which tin bni s are distributed Into 
houses for Sihool purposes, just as if they were living in 
A boarding house I ndei such a svbtem they gel the uesi 
of both worlds home and school 

hrom the public school we p iss nalurnllv in the Universi- 
ties, and the hrst qiieistKin that iuppts us is the influence 
thev exercise on school eduiation, through their require- 
ments on admission or mntru illation and the bestowal of 
their endowments and other prizes 

On this pait of ni^ subject 1 have seen no reason to niter 
or mndifv what I said at (jlnsgow three ye irs ago, and 
theiefore I merely enumeratp and emphasise the suggestions 
which I put forward on th it occosmn for Ihe miproveinent 
of edui ntinn both at sihool and college 

1 hold that it would be equivalent to pouring 1 m vv stream 
of intellertuxl influence through oui secondurv educ ition if 
(Kford and Cambridge were to agree on some suih nquire- 
iiienls as the following — 

(1) In the matriculation examination fn) candidates to be 
free to otter simie aclequnle equivalent in place of Cireek 
(b) eltmenlrirv knowledge of some branch of natural 
science and of one moder 1 langu ige to be required of all 
candidates 

ft) A knowledge of some period of Tiiglish history and 
litfriture also 10 be reqiined ol even irmdidate, and ability 
to write English to be tested 

(d) The e\ imiiidtion in Latin and anv other fffreign 
language to iiulude quesLiuns on the subjei t-mattr r of anv 
|irep.ired books offired, some questions on hislurv and 
literature, and translation of e.isv pissages not pre^jouslv 
piepnred 

(1) Marks of disinution should hf given for work of 
superior merit in inv branch of this examination, as, indeed, 
of every pass examination conducted bv the University 
Candidates should not be excluded from residenie before 
passing this i Mammal ion, nor should they he required to 
pass in all subjects at the same time, but the completion of 
this examination would be the necessary prehminurv to entry 
for anv other examination required foi a degree 

(3) On the question of endowments and the minimising of 
waste m the adininistrntinn of them there is much to be 
said, and 1 would suggest for consideration 

(1) 1 hat, as n rule, open scholarships and exhibitions 
might be reduied to free tuition, free rooms, and free dinners 
111 hall, or thereabouts 

(2) lhat every holdt r of an open scholarship or exhibition, 
whose circunislancps were surh that he needed augmentation, 
si mild, on application, receive such augmentation as ihe 
College authorities considered sufficient 

(3) That care should be taken to disiourage premature 
specialisation at school 

For this end it should be required that no scholar should 
enjoy the emoluments of his scholarship until he had passed 
the matriculation examination described above , and a fxir 
proportion of scholarships should be awarded for exceUrncp 
in a combination of subjects 

The Universities might also do good service in the way 
of stimulating secondary education, if some small propoition 
of their entrance scholarship*! wire distributed over the 
(ountiv as county scholarships, On condition that the lounty 
contributed an equal amount in everv case 

In this wav some equivalent for the endowments so 
cvnicallv rnnfisiated by the Education Act of ii)02, might 
be recoveied and used for the benefit of poor and meritorious 
students 

Other reforms, which would, as I believe, be productive 
of valuable results, are the requiring from every candidatp 
for a degree a knowledge of some portion of our own 
literature and historv, and the encouragement of intellectual 
interests and ambitions by abolishing all purely pass examln- 
jtioiis A pass examination, m which the candidates are 
invited Simply to aim at a minirhum of knowledge or attain- 
ment, IS hardly worthy of a uruversitVi The opportunity 
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of winning* some mark of distinLtion in this or that p<>rticMi 
of what IS now a pass examination would frequentJv rousf 
some latent ambition in an idle man, and transform the 
whole apint of his work 

Ihus a modest reform of this kind might bo of great 
practical benefit to the nation by helping in itii degree to 
intrllectualisc the life of a great man) of our \oung men.^. 
and draw out unsuspected interests, faculties and tastes 

My observations nave run to suih a length that I must, 
perforce, conclude, leaving untouched other aspect^ of Lni- 
versitv education and training, whether in the old or the 
new universities, as also the whole subject of the higher | 
edurution of women, and its proper relutionship to traditional j 
systems of Instruction and stuciy, framed and intended for i 
men 

And my last word is a word of practical inquiry How is 
this Seclicm to be made of most value as an instrument of 
educational progress^ 

I leave the answer to this question to those more com- 
petent to give It, merelv putting on record m\ own feeling 
that It may do a valuable service and supply one of our 
special educational needs, if the working committee of the 
Seition, enlarged by the addition of various representative 
persons, makes it a duty to collect and publish year b\ year 
in succession a senes of papers, the best that can be written 
by recognised authorities, On the chief branches of our 
English eduiation, dwelling on its immediate ^d pressing 
needs, and how best to supply them To Mo this the Coni- 
iTuil^t^e should set to work systematically, commencing in 
October with monthly meetings, and formulating, without 
delay, the scheme or series of papers to be prepared and 
presented to the next meeting of the Association 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Dr H Burrows has been appointed to the post of 
lecturer and demonstrator of chemistry at the Sir John Cass 
Technical Institute, Aldgate, ^ 

A cONtEKENCE of delegates appointed by th^ eUh county 
councils to discuss the question of afforestation in the 
Principality was held at Swansea on September 7 Sir 
Charles Philipps, who presided, remarked that there was in 
Wales an enormous area which could be profitably afforested 
It was necessary that professors of the subject should be 
appointed at the universiries, and that practical demon- 
stration areas should be set apart 1 he view W'lS expressed, 
in course of discussion, that the establishment of a central 
school of forestry fpr Wales was of the utmost importance, 
and that such a school would become self-supporting after 
a few years It was at length resolved that the members 
should urge on their respective councils the great import- 
ance of the study and practical application of forestry by 
providing lectures to be given at suitable centres and 
bursaries, enabling students to attend these lectures, also 
that a central school of forestry be estabh'^hed with evample 
plants of three or more acres, and demonstration areas of 
suitable extent, and lhat the necessary expenne be defrayed 
bv the county councils on the basis of their respective rate- 
able values, the whole amount now asked for not to exceed 
5000/ 

Addresses will be given at most of the medical schools 
on the occasion of the opening of the winter session early 
in October At Charing Cross HospKal, the session will 
be o|iened by the delivery of the fifth biennial I-fuxley lecture, 
on “ Recent Advances in Science and their Bearing on 
Medii me and Surgery,” by Sir William MacFwen, FR S 
At the St (■corge’!i Hospital an introductorv address on 
*' Some Landmarks in the History of Medical Education ” 
Will be given by Prof \ Marallster The opening meeting 
of the Physical Society of Guv's Hospital will be held nn 
October 8, when Sir Samuel Wilks, F R S , will preside 
At King’s College Hospital Dr Thomas Buzzard will deliver 
an address on " The huture Relation of King's College tp 
its Medical School and Hospital ” At St Mary’s Hospital 
the introductory address will be delivered by Prof A E 
Wright Ac the Middlesex Hospital the session will open 
With an Introductory address by Dr F J W>thered At 
University College, London, an introductory address will be 


given by Prof J Norman Collie, F R S The fniCrodu'tlorjf^ 
address in connection with th~e opaiung of the winter sottlon 
of the Tendon fRoyal Fren ^"Hoepnal) Schoq) off Modukto 
for Women will be delivered"^ Mlss^Murdbch -Ot the Medical 
School on October 3 At tlie Phailinaceutical Society the 
inaugural sessional addrw^wdl lje'||elivered by Prof A W. 
Crossle) r 


SOCIETIES A^p ACADEMIES, 
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Aeadcmy df Science!, September 9.— M Mescart In the 
charir — On a gaseous iptehrifptei: . K R Johnooiii The 
interrupter consists of two plates of aluminium placed in a 
»>olution of an electrolyte Tbe heating effect of the curreni 
evolves a bubble of <«t^am, which temporarily breaks the 
circuit , this IS rapidly condensed m the upper part of the 
cell, and so causes a series^ of makes and breaks It has 
the advantage of working independently of the dimensions 
of the metallic circuit, and even in the absence of an in- 
duction coil or a solenoid,, Its disadvantage is that the 
frequrmy j!» rather low — On a reagent for the hydrides of 
phosphorus, arsenic, and antimony P Lamowit. These 
gases, when diluted with an inert gas, react with u solution 
of the double iodide of mercury and patassium, giving 
iharactpustiv crystalline precipitates, orange, yellow or 
brown ir\ colour They have been analysed, and correspond 
lo the formula in which K may be^, As, or Sb 

^Henzopinacone and- benzopinacoline Amand Val«ur. 
Evidence is given that the compound obtained by 
W Dilthey and E Last^by the interaction of ethyl oEalate 
and phenylinagnebium bromide is a pinacone and not a 
pinacolinr as supposed bv them — The synthesis of estragol 
and aromatic derivatives with an unsaturated chain M 
Tlftanaau. — On the reproductive apparatus of the 
Muconmc J Dauphin. Glucose, levulose, and galactose 
favour the appearance of sporangia , lactose and Saccherose 
give only sporangia and chlamydospores , maltose and 
mannite give uniquely chlamydospores — On macles (■ 
Priudpl. — Ihe relations between the blood circulation and 
the measurement of tactile sensibility N Vneehidni It 
IS shown that there Is an extremely close relation between 
the circulation of the blood and the tactile sensibility 
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THE 5 COPJI ■'OF yWl'HROPOLOGy. 
Science de V Homme et M^thode anihropalogique By 
Alphonse Cels P|>i vi + 46^.' (Fans Ffilix Alcan, 
Bruxelles ■ J Lcbt*g^ue , 1904 ) Price 7 francs 

T here has ahvay» b^n a great difference of 
opinion about the scope of Lhe science of anthro- 
pology} Huxley's view waa that anthropology deals 
vMth the whole structure,, history, and development 
of man Another authority subdivides the subject 
as follows — (i) Man’s place in nature, i e his re- 
lation or standing to the animal kingdom as a 
whole, (a) his origin, whether from one pair or other- 
wise; (3) cUissificntinn of races, with delineation of 
Iheir chief rh.iracleristics , (4) antiquity of man, (5) 
language, (6) development of civilisation as a whole^ 
Mr, Fallaize, in a paper read last year before the 
Anthropological Institute, has given the following 
main subdivisions. — (A)^ man's place in nature, 
(D) physical structure, (C) piiysical functions, (D) 
specifically human activities, and makes divisions (2) 
and (j) of Lhe previous classiflCation subdivisions of 
his class (A). 

These examples will illustrate the wide variety of 
opinions held by authorities about the scope and the 
niechod of classification of the subject-matter of anthro- 
pology The impression one gets from the consider- 
ation of these schemes is that it is not within the 
capacilv of any une man to be an anthropologist in 
ihc widest sciiac of the term The definition^ of the 
scope of anthropology given above include many 
separate sciences, such as anatomy, physiology, 
philology, archseology, which in themselves are 
sulihcient to absiorb the energies of any single student, 
and which were 111 existence before the science of 
anthropology was created. Many branches of the 
study of man must therefore as a matter of prac- 
*tical convenience be abandoned to special sciences, 
and if a science of anthropology is to have any raison 
d'etre it must be content to take the results of the 
studies of the anatomist, the physiologist, the 
psychologist, the archaeologist, &c , and to coordinate 
and correlate these results with the view of discovering 
the more general laws of human nature 
The sciences at present generally included among 
anthropological studies have not been created by a 
subdivision of the whole subject-matter relating to 
man into watertight comparMents, but usually some 
end of special theoretical or practical interest has 
formed a centre around which the science has been 
built up For example, the Interest excited by the 
perception of the great differences in the characteristics 
of different races has led to the creation of the science 
of ethnology, and the object of this science is to utilise 
all knowledge which may throw any light on the ques- 
tion of race It overlaps without completely including 
prehistoric archaeology, anthropometries, psychology, 
and many other sciences 

This appears to be the only practical way of studying 
anthropology, but there can be no doubt that a great 
deal might be gained by the careful setting out of &ie 
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whole of the subject-matter which, in the widest sense, 
could be taken as included in a complete science of 
I man New subjects of study which were previously 
■ overlooked may in this way be suggested, and new 
subordinate sciences created 

This very useful work has been well done by M 
Cels in the book under review in n very suggestive 
though somewhat diffuse and fanciful style. About 
one-half of the book is devoted to an exposition of the 
logical methods of science, and as these methods are 
not more specially applicable to anthropology than to 
any other science, this part of his work might very 
well have been omitted or given 111 a much more con- 
densed form The same information might be found 
in any modern treatise on logic 

When we come to the part of M Ccis's work which 
IS more especially relevant to its title, wc find 
his subdivision of the subject-matter of the science of 
man interesting, suggestive, and well worth the 
attentive study of anthropologists. 

Anthropology, according to M Cels, is to be divided 
ifi the first place into two main subdivions, nam^y, 
the study of the nature of man and the study of the 
life of man, t e man is to be studied from the static 
point of view and from the dynamic point of view' 
In the aecxind place, each of these mam divisions is 
again subdivided into the study^of the intrinsic and 
extrinsic conditions of their existence Finally, each 
of these four subdivisions is again subdivided into 
three, in the first of which man is regarded as a Unity, 
t e as an individual, in the second as a Duality, t e 
as made up of body and mind, and thirdly as a 
Harmony, i e, as a bisexual being which is only com^ 
pleted by the union of the two sexes for the reproduc- 
tion of the species 

This division of the subject-matter of anthropology 
appears in some respects a little fanciful, buj it is 
very plausibly worked out by M Cels in his treatise. 
The author’s view of anthropology 15 that it Includes 
Lhe study of the body and ^be mind of man, in their 
constitution as well as in their activity. This part of 
the subject is fairly well covered by the exist- 
ing sciences of anatomy, physiology, and psychology. 
M Cels also emphasises the necessity of Studying the 
environment of man, namely, the earth on which he 
lives, his fellow-men and lower animals, and any other 
influence which reacts on his organism and on its 
activity The effects of the moral as well as the 
material environment must be studied The study 
of the influence of environment on mankind has not 
received so much attention from anthropologists as it 
deserves. 

As a matter of practical convenirnce, the detailed 
study of the body and mind of the individual man 
must be abandoned to anatomy, physiology, and 
psychology; anthropology can only concern itself with 
the coordination of the results of these saences. It 
may compare the anatomy, physiology, and psychol^ogy 
of different races of contemporary men, or of men of 
the present with those of the past This field is to a 
greet extent covered by physical anthropology, pre- 
historic archsology, the atudy of culture, and experi- 
mental psychology. 
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Though M Cels has devoted so large ^ part of his 
work to the logical methods oF anthropology, he tells 
us little or nothing of the immense advance that has 
been made in recent years in anthropometries No 
science makes much progress until precise measure- 
ment IS anplied to the characters the distribution and 
correlations of which arc to be ascertained Measure- 
ment has been applied to the body of man for more 
than hfty years, but only withui the last few years 
has a statistical method been devised whuh enables 
us to give the true interpretation of the vast amount 
of anthropometric statistics that has been accumulated 
But the work of Gallon and Karl Pearson receives no 
notice from M Crls in his work on the science of 
man and anthropological method; we are referred 
rather to the v^orks, published fifty or more years ago, 
of Cuvier, Krause, and Saint-Hilaire, whose ideas on 
co-relation were mere shadows of the precise know- 
ledge wc now possess 

As a highly abstract and suggestive exposition of 
the nature and scope of anthropology, the book dc- 
sefVes a place in the library of the anthropologist 

J. Gbay 

PROGRESS IN THE CHEMISTRY OF FATS 

Chemical Technola'g^ and Analysis of Oils, FaU, and 
Waxes By Dr J Lewkowitsch, M A , F 1 C 
Third edition, re-written and enlarged Two vols 
Pp xxviii+1152 (London Macmillan and Co, 
Ltd , 1904 ) price 36s net 

I N this, the third edition of Dr Lewkowitsch *s well 
known work, there is naturally much that was not 
included in the former issues And since the second 
edition was itself a somewhat bulky tome of more than 
eight hundred pages, the author has wisely divided 
the present work into two volumes, corresponding 
broadly to the analytical and technological branches 
into which his subject resolves itself 

Briefly, the first volume deals with general principles, 
the second with individual products In the earlier 
chapters there is a discussion of the theory of saponifi- 
cation, and a description of the glycerides, esters, 
alcohols, and acids which form the proximate con- 
stituents of oils, fats, and waxes; the rest of the first 
volume is mainly devoted to an account of the chief 
physical and chemical methods now employed in the 
examination of these substances In the second 
volume, after a short generalised description of their 
commcrnal methods of preparation, the individual oils, 
fats, and waxes are dealt with Under each article 
are given its source, characteristic features, physical 
and chemical constants, and such miscellaneous in- 
formation as the technical uses of the product and the 
nature of its probable adulterants Finally, the last 
two chapters embody an account of modern manu- 
facturing processes employed in the various industries 
— soap, candle, rubber, glycerol, and so on — for which 
the raw materials are furnished by oils and fats 
To specialists, the foregoing summary will show the 
present arrangltqient of what is now the standard' 
English book of 1‘eference ifin the subject. To chemists 
who have not followed the progress of the chemistry 
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of the glycerides very closely it may be useful ta indicate 
a few of the more recent develofurjents which, among* 
many others, Dr Lewkowitsch * has described or 
referred to in the book under review 

Looking back over the work of the last few ymrii. 
what Strikes one as being the most notable advance 
in the chemistry of fats is the recognition of mixed 
glycerides as frequent if not normal constituents of 
fats and oils Since the days of Chcvreul, until quite 
recently, these latter bodies have been almost 
universally regarded as mixtures of simple triglycerides 
—usually triolein, tripalmitin, and tnstparin True^ 
evidence >\as adduced more than a quarter of a century 
ago, on the one hand by Bell and Lew in, and on the 
other by Blyth and Robertson, which pointed to the 
fact that butter-fdt contained a mixed glyceride, 
oleopalinitobutynn, But, probably owing to the 
diffiiulty of isolating and definitely proving the identity 
of such compounds, the observation long remained 
almost unnoticed During the last few years, how-> 
ever, the mixed glyceride oleodistcann has been 
obtained by Heisc from kokum butter, ^tearopalmitin 
by Hansen from tallow, oleopalmitosteann and oleo- 
dipalmitin by Klimont from cocoa-butter, and daturo- 
disteann by Kreis and Hafner from lard This does 
not exhaust the list, and, indeed, the probability is 
that on further investigation mixed triglycerides will 
be found in most oils and fats Several have also been 
synthesised, chiefly by Guth, thus two isomers of 
stearodipalmitm have been prepared, the a variety from 
B-monostearin and palmitic acid, and the ^ form from 
a-dipalmitin and sLeanc acid 

Another point of interest is the frequent, and perhaps 
general, occurrence of fat-splitting enzymes such as 
stcapsin in both vegetable and animal oils juid fats. 
The author is strongly in favour of the view ]filat the 
rancidity of fats is due initially to hydrolysisl^f the 
glycerides by these ferments. To this, however, one 
possible objection suggests itself Enzymes are usually 
destroyed at moderately high temperatures — e g, 
maltase at 80° Is there any evidence to show that 
lard or tallow prepared at steam-heat, or any fat 
specially raised to a temperature of, say, 95° to 100®, 
does not turn rancid? If it does not, so much the 
better for the enzyme theory of rancidity If it does, 
one would still like to have other evidence that the 
enzymes present are capable of withstanding these 
higher temperatures 

As regards the analytical chemistry of fats, the most 
important among recent advances is undoubtedly 
Hehner and Mitchell’s method of determining steanc 
acid It IS not an ideal process, and shpws at least 
one anomaly; but it does place in the chemist’s 
hands a valuable and long-wanted means of estimatliig, 
with reasonable accuracy and expedition, the propor- 
tion of one of the most frequent constituents of natural 
glycerides To the same investigators, following 
Hazura, is also due the working out of what promises 
to be a very useful aid to the study of unsaturated 
glycerides, namely, the quantitative determination of 
their hexa bromide derivatives, Of new methods 
having an immediate value to the practising analyst 
t^re may be mentioned Burner's phytosterol test for 
vegetable oils, and Polenske's process for detecting 
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<cM)a-nut oil in butter No reference, however, is 
made to the Munt^'and Coudon method of estimating 
the latter adulteraht 

These are but a few out of many points of interest 
which one notes on looking through the book A 
number of new illustrations appear, including some, 
which might be improved upon, of lard, cholesterol, 
and phytosterol crystals There are plenty of refer- 
ences to original sources, and the information generally 
is brought well up to date, several papers issued m the 
present year being laid under contribution 

“Adulteration," says Dr Lewkowitsch, “has 
almost become a fine art " No doubt it has , and in 
the silent, ceaseless struggle between the cunning of 
the adulterator and the skill of the analyst such i^orks 
as the present play an important part They arc very 
helpful to the former individual, certainly But to the 
latter they are invaluable C Simmonds 


STOKES'S MAIHEMATICAL AKD PHYSICAL 
PAPERS. 

Mathemahcal and Physical Papers By the late Sir 
G G Stokes Vol iv Pp viii + 378 (Cam- 
bridge The University Press ) Price 15 ^ 

I T was on all grounds fitting that the continuation 
of this reprint should be entrusted to Prof 
Lannor The energy with which he has addressed 
himself to the work is shown by the fact that, although 
It JS little more than a year since the death of his great 
predecessor, we already have a new volume in our 
hands, containing, in addition to the text, some 
valuable annotations and a selection from some very 
interesting correspondence 

The papers here reproduced range in date from 1853 
to 1S76, they are about forty in number, and, as a 
rule, are shorter and more restricted to special points 
than IS the case in the previous volumes There arc, 
however, some notable exceptions. From the mathe- 
matical point of view the most considerable is the 
memoir “ On the Communication of Vibration from a 
Vibrating Body to a Surrounding Gas " Perhaps the 
highest testimony to the excellence of this investigation 
is that Lord Rayleigh, who usually transforms and 
Illuminates what he touches, in this case found, as 
he tells us, no better course open to him than to print 
page after page verbatim in his " Theory of Sound " 
The memoir is important, historically, not solely for 
the interest of the particular phenomenon which it 
explains, but as leading the way for a whole series 
of investigations in acoustics, optics, and electricity, 
in which we have to deal with waves diverging from 
point- or line-sources. Especially characteristic of the 
author is the labour expended with a view of reducing 
the results to a definite numerical form From another 
point of view the paper may be regarded as forming 
one of the long series (some other members of which 
fall in the present volume) in which Stokes attacked 
the difficulties of the Bessel functions , other methods 
of dealing with these have since been devised, but it 
is mainly through his labours that these functions have 
become i’eal and intelligible instruments of the matke- 
NO. I S3 1, VOL. 70] 


matical physicist, instead of merely abstract analytical 
expressions 

We also find m this volume the classical “ Report 
on Double Refraction," presented to the British 
Association in 1862 This has entered into so many 
discussions, that it is unnecessary to refer to it m detail. 
Although e1a«:tic theories of light no longer excite the 
same interest, the report is still worthy of careful study, 
not only on intrinsic grounds, but also as a masterpiece 
of criticism, and as an embodiinent of the clear and 
judicial mind of its author 

Among experimental investigations, we may note 
the very important paper " On the Long Spectrum of 
the Electric Light," and the verification of Huyghens’i» 
law of refraction m uniaxal crystals, which has served 
as a touchstone of optical theories 

A short, but extremely acute, paper " On the Effect 
of Wind on the Intensity of Sound," read before the 
British Association in 1857, was unfortunately un- 
noticed and forgotten until the explanation was re- 
discovered, and extended so as to include the effi^t of 
variations of temperature, by Osborne Reynolds in 
1874 

It will not be supposed that the numerous other brief 
memoirs which we are obliged to pass over without 
special mention are unimportant To the scientific 
worker the value of such a collection often resides 
chiefly in these minor investigations, which arc other- 
wise in danger of being overlooked, as in the instance 
just referred to 

As has been already mentioned, the editor has 
appended a few notes, chiefly of a historical character. 
This delicate task has been exercised with great judg- 
ment and restraint He has also included a most 
interesting correspondence between Stokes and Thom- 
son on the early history of spectrum analysis It is 
clear that long before Kirchhoff's first publication on 
the question Thomson was in possession of the leading 
ideas of the subject, and foresaw its wonderful possi- 
bilities, and that he had, moreover, publicly expounded 
these things in his lectures at Glasgow. But whilst 
he is emphatic that he derived his knowledge from 
Stokes, the latter is equally positive that his share in 
the matter was limited to suggestions which he had 
himself not been able to follow out with the same 
confidence The whole correspondence is a lesson of 
magnanimity on both sides; wc feel, as Lord Rayleigh, 
recently expressed it, that the theoiy of spectrum 
analysis is practically there, but it would be contrary 
to the whole spirit of the friendly debate to attempt 
to analyse further how much of the merit of this pre- 
vision belongs to one rather than to the other. One 
point, however, remains indisputably associated with 
the name of Stokes, viz the hypothesis that special 
absorption of light is due to coincidence, or approxi- 
mate coincidence, of the period of the light waves with 
a proper period of a molecule, Hypotheses of this 
kind have played a great part in recent theones of 
anomalous dispersion and the like, but there can be 
no question as to their original source 
The remaining papers are to be included in a fifth 
volume, together with the biography ;£y Lord Rayleigh 
recently issued by the Royal Society We are also 
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encouraged to look forward to a selection from Stokes's 
scientific correspondence, which cannbt fail to be of 
the highest interest 

AU readers will combine in congratulating Prof. 
Larmor and the Cambndge Press on the success of 
this most acceptable volume The portrait by Dicken- 
son, of date 1874, IS admirable, we trust that it may 
be supplemented later on by a likeness of a more recent 
date, recalling the aspect which is to many more 
familiar Horace Lamb 

^IKCEJVTJNB LIVE STOCK 
ArgenUne Shows and Ltve Stock, By Prof Robert 
Wallace Pp 154 (Edinburgh Oliver and Boyd, 
1904 ) Price 3J 6 d net 

T his volume IS the outcome of a six months’ tour 
of agricultural investigation and inspection in 
Argentina While professing primarily to be an 
nccount of the annual live stock show of the Rural 
Society held at Palermo, it includes also notes on other 
Argentine shows, as well as an interesting description 
of the chief breeds of cattle, horses, and sheep bred 
in that country 

The European breeds of cattle represented at the 
Palermo show were the shorthorn, the Hereford, and 
the Aberdeen-Angus Of these, the shorthorn cattle 
were far the most in evidence We are told that this 
breed owes its success to its unrivalled capacity for 
beef-production where the climate is genial and pasture 
abundant, and to the fact that it has proved more 
serviceable than other imported breeds for crossing 
with the CriolJo or native cattle, and so improving 
their quality for purposes of fattening Hereford and 
Aberdeen-Angus cattle are stated to thrive well amid 
comparatively unfavourable surroundings, and, 
although not bred to nearly the same extent as the 
shorthorns, occupy a definite place in the rural 
economy of the Republic The Aberdeen-Angus breed 
has not gained general favour partly because, unlike 
the other two breeds mentioned, it does not " nick ” 
well with the Criollo cattle 
The horses at the Palermo show included all the 
more prominent Bntish breeds, the introduction of 
which has been accompanied by considerable success. 
It IS instructive to note that the importation has in 
many cases resulted in improvement, apparently owing 
solely to change of soil and environment This is 
■especially the case with certain strains of Hackney 
blood, while among cattle a similar tendency has 
been noticed for the Hereford breed 

Reference is made to the native Cnollo horses, the 
•degenerate descendants, according to most writers, 
of Barbs and Arabs introduced by the Spaniards at a 
\ery early period of the European occupation. 
■Genuine Criollos — only now found in outlying provinces 
— are characterised by their dun colour, by stripes on 
ihe legs antkghoulders, and by a dark dorsal band. 
These Criollo^^fra^id to be hardy to a degree, to 
possess great power ^ endurance, and, moreover, they 
are difficult to ha^e Doubtless natural selection 
has been at work eliminating the unfit, with the result 
chat the survivors present all the traits that Darwin 
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and others associated with tha ancestors of the cominoii 
horse That in the Criollos the mane in no way differs 
from the mane of Barbs and Arabs suggests that many 
centuries must have elapsed since horses acquired a 
long mane, from which it may be inferred that 
Prjevalsky’s horse is not an escaped domestic horse. 

It IS worthy of note that so great is the vigour of 
the Criollos that crosses with but little of the native 
blood prove most useful, owing to their great stamina 
and endurance 

The section on horses is followed by one on the 
sheep bred in Argentina The account includes some 
interesting information about the early history of the 
Pampa and Criollo sheep, besides containing sugges- 
tions for the improvement of the stock now existing 
in the country The Pampa is stated to be derived 
from the Spanish long-wool, which was a hardy 
animal, and, like the Dorset Horns of England, in 
favourable circumstances bred twice a year The 
Criollo sheep is a degenerate offshoot of the Spanish 
Merino ” The most numerous and best represented 
sheep at the present time are the Lincoln and its various 
crosses, though a good many other British breeds have 
been imported with varying degrees of success 

Chapters on dairying and on agricultural machinery 
follow the description of the live stock 

Ihe book is of value for the interesting descriptions 
which it contains, and because it affords an idea of 
the altogether remarkable resources of Argentina for 
producing live stock It is freely illustrated by photo- 
graphs of pnre animals taken at the show in Palermo 

OUR BOOK SHELF. 

1 he Old Rtddle and the Newest Answer. By John 

Gerard, S J , F.L S. Pp VI + 293 (London Long- 
mans, Green and Co , 1904 ) Price 5s net. 

Wb have derived much entertainment from Father 
Gerard’s lively chapters They constitute an ably 
constructed plea for agnosticism in science Not 
Huxley himself was so rigid in demanding exact 
demonstration of the truth of every statement reijuired 
to be believed, as is this latest critic of the doctrine of 
evolution. 

Science does not consist purely of mathematical 
demonstration Other methods and processes have a 
perfectly legitimate place m scientific thought Even 
in pure logic a door is open to theory and hypothesis; 
nor are probability, analogy, or even conjecture ex- 
cluded by those whose conception of the science and 
art of reasoning is of the widest and wisest kind. We 
have, of course, to refrain from treating an untested 
hypothesis, however likely to be true, as an immutable 
verity; but no one in his senses will fail to recognise 
that among the dicta of scientific writers there are 
many degrees of probability, ranging from the 
practically certain to the merely conjectural* Some of 
the conclusions of science are as certain as the nature 
of things will allow; but it is a mistake to attribute 
to those who lay stress on such certainty a claim of 
equal respect for every position that to scientific men 
appears probable. 

All this is, of course, perfectly well known to Father 
Gerard; we can only say that in praedea he appears 
to disregard it His bfkk is marked throughout by 
great charm of style and felicl^ of ewession; its 
main defect is a too evident desire to “play t)o the 
gallery," The chapters which contain a roobandp* 
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branch attack on the theory of genetic evolution are 
Em. brightly and easily written as the rest ; their matter, 
however, will be entirely unconvincing to those who 
know the facts The author has got up his case as 
a clever advocate might get up his address to a jury , 
but the cross-examination of witnesses would put a 
very different complexion on the whole business 
Father Gerard seeks to prove too much ^ His plea 
amounts to an allegation m the name of science that 
a science of life is non-existent F, A, D 

Occurrence of Alummium $n Vegetable Pfoducis, 

By C F Langworthy, Ph D , and P T Austen, 
Ph.D. Pp v+i68 (New York John Wiley and 
Sons , London Chapman and Hall, Ltd , 1904 ) 
Price 8f 6d net 

After a careful perusal of this book we have been 
unable to arrive at any conclusion as to why it was 
written The authors presumably had some reason for 
compiling a bibliography of the analytical work done 
on aluminium and its occurrence in plants, animals, 
and waters, but they give no idea as to their object 
in their preface 

The book, as already stated, consists of a compilation 
of work dealing with the occurrence of aluminium in 
vegetable products, animal products, and in natural 
waters In the preface it is stated that “ no attempt 
has been made to comment on the value of individual 
analyses cited " Now by omitting to do this the book 
loses any value it might have had, because the refer- 
ences given arc so extremely scanty One or two 
examples taken at random will give an idea of the style 
of compilation, eg on p 9 we find — 

“ Coppola, M {Gaz Chim Hal , 10, p 9 Jour, 
Chem Soc London, 37 (1880), p 582), found 11 16 
per centf ash in Stereocaulon vesuvtanutn Of this 
I 13 per cent was Al^O^ 

Again, on p, 73 — 

“Finckh, C (Ncue Jahrh Pharw , 34, p 13 ;Chcm 
Cenihl , 1870, p 615, Jahresh Chem. Naumann, 1870, 
p 1382)1 notes traces of aluminium in Ochsenhausen 
mineral water from Bieberach, Germany,” 

Both these illuminating passages are taken from the 
middle of the respective pages. On p 73 there are 
seven and a half such references, and on p 9 eight 
The contents of the book are not arranged in any 
order, except that the authors' names are placed 
alphabetically Consequently, if one looks up tea in 
the index in order to ascertain whether it contains 
aluminium, one is referred to p 32 , after a lot of 
hunting We find tea under the name of Schriddl, P 
(Arch Pharm , 1873, p 375) . Again, if we wish 

10 know the aluminium content of mushrooms, we are 
referred to p i<, where we can find nothing about 
mushrooms, unfess Bofetws eduhs is a mushroom, 
or IS poke-weed the American name for mushroom? 

In desperation we look up primrose, and are re- 
ferred to p 42, and at last we are satisfied, the root 
of the primrose contains i 617 per cent and the flower 
heads 1 145 per cenL, of aluminium oxide 
WArks of compilation are often of great value, but 
they can only to of value when the contents are 
systematically arranged To arrange a dictionary 
such as this according to the names of the authors is 
absurd. The pitiable thing about the whole matter is 
that the authors must have wasted a CTeat deal of 
valuable time, because a compilation of this kind 15 
extremely tiresome and laborious 

Practical Chetntstry By P. A. E. Richards, F.I C 
Pp* viii-f 136. (London * Bailli^re, Tindall and Cox, 
1904.) Price 3s. net 

So long as examinations In practical chemistry of the 
test-tube order are encouraged by examining bodies, 
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there will be a steady consumption of chemical cram 
books The peculiarities of such books are that the 
student 15 never allowed to step outside the limits of 
his syllabus without due warning, and his weary brain 
IS not perplexed with explanations Like the cattle 
in the large tinned meat f'lctones, he is driven along 
a narrow gangway m which he cannot turn round, 
until he is delivered into the hands of the slaughterer 

Fortunately the more intelligent examining bodies 
are beginning to realise that the analysis of simple salts 
does not furnish scientific pabulum of a very nourish- 
ing kind,' so preparations of a few inorganic com- 
pounds and a little volumetric analysis have been added 
to the syllabus 

The present volume has been prepared to meet the 
special requirements of the syllabuses of the conjoint 
board ana the preliminary scientific examination of 
the London University 

It IS only necessary to state that the author has 
completed his task in a thoroughly business-like 
manner A student who worked through the book 
conscientiously might with confidence defy the conjoint 
examiner to ao his worst J B C 

Calculations used m Cane-Sugar Factories By 

Irving H. Morse, BS Pp viin-74 (New York. 

John Wiley and Sons; London Chapman and Hall, 

J..td , 1904.) Price 6s. 6d net 

This collection of tables was primarily made for the 
use of the sugar chemists of Louisiana, but it is equally 
applicable to the operations of every manufacturer of 
cane-sugar The work may be recommended to all 
who seek to use the laboratory as a control of the 
W'orking of the sugar-house In every well regulated 
factory the manager is dependent upon the chemist 
for information as to the amount of sucrose in the raw 
juice, the yield of sugar, the losses in manufacture, and 
whether or not all the available sugar is being ex- 
tracted from the cane, and the efficiency and value of 
the laboratory largely depend upon the rapidity and 
accuracy with which this information can be furnished. 
The work is thoroughly practical, and is evidently the 
outcome of many years’ experience of sugar testing 


LETTERS TO THE EDITOR 

[The Editor does not hold htmself responsible for opinions 
expressed by his correspondents Rather can he undertake 
to return, or to correspond with the writers of, refected 
monusertpts intended for this or any other part of Nature 
No notice ij taken of anonymous communications] 

Colours due to Iniermittenc Illumination 
Mr C T Whitmell (Nature, September i, p, 434) 
describes a method of producing coloured patches by mean» 
of a rotating disc, furnished with a ring of holes It will 
be found that the phenomenon can also be produced by inter- 
mittent reflection In the year 1B81 T described in Nature 
(vol xxiv p. 140) a method whereby colour patches of great 
brilliancy, due to intermittent illumination, were easily pro- 
duced by Viewing sun-light reflected from the polished spokes 
of a cycle wheel The relationship between the colour given 
and the velocity of rotation was clearly marked, and the 
effects can be easily reproduced by means of the simple 
apparatus described In these experiments, a counter was 
attached to the axle of the rotating wheel, so that the rate 
of rotation could be accurately determined at the tune of 
observation The rotation of the cycle wheel was main- 
tained by means of a motor the speed of which could be 
easily varied In connection with the phenomenon of the- 
change of colour due to intermittent illumination, several 
papers of much interest have been published since the year 
1882 bv Dr G Burch. F R b. F J Jbrvis-Shith. 

Trinity College, Oxford, September 13 
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18 Selenium Ridio ictivej}/ v* 

It occurred to me recently that aL f 

deciding between the two hypothe&ee 
brought forward to explain radio-art ivilyr n&'^ljy; ot 
atomic degradation (Rutherford and Soddy, Rhnuay, ) 
and that of molecular change (Armstrong and Low’y, Proc 
Roy Soc , IQ03), lay in attempting to realise radio-activity 
in the case of an element well known to undergo molecular 
change readily, but with an atomic weight small enough 
to exclude the probability of an atomu instability such as 
IB assumed for radium and thorium Such an element is 
selenium (at wt 79), which suggested itself to me as a 
suitable material to experiment with because, under the 
influence of light, it undergoes a remarkable alteration in 
its electrical resistance and E M F of contact, suggesting 
an aJlotropic change of an altogether unusual character 
As this change, whatever be its real nature, occurs almost 
instantaneously (Bellati and Koinanese, Atli U ht Veneio, 
iSRi ; Maiorana, Ath dci Ltncei, 1894 and 1896), it seemed 
possible that the rapidity of the intermolecular vibration 
might be sufTicient to cause a radiuiion similar to that of 
radium and thorium which, by " mni-^ing ' the selenium, 
would render it conducting In order to astcrlain whether 
such a hypothetical radiation could be detected photo- 
graphically, I exposed A piece of selenium, placed on a 
photographic plate, wrapped in three thicknesses of black 
glazed paper, during thlrty-six hours to the bright sunshine 
of Jul> On developing the plate a distinct black titain on 
A background of clear glass indicated the position the 
selenium had occupied Ihe first experiment was made 
with ordinary vitreous selenium, and the stain, although 
distinct, was not very pronounced A second experiment 
with freshly prepared “ metallic " selenium, obtained bv 
heating the vitreous variety at 190° for half an hour and 
then cooling very gradually to the ordinary temperature, 
gave a much more intense stain on the negative 

1 should have hesitated before publishing these experi- 
ments in their present form had I not, since they were 
made, seen a paper in the Fhysikalische Zeitschrift of 
August 2 K in which similar results are recorded by 
J Taucfin Chabot This observer, approaching the sub- 
ject from a different direction, has also been led to the 
conclusion that selenium in a selenium “ cell ” is feebly 
radip-active to the extent of emitting radiations capable of 
passing* through black paper and affecting a photographic 
platei It may, pf course, be urged that the stain on the 
plate IS du6 to selenium vapour penetrating the paper an 
which the (ilate is enclosed 1 am therefore making experi- 
ments in ^ which this possibility is excluded Further, 1 
intend studying the behaviour of sulphur, as it is already 
known that the other members of the selenium family, 
namely, oxygen and tellurium, lan in certoin circumstances 
give rise to radio-active phenomena W A Davis 

City and Guilds of London Institute, Centra] 

Technical College, S W 

Rare Moths in England 

Mrs Thomas's letter in your issue of September 8 is 
interesting, both as affording definite proof that DeiUphtta 
Iivornica does sometimes bre^ in this country, and as rather 
tending to support the view that this species enters the 
country from abroad^for the proximity of Warmwell to the 
sea is certainly suggestive 

Apropos to rare morhs, it may be of interest to state that 
I recently took a specimen of Deio^eia pulchella on the cliff 
here This moth used to be so rare that Newman wrote * — 
Mr Doubleday has a single specimen taken at Epping, 
and we believe there are two or three other British speci- 
mens in different cabinets " Since that was written the 
number of English specimens has, of course, been increased, 
but I believe that the insect is still considered a rarity , and 
the scarce occurrence of a weak-flying moth like this, which 
one can hardly Suppose could cross the Channel, and which 
has been found so far Inland as at Epping, Is a greater 
puzzle than the rari^, but occasional comparative 
abundance, of a ||^rong-nying hawk moth. 

F H pERRVeOSTB 

Higher Shute Cottage, Polperro, R,S O Cornwall, 
September la. 
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; THE HEART OF SKVE.^ 

HIS volume of detailed rock-descnptlon, rainfig 
in Its successive chapters questions of profound 
interest in philosophic geology, proves that the Gec^ 
logical Survey of the United Kingdom is confident 
that the scientific spirit should permeate its public 
work None of the rocks dealt with possesses at pf^ 
sent an economic value , most of the area is untravened 
by roads, and the exposures are not to be sought in 
quarries, but in rain-swept uplands, or high on 
desolate mountain-walls. Yet no detail is regarded 
as unimportant; the surveyor, for months together, 
leads a life as hard and remote as that of an Alaskan 
pioneer, and the result is a book in which the daily 
difhculUes are lonccalcd, while an array of facts is 
given to us, any one of which may help observation 
in other and more favoured lands 

Few lands, however, are more favoured in scenery, 
and the defects of Skye are mainly meteorological 
The very audacity with which the black Cuillins rise 
from the edge of the Atlantic seems a temptation to 
the summer-storms Yet the glaciated surfaces allow 
of small decay, and Mr Harker directs our attention 
to the remarkable fre<)hne5s of the rocks Despite the 
absence of maps, the crystalline core of the island, with 
its striking scenic contrasts, long ago attracted 
geologists, and has been again described, in all its 
picturesqueness, by Sir Archibald Geikic in our own 
day We well remember the seductive map, on the 
scale of four miles to an inch, with which we ourselves 
tramped across the boggy grasslands, or wandered in 
midnight prodigality al^ve the Sound of Sleat; and 
Mr Marker complains that, even now, names and 
details are not always exactly placed on the sheets 
issued by the Ordnance Survey The work that he has 
now done, and the maiinpr of it, will be honoured by 
all who know the island. 

The view that the crystalline central masses repre^ 
sent the core of ihe volcano from which the abundant 
plateau-basalts flowed appears to be now untenable, 
although some kind of a volcano, and a fairly large 
one. may have existed on the crown of the great lacco- 
htic dome, Certain earlier volcanic vents, moreover, 
provide curious evidence that gabbro and granite 
existed, in a consolidated form, down below, while 
the plateau-basalts were being extruded. In a very 
remarkable passage (p 24), the author shows that 
even the sequence of these rocks was the same as that 
now known to exist in the central Jaccolitic area The 
acid tuffs of Skye containing granite (p 20), the basic 
tuffs crowded with fragments of gabbro (p 21), go 
far as evidence of the continuity of lava-types with 
holocrystalhne representatives below It is interesting 
to remember that, when Prof, Judd wrote his well 
known papers, this natural-history view of igneous 
masses was very far From general acceptance; and 
the fact that he strove for it so successfully has been 
obscured by the subsequent controversy as to the local 
sequence in the Hebrides 

Mr. Harker, in dealing with the basalt plateaux' 
(pp 29, 239, and 435), shows excellently how large a 
part IS played by die abundant intrusive sills. Inese 
form, indeed, on weathering, most of the terraced 
structure that observers were formerly apt to attribute 
to successive lava-flows It is remarkable (p. la) that 
the dykes or vents can so rarely be tracra into the 
lava-sheets to which they gave rise; but this is a 
common complaint in all areas of copious and long- 
continued activity. The temporary theory of fissure- 
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eruptions has been practically modified into ^Rlipldity of solution But the case is 

eruption from a larfze number of small and easn^con-h "ceiiSifilyj^iitippnjmon one, as other contacts of these 
ewed vents, whicn were doubtless situated alohgf, ^hdw/ Down below us as we write, an 

ilasures; and this theory is borne out by observed ^ncieriLtarb|iAe s^nds off zig-za^ veins abundantly into 
occurrences along rifts on Etna Mr Marker himself the.'^jD^frpdian ” limestone of Donegal, behind us, 
ppints out (p 14) that ** the great thickness and extent the sanK granite produces a coarse quartz-dionte, by 
of the basalt group results only from the superposition interaction with a basic sill of the same series A 
and overlapping of a vast number of separate flows, little south, at Summy Lough, the pre-Dcvonian 
each of which is of very insignificant dimensions ” gabbros have brought up inclusions oF an earlier 

The small group of trachytes and rhyolites (p 56) gabbro, which " weather into little hollows, " like those 
in Skye occurs clearly between two senes of basalts, of the come of Tairneilear In the universality of the 
a fact very satisfactory for Irish geologists, who have problems discussed by Mr Marker lies their wide 
had to maintain similar views for their acid lavas on geological attraction, and we venture to think that 
less convincing evidence Much of the interest of many of his questions will receive their answer In more 
the petrographic details furnished by Mr Marker lies distinctively plutonic regions For a long time, Con- 
in the attack of one rock on another The dissection tincntal geologists maintained that some fundamental 
of an early pendotite by an overpowering mass of difference separated our modern lavas from the crystal- 
gabbro (p 64), the occurrence of “ xenoliths ” of one line masses revealed in older regions of the crust 
kind of gabbro in another (p 121), the mutual modifi- Similarly, our fluidal gneisses, with their mutual inter- 
cations of gabbro and granite in the Red Hills (p 183), actions, have been held to be something primordial 
which are justly attributed to a process of diffusion, and apart This purely mental barrier is now rapidly 
may be named as examples of the important problems breaking down, and we may find that the phenomena 
dealt with. We confess to a personal interest in the so carefully set before us in the case of Skye have 
results of Mr Marker's researches 


on composite sills (p 209), where 
an acid rock is shown to pick up 
fragments of an earlier basic one, 
and to discharge, as it were, its 
own porphyntic crystals into the 
latter along its margins Such 
facts make us doubtful of the 
necessity for assuining a distinction 
between " segregation-veins," with 
ill-dc fined edges, and " ordinary 
veins of intrusion " (p 78), or for 
the belief that b^uids, the crystals 
of which iiUerlork at the common 
surface, " must have existed side 
by bide in the duid state " (p IJ9) 
The discussion of the banded 
gabbros, with the beautiful plates 
accompanying it, forms a chapter 
of exceptional value, though it 
hardly does justice to Mr Marker's 
own recent work, in which he has 
explained the genesis of a Cain- 
ozoic banded gneiss Tho refer- 



ence (p 1 15) of the " pyroxene- 

granulitCS " of Skye to "altered I — View of Seurman Gilkan (Frpm '* I he Tertiary Igneous Rocks of SWye “ 

representatives of basic lavas en- 
tangled in the gabbro complex " 1$ in happy agree- deep-seated and more impressive representatives in tho 
ment with the most modern view’s as to similar rock- floor of Saxony or Norway 

masses in (he Saxon mctamorphic area Mr Marker's book, with its handsome photographic 

A local rock of hybrid origin is termed marscoite illustrations, is published at a very moderate price, 
(PP *75 192), this occurs as sills, and is regarded seeinn’ that it appeals entirely to the professed geologist 

as a basic magma modified by the absorption of Indeed, when dealing with so superb an area, w e think 
granitic material prior to its intrusion. Mr Marker that a little more descriptive power might have been 
holds that such " hybrid rocks are essentially abnormal used to unite the sconir and the petrographic features, 
in composition ", yet it may be urged that in the We thus wish that chapter xxvi , on " physical features 
deeper plutonic regions many rocks, which we have and scenery,” had sent off intrusive sheets into those 
come to consider normal, have arisen by processes of that went before it, and had even wrapped round much 
admixture and diffusion The junction of the granite of their contents as literary " xenoliths " With the 
and the Cambrian limestone in Skye (p 135) presents manner of the text we have little fault to find It U 
evidence of solution of the limestone, without addition always clear and direct- -far clearer m fact, than the 
of lime to the ^anitic magma. We prefer to believe explanatory diagram on p. 433 The Americans have 
that a slow diffusion and transference of the lime given us many worse names than ” rnugearite " ; and 
occurred into the great subterranean mass, or that the other authors beside Mr Marker have written " amyg- 
locally modified granitic magma flowed on elsewhere, dule ” in place of the obvious " amvgdale " " Pheno- 

leaving new and unmodified material in contact with cryst," like "cab" and "bus." must probably be 
the limestone, rather than to conclude that a rock accepted as a compromise, though wc expect better 
which absorbed gRbbro and Torndon Sandstone be- things of scientific men ; and the incorrect use of 
haved in a mystenou^ different manner towards " granophyre," introduced by Rosenbusch, has become 
dolomitic limestone The singular absence of veins widely tolerated through repeated publication The 
passing from: the granite into the limestone rather term " ophitir plates," rather than " ophiUc crystals" 
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or " ophitic nodules," where aug-ite or hornblende arf 
concerned, has been sanitraned by microscopists, but 
tends to mislead when actual rock-specimens are 
examined Beyond these trifling (.riticisms, we have 
nothinf^ but praise for this conscientious exposition of 
ipsults, behind which lies a vista of pcrsoiiril saenfite 
and prolongfed observation in the field 

Grenvillf a J Coif 


rYG/Js;j MEDICWE JN THE AT^GLO-SAXON 
TIMES * 

F ' ROM an educational point of view, an acquaintance 
with the history of scientific discovery is even 
more important than a knowledg’c of the results of 
scientific investigation up to the most recent date The 
Jallij' knowledge is essential for progress, as it is for 
practical application of results already gamed The 
funner is needful m order to understand the methods 
of science, to imbibe the spirit of discovery, lo 
appreciate the reciprocal action of hypothesis and ex- 
periment, and to acquire the mental habit of looking 
w ith scientific eyes upon every branch of human know- 
Irxdge 

The history of mathematics, of chemistry, of geology, 
and of the inductive sciences in general, has been 
adequately treated^by many foreign and by some 
English writers But one of the most ancient branches 
of knowledge has been aadly neglected in this country 
The history of nftdicine as the science of disease, and 
of medicine as the art of prevention and cure, has been 
far more studied by French and German, Dutch and 
Italian physicians than by those who write in English 
It IS therefore n matter of congratulation that the 
College of Physicians, which dates fronrl the wonderful 
rr-birth of learning in the days of Sir Thomas More, 
of Dean Culel, of Erasmus, and of Linacre, 
should have been entrusted by the widow of 
n learned member, the late 13 r FiU-Patnck, 
with the endowment of a lectureship on the 
history of medicine 

In this volume Dr Payne treats with remarkable 
learning and interest of the art of medicine as it existed 
among our ancestors before the Conquest For his 
purpose he has not the help of such inscriptions as 
describe and delineate the duties of physicians m the 
Babylonian and the Egyptian empires, nor the rich 
and wonderful collection of medical instruments which 
is preserved in the Museum of Naples He has only 
literature to depend on 

English learning dates from Archbishop Theodore 
of Tarsus (ad 669), who, with the Abbot Adrian, 
founded a school at Canterbury, where Greek as well 
as Latin, arithmetic, and astronomy was, according to 
the testimony of the justly Venerable Bede, successfully 
taught Bede himself wrote on astronomy, and was 
probably the author of a treatise " De phlebotomia " 
In his " Ecclesiastical History of Britain " he described 
hevcral epidemics of the true oriental or bubonic 
plague St John of Beverley recorded a rase of 
aphasia m a youth who was also affected with impetigo 
of the scalp, and was cured of both Among the West 
Saxons in the ninth and tenth centuries literature 
flourished Poet^, history, and religious works were 
written in native English as well as in Latin, and have 
been adequately studied by more than one German 
scholar This civilisation, with its numerous schools 
and libraries, was interrupted by the disastrous inroads 
of the Danes, but up to the Conquest gnd beyond, 

^ fht Fttm Fatnch LttUtrtt far 1903 By JoMph Fnuk P»ne, M D 
Oxon Fellow and Hiirvcian Librarian of ibe Roynl Collai« of PhyiiciiDi, 
ConiuUini Physlctaa 10 St TIioiiibb'i Hoapitai Pp 16a ■ wllh twanty 
ihree ilhiftntiona from early Enslish MSS (CUreiidoa Preia ) Price 
net 
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notable works appeared, and some of the^ were 
treatises on medicine Among others published by 
Cockayne nearly fifty years ago were " The Leebh- 
Book " of Bald (written when Alfred was king, or 
soon after his death), a book of recipes and a glossary 
of the names of plants, of which the manuscript Is 
preserved in the library of the Cathedral of Durham 
The following remarks by Dr. Payne deserve to be 
widely read, for their application is general — 

" Before speaking in detail of the old English 
medical books, I will venture to say a word about the 
spirit in which they should be studied Too often, 
those few persons who have interested themselves in 
these monuments of ancient science have treated them 
In one of two ways Either they have picked out some- 
thing especially unlike the ways of modern thought, 
and held it up tu scorn as showing the folly of our 
ancestors, or else in kinder mood they have con- 


Fic I — MandraROTB, Mandiaka, with lha dog uud lo put It A 
_ mmpla and probably early form of the legeod (From “ The Fke' 
Fetrick Lectures lor 1903 ' ) 

descended to be amused, and calling anything old and 
unfamiliar * quaint,’ dismissed it with a smile Neither 
of these methods will help us to understand the ancient 
world The folly of our ancestors is no explanation 
Their knowledge was no doubt extremely limited ; they 
saw old and distant things through a dense and pre- 
vailing Fog of Ignorance. But that they tried to under- 
stand them at all is a proof of their wisdom, not of 
their folly 

" Still more misleadinpr is the habit of regarding 
the rude features of primitive art, the stammering 
words of an infant literature, the childish fallacies of 
early science, as something to be amused at Till we 
have got beyond the stage of calling these old things 
merely ' quaint,’ there is no possibility of understand^ 
ing them at all llierefore, if we quote from the old 
bc^s things which appear strange in our eyes, foolish 
things if you like, it is not with the object of raising 
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a laifffh or of flattering the modern sense of superiority 
The only way to understand these old writers is to try 
to put ourselves as far as possible in their place, and 
conceive how nature and ‘science presented themselves 
to the eyes of the early teachers and learners in the 
tenth and eleventh centuries ” 

A full account is given of the mythical mandrake," 
with several instructive drawings from Anglo^axon 
manuscripts (see Fig x), and others of plants which 
can be recognised as characteristiCp while some are 
gracefully conventional Many drawings of foreign 
plants are tof)ied from more original sketches, until 
they have become mere ornamental designs These 
figures may be compared with the beautiful drawings 
published by Prof Haeckel of animal structures adapted 
to suggest' the decorative use of countless organic 
forms to carry on the conventional lines of Greek 
architects and Italian decorators 

An interesting section of Dr Payne's volume is 
devoted to the old English names of plants " Way- 
broad " has been ill exchanged for the so-called plan- 
tain. and " may the " for camomile On the whole, he 
agrees with Prof, Earle that there was a great de- 
cadence in botanical knowledge in England between 
the eleventh and sixteenth centuries 

The practice of surgery by the Anglo-Saxon leeches 
was for the most part confined to the external appli- 
cation of divers vegetable or animal concoctions which 
can have been only negatively useful Some of them 
remind us of Alexis of Piedmont, who, after describing 
an unfailing remedy, adds, If this will not do it, take 
this other," Here and there we come across curious 
anticipations of modern pathology and surgery, e g 
when we are told that if the insensible hardening of 
the liver is of too long duration, then it forms a dropsy 
which cannot be cured , or when the plastic operation 
for hare-lip is described Amputation for gangrene of 
a limb IS also recommended. 

The last sixty pages are devoted to superstitious 
treatment by amulets and charms, some derived from 
Greek 'treatises, as they in their turn reproduced the 
magical lore of Egypt and of Babylon. One extract, 
however, from a sermon of St Eligius, who furnished 
the gentle abbess of the '* Canterbury Tales '' with her 
only oath, might still be preached from English pulpits 
against the quackery and miscalled Christian science 
of the present day If space permitted, it would be 
interesting to refer to Dr Payne's comparison between 
the " Practica " of the famous school of Salernum and 
the old English " Leech-book," and to his account of 
the final decay of the native art of medicine and its 
replacement by the less vigorous and less original 
doctrines of Continental Europe in the later Middle 
Ages 

The work is of great value and interest not only to 
physicians, but to scholars, antiquarians, and philo- 
logists It IS admirably printed and illustrated, and 
will, we hope, be succeeded by the publication of future 
lectures by the same accomplished physician 


NOTES. 

The Atii dei Lincei announces the death on August 19 of 
Prof. Emilio Villarl, recently prfsident of the Reale 
Accademia del Llncei 

Mr. C Fox-Stranowavs, who joined the staff of the 
Geological burvey in 1B67, has retired from the public 
service 

An earthquake shock was felt in the Cowall district of 
Argyllshire shortly after 4 a m on September 18 In 
Dunoon the shock was most distinctly felt Z>MheB rattled, 
doors were opened, bells were set ringing, and ornaments 
were broken, 
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Reuter reports that two distinct shocks of earthquake 
were felt at Ottawa at 7 53 p m on September 14 The 
first lasted live seconds, and after an Intermission of three 
seconds ranie the second shock, whiLli was of six seconds'* 
duration 1 he direction was from south-west to north- 
east 

A CONGRESS of free thought was opened at Rome on 
luesday in the Grand Court of the Roman College Prof 
bergi, president of the committre, welcomed the members 
of the congress, and the following were elected honorary 
presidents — Prof Haeckel (Geimany), M Berthelot 
(France), Dr Maudsley (Great Dritain), SeAor Salmerorr 
(bpain), M Novimoff (Russia), Herr Bjoersen (Norway), 
and Prof, Lombroso (Ital>) 

At the St Louis Exhibition a steel tower 300 feet high 
has been erected for wireless telegraph) by Dr De Forest 
and hiS coadjutors, and cominunuation has been established 
between St Louis and Chicago We learn from the Times 
that the United States Government is also exhibiting a work- 
ing De Forest station, and there are seven working exhibita 
in the exhibition Ihe United States Goveinment has con- 
tracted with the De Forest Company fur five long-distance 
stations at Key West, Pensacola, PuerLnrico, South Cuba, 
and Panama The longest distance between these stations- 
will be 1000 miles, which will fur e\i eed the distance 
attempted for wireless telegraphy by any Go\ernment before,,. 

It is announced that the high-level observatory on Ben 
Nevis will be closed next month The annual cost of the 
double observatory, high- and low-level, i«! close on loooZ , 
of thin sum about three-fourths is spent on the high-level 
and about one-fourth on the low-level station The Treasury 
has offered to pay direct to ihe Scottish Meteorological 
Society on behalf of the Ben Nevis Observatory the 350! 
recommended by the committee of inquiry into the adminis- 
tration of the Parliamentary grant for meteorology, instead 
of making this sum n charge on the meteorological grant 
Ihe continuance of the observatories could, however, only 
be undertaken on a guaranteed income of looof a year. 
'1 he directors have thcrefori' decided to close the observ- 
atories 

The New York correspondent of the Daily Chfomcle 
announces that Commander Peary will lead another expedi- 
tion to the North Pole next year The expedition will ^iart 
in ihe summer, and will be gone probably not longer ihan 
two years Its expenses are estimated at 30,000! , which is 
10,000! more than the last Peary Expedition cost American 
capitalists are supplying the funds A vessel is now being 
built which, It is said, will be stronger and more suitable to 
the conditions prevailing In the Polar regons than any pre- 
vious ship One part of her equipment will be an ice-breaker 
bow, which is expected to enable the ship to break through 
to a point farther north than has hitherto been reached 
The features of the expedition will be the fixing of a base 
within 500 miles of the Pole, the use of very light sledge» 
and fast Esquimaux dogs to make a final dasih for the Pole, 
and the adoption of conditions of lining corresponding aa 
nearly as possible to those of the Esquimaux themselves 

The expedition, on board the steamer Frtihjof which took 
out a supply of coal for the Ziegler North Polar Expedition, 
whose ship, the America, left for the Arctic regions nearly 
fifteen months ago, has returned to Norway without having 
communicated with the America This is the second 
attempt which has been made this year the relief ex- 
pedition to reach Franz Josef Land, but on each occasion 
I the seventy of the weather, together with fog and ice, ha» 
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compelled the Friihjof to return , and now It la impossible 
that another attempt can be made until next year There 
has been no news of the America since she left Norway in 
July, 1903, but, so far as can be ascertained, it was intended 
that on reaching Franz Josef Land the explorers should 
establish n supply base, from which forced marches would 
be niddp in the direction of the Pole No apprehension is 
felt concerning the America, for the ship carried provisions 
for five years, and there are also stores of pemnnean and 
clothes available 

Scientific critics in Berlin are now much exercised with 
regard to the remarkable performanerB of “ Clever Hans.” 
the thinking horse. According to the daily Press, a re- 
presentative coniniittee, which included the director of the 
Berlin Zoological Gardens, a veterinary surgeon, and a 
professor of the Physiological Institute of the Berlin Uni- 
versity, witnessed these performances with the view of 
nscertaining whether they were the result of a trick, or 
whether they were due to the mental powers of the animal 
Their verdict, it is reported, was unanimous in favour of 
the latter view It is stated that when told that the day 
was luesday, and nsked which day of the week this repre- 
sented, the hor'ie would give the correct answer by taps 
Similarly he will tell not only the hour, but the minutes 
Indicated by a watch , while he is also reported to be able 
to record the number of men and of women 'among a row 
of visitors, and to indicate the tallest and the shortest 
members of the party 

It is stated in the 7 tmes that Messrs C G Spencer and 
Sons, of Highbury, have lately constructed, from the designs 
of Seflor Alvares, a new aeroplane flying maihine which 
does awa} with the gas vessel and its many risks The 
structure consists of two swmg-likc aeroplanes having a 
superficial area of 400 square feet , these are attached to 
two outstretching and slightly curved arms and fixed to a 
bamboo framework, in shape like a cigar In the front of 
this framework 1$ fitted a 2 horse-power motor, which drives 
two two-bladed tractors — each of them ^ feet in diameter — 
which are plared one on each side of the frame, and level 
with ^he motor At the back of the machine are three i 
rudders, which are worked from the front by means of ropes j 
1 W'O of the rudders are triangular, and arc constructed to I 
move horizontal] V, for the purpose of controlling the upward 
and downward motion of the machine, while the other, the 
largest of the three, which is rectangular, is fitted perpen- 
dicularly, and 15 intended to guide the machine to the left 
or right The weight of (he machine is 150 Ib without the 
aeronaut It does not appear that the invention has any 
power of raising itself from the ground, as It is stated that 
during the next few days it is to be taken up by a balloon, 
at the Crisial Palace, to an altitude of 5000 feet, when it 
will be released for the purpose of testing its actual power 
of flight 

bin Lowtiiian Bell was elected president of the Institu- 
tion of Mining Engineers for the ensuing year at the meet- 
ing held at Birmingham lant week A paper by Prof 
Redmayne read before the meeting is summari»ed on p 534 
Among other papers read was one by Mr George Farmer, 
on the problem of gob-fires, in the course of which he 
pointed out that coal absorbs oxvgen quickly, and more 
quickly as the surface open to oxidation increases and as 
the heat increases, so that any cause which will split up 
the gob-material will aid m initiating a fire Moisture 
assists the oxidation and heatino' by splitting up the gob- 
material, so that this mav be considered an important factor 
In every case in which u fire has been properly located props 
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left in the goaf, or ribs of coal left against faults, or ialU 
in working stalls burying a nb of coal, have been found to 
be the origin In any method of extinction means must be 
taken for cooling the hot material by the application of 
substances which will absorb the heat and reduce the 
temperature to such a degree that combustion entirely ceaseJ 
in a natural atmosphere, or by the removal of the com- 
bustible material from the influence of the heat Mr J 
Cress well-Roscamp described an Improved apparatus for 
laying dust in cool mines Water (or other liquid) is forced 
by pumps into an air-cylinder, which causes 0 regular and 
unpulsating column to flow along the pipes and out of 
sprayers or nozzles fitted with a specially constructed screw 
apparatus round which the liquid is forced, so as to cause 
the spray to spread over a circular breadth up to 30 feet 
Ihe sprays are in the shape of inverted cones impinging on 
each other, and become broken up into extremely fine 
particles, which are carried along by the air current and can 
clearly be felt from coo feet to 150 feet behind the apparatus 
when in motion 

In the year 18B3 the late Sir Cuthbert Peek established 
an important meteorological station at Rousdon, Devon, 
midway between Lyme Regis and Seaton, and from time 
to time various self-recording Instruments, including a 
I Dines 's pressure tube anemometer, have been added The 
observations have been regularly continued under the super- 
intendence of the Hon Lady Peek, and we have received 
a copy of the i^esuUs for the year 1903 As this volume 
completes a period of twenty years, tables are appended 
giving the average monthly and annual results fur the yean 
1884-^3 observatory is a second order station of the 

Royal Meteorological Society, and the work is a valuable 
contribution to the climatology of the south of England 

bi 

We have received the report of the U S Weather fiuTeatK 
for 1902-3 The first part of this elaborate compilationi 
containing a very interesting account of the administrattjm 
work of the year, was referred to In our issue of February^ 
(vol Ixix p 328) The remaining portions cqfislst of 
meteorological summaries, including hourly averages front 
thr records of automatic instruments at twenty-eight 
stations, and monthly and annual means at stations in the 
United States and West Indies Among the many valuable 
miscellaneous tables and reports we may mention especially 
those showing the accumulated amounts of precipitation for 
each five minutes at stations in the United States and \Vest 
Indies supplied with automatic gauges, during all storms 
in which the rate of fall equalled o 25 inih in five minutes 
or o 75 inch in one hour The volume also contains hourly 
observations at several localities in the West Indies, these 
are of importance in connection with the study of the 
destructive hurricanes which frequently occur In those 
regions 

It may be of Interest to some of our readers to know that 
very complete meteorological observations, taken three 
times a day at the Central Meteorological Office at Vlenha, 
together with daily and monthly means, are regularly pub- 
lished in the Anseiger of the Vienna Academy of Sciences 
Further, that the observations for each month are followed 
by the observations made m connection with the international 
scientifiL balloon ascents We have before us the results 
of two ascents of manned and one of unmanned balloons 
In the month of June last In addition to the summary of 
the principal facts obtained during the ascents, the actual 
observations taken every few minutes and explanatory re- 
marks are given. The publication of these valuable dgt^ 
so soon after theik' occurrence is of considerable importance 
for the study of the piucesses at work In the upper strata 
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0/ rtie atnio«phrre. In connection with weather recently 
experienced 

The Biological Survey of the U S Department of Agri- 
culture has issued a Circular (No 44) g^ivin^ the names and 
addresMa of offliials connected with the preiervation of 
birda and game In the United States and Canada 

We have received Noc 17 and ig of vol xlvin of the 
memoiri of the Manchester Literary and Philosophical 
Society In the latter Dr Hoyle gives a diagnostic 
key to the recent genera of dibranchiate crphalopods In 
the former Prof Dawkins describes a molar of the straight- 
tusirt elephant (Elepha, antiquum) from gl trial strain at 
Blackpool Apropos of fossil elephants, it may be mentioned 
that a few days ago workmen disentombed in a sand-pit 
at Enth an entire skull of a mammoth, which fell to pieces 
when brought to the surface This is much to be regretted 
as the apei linen might doubtless have been saved had 
polEontnlogists been informed of the discovery before 
attempts wpre made to remove it from the bed 

Tilt August number of the Uraohlyn Edison, published by 
the hdison Electru Illuminating Co, of Hrookhn, New 
\ork, contains seieral striking pictures of derorntive and 
apertaiular eleitrii lighting at Coney Island, one of ivh.ch 
from a photograph taken at night, is here reproduced' 
Within a ,ear the amount of eleilrii illuminnlion at this 
amous pleasure resort has more than trebled , and probably 
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there is not now to be found anywhere in the world a place 
where the decorative possibilities of the electric incandescent 
lamp are so strikingly demonstrated I he Brooklyn Edison 
Co , which has successfully carried out the scheme of light- 
ing at Coney Island, supplies light and power to an area 
of seventy -seven square miles and a population of nearly 
one and a half miMirinc ^ 

An important discovery in connection with cotton-growing 
in the southern United States is recorded in BuHclm No 40 
of the Kntomological Division of the U S Department of 
Agriculture It appears that an anc has been discovered 
in Guatemala which preys on the adult cotton boll-weevil 
{^nthonomus grandis) and thus cherks the raUag-es of this 
insect, and » permits the growing of cotton in district* 
where It would otherwise be impossible It has been found 
that the kelep, as the ant is called in Guatemala, can be 
easi^ removed, and colonies hove accordingly been inlro- 
duced Into the cotton plantations of Texas in the hope of 
checking the devastation caused by the weecil If only 
remains to ascertain whether the kelep will be able to with- 
Stand the winter clunule rf 'le\a'. 

The last published part of Eiomotnha contains Vi valuable 
paper by Dr H E Crampton demonstrating the existence 
<*“ring the pupal stage of Ph,lo,amui 
fynthia, ■ sllk-producmg merh Dr Crampton ’s cbsrrv- 
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tiy ations differ from the eKpenmenta conducted by Prof E H 
Poulton, Mr F MernReld, and Miss C banderii m the 
ri- fait that his pup® were not exposed to the attacks of 
id enemies , sio that the elimination, which took place on a 
of large scale, must presumably have been due to internal 
rather than external tau^eii In the author's opinion, the 
actual basib for selection in this particuUr instance is not 
use-advantage, but Lorrclution Prof Pearson’s important 
Huxley lecture on the inheritance of the mental and moral 
^ chararlers in man has been already noticed m the pages of 
Nature An elaborate memoir, illustrated by a ver> fine 
senes of photographs, on the variation and correlation of 
the human skull, is contributed by Dr W R Macdonell 
Ihe material discussed is the splendid series of skulls dis- 
^ covered some eleven years ago in Whitechapel, and now in 
I the possession of Prof 'lhane Dr Macdonell concludes 
j that Ihese crania, which date most probably from the time 
^ of the Great Plague, are in general appearance and bio- 
metric constants remarkably close to the Long Harrow 
Rrifish As the result of an investigation on inheritance 
^ Ilf I oat-colour in the greyhound, A Barrington, A Lee, 

^ and K Pearson conclude that the aniestial law of de- 
creasing correlation holds no less for their present material 
‘ than for man and horse Prof Weldoti’s research on the 
form of the shell spiral In a race of ClauJiha itala failed to 
' disclose the existence of any selective elimination between 
^ :he voung and the adult stage , reasons For this result are 
suggested The number ends with an elementary proof of 
Sheppard’s formul®, with which are associated certain other 
formuls for dealing with the ordinates and adjacent areas 
of frequency curves 

Though graphical work is now rightly regarded as an 
essential part of an elementary course of mathematics, many 
teachers are still unfamiliar with the new methods, and do 
not comprehend clearly all that is implied m graphs The 
“ Scdutions of the Examples in Hall's ‘ Graphical Algebra,' " 
by Mr H S flail assisted by Mr H C Heaven, just 
published by Messrs Macmillan and Co , Ltd , will be of 
great service to those teachers and students to whom 
graphical methods are novel, in showing how problems may 
be easily and accurately solved by plotting graphs The 
book will assist the Introduction and extension of grafffileal 
I methods in mathematiial classes 

A CATALOGUE of apparatus for electric heating and cook- 
ing just issued by Mc^isrs Isenthal and Co , Bs Mortimer 
Street, London, W , contains particulars of many attractive 
ways in which electricity is used for heating purposes The 
advantages of electric heating from a hygienic point of view 
are obvious, and, economically, the consumption of electric 
energy is not so excessive as is usually assumed Messrs 
Isenthal 's list includes radiators of various types, ornamental 
stoves, cooking ranges and ovens, appliances for heating 
and boiling liquids, hot water geysers and cisterns, 
sterilisers, soldering bits, hot plates foi chemical laboratories 
or photographic purposes, evaporator^, and numerous other 
devices which would add to the comfort and cleanliness of 
many operations in laboratories as well as m houses The 
adaptability of the electric current, and ‘he efficiency of the 
various forms of apparatus described in Messrs Isenthal ’a 
catalogue, should encourage the use of electric energy as a 
bource of heat 

In the August number of the GoMelta E Palernb and 
n Pa-inain have established that, under certain conduloni, 
electrolysis converts potassium cyanide in aqueous solution 
containing potash completely into cyanate The latter 
separates during the electrolvsis In a pure state in the fGrm 
of white crystals 
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According to a brief report by J St&p, director of the 
Joachlmsthal Mine, publiEhed in the Proceedings of the 
Vienna Acadenn of Sciences (No 14), freshly excavated 
uranium ore, \bhich has never been exposed to the light, is 
strongly radio-ut tivp A comparative study of the activity 
of illuminated and unilluminated BppLimens of the ore has 
>rt to be made 

In voI viI of the Forischritte auf dem Gehteic der 
Rdnigcusirahlen Ur Josef Rosenthal discusses the relative 
advantages of large and small induction coils for producing 
X-rays When the tube used is not too highly exhausted, 
and consequently has not too great a resistance, a small 
coil giving a comparatively short spark may be used with 
good results Small coils have, moreover, the advantage of 
being more portable and less costly than large coils But 
when a tube with a high vacuum is used a higher tension 
coil has to be employed, and In such rases, in order to 
prevent the tube from changing during a long exposure, 
the number of Interruptions per second must be reduced as 
much as possible 


OUR ASTRONOMICAL COLUMN 
Thk Return of Enckb^s Comet (1904 b) — ^As announced 
in these columns last week, Encke's comet was re-discovered 
at Koemgstuhl-Heidelberg on September 11 

It was found by Herr Kopff, who describes it as being, 
at present, a faint object. According to a note by Mr 
Denning, however, mentioned in Nature for July ai, the 
favourable conditions of 1805, 1838, and 1871 ^ould be 
repeated during the present apparition, and it is possible 
that the comet may become visible to the naked eye when 
near to Altai r, early in December 
The accompanying chart given below shows, approxi- 
mately, the apparent path of the comet among the stars 
from now until October 15, according to the daily 
ephemerls published by MM Kaminsky and Ocoulitsch in 
No 396a of the Asironomtsehc Nachnehieti — 



Varmiions in the Lunar Landscape — A communiiation 
from Harvard reports that Prof W H Pickering, at pre- 
sent located at the Lowe Observatory, California, observed 
a bright hazy object a* In diameter upon the floor of the 
lunar crater Plato on July 31 Six previous observations 
made between July ai~a8 inclusive gave no indication of 
this novel feature. 

On August 2 a black elliptical shadow two miles In 
diameter was seen in the place of the previously observed 
bright spot, whilst to the north-east and north there 
extended a large white area, the existence of whiih was 
conbriTied by an observation made on August 3 
A telegram dated August aa states that real con^icuous 
changes have taken place in this region during the past 
month, and confirms the existmce of thr new crater, which 
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has a diameter of about three miles The bright area haa 
shifted considerably since August 3 

Several other objects which have not been mapped before 
were observed whilst examining Plato, and it was seen that 
the previously con^lcuous white area surrounding crnterlet 
No 54 (Harvard College Observatorv /Innab, vol XxXii., 
plate x ) has now disappeared 

Suh-sroT pERioDicm and Terrestrial Phenomena — In 
; a brochure published at RocheihouaTt (1904), Prof O'Reilly, 

I of Dublin, emphasises the important part which a know* 

I ledge of the periodicity of solar activity plays in the pre- 
j diction of terrestrial meteorological events, and also 
I demonstrates that the origins of several important historical 
I events may possibly be attributed to the meteorological 
efleits of solar changeii 

After discussing the more recent droughts, such as have 
caused distress in Australia and India, and showing that 
these occurred at definite epochs of solar cycles, he shows 
that the successive floods which caused the formation of 
the Zuvder Zee probably occurred at epochs of sun-spot 
maxima Similarly he points out that each of the ten 
centuries in Etruscan chronology were approximately 122 a 
(1 c 11 iixii, or nearly 11") years in length, that is to 
say, they contained about eleven sun-spot periods, and he 
supposes that the Etruscan era probably conimcnced from a 
period of great cold, or maybe some memouble flood, which 
I Lould be attributed to excessive solar activity 
I From a study of Bruckner's sun-spot cycles, Prof. 
O'Reilly believes that the year 1893 was the culminating 
year of a period of heat and drought, and that 1915 will be 
the corresponding centre-year of a period of cold and ram 

Observations of the Recent Perseid Shower — M 
Henri Perrotm, observing at Nice, saw 1184 meteors, of 
which 1041 were Perseids, during the nights of August ^14 
inclusive The observations were made between the hours 
of 8 p m and 3am each night at the meteorological 
station of the Nice Observatory, situated ot an altitude of 
zy^ metres on Mount Mourner 
The Perseids, as shown in his tabulated results, were very 
numerous, the maximum display of the shower occurring 
on the ni^ht of August ii-ia, especially between i a m and 
3am 1 hp maximum for each night occurred between 
midnight and 3am 

A notable feature of the display was that the meteors 
appeared in groups of two or more, each group being 
followed by a break five to fifteen minutes m length 

The radiant of the shower was seen to be a fairly 
extensive area, not j point, having its centre near to 
y Perse I 

The Perseids wore white and very swift, whilst the paths 
were comparatively short On the other hand, the sporadic 
meteors observed were of a reddish-) ellow colour, their 
paths were long, and they travelled slowly, leaving trails 
which lasted for some seconds 
Ihese observations again empha^iised tlie importance of 
selecting a station situated at a high alliUide where the 
atmosphere is generally exceptionally clear (Compies rCndus, 
No 9, 1904) 


RADIATION IN THE SOLAR SYSTEM * 

T PROPOSE to discuss this afternoon certain effects of the 
^ energy which is continuously pouring out from the 
sun on all sides with the speed of light, the energy which 
I we call sunlight when we enjoy the brilliance of a cloud- 
; less sky, which we call heat when we bask m its warmth, 
the stream of radiation which supports all life on our 
globe and is the source of all our energy 

As we all know, this ceaseless stream of energy is a 
form of wave motion If we pass a beam of sunlight, or 
its equivalent, the beam from an electric arc, through a 
prism, the disturbance is analysed into a spertrum of 
colours, each colour of a different wave-length, the length 
of wave changing as we go down the spectrum from, sRy, 
1/30,000 inch m the red to 1/80, cx)0 of an inch In the blue 
or Violet 

But this visible spectrum is merely Ihe part of the stream 
of radiation which aflects the eye Beyond the violet are 

^ Afiernooii addrsHi dell vend ■! the Cambridge me el tag of ifah PrEtfih 
Association, Augaflt 33, by Prof J H Poyntirtg, F R 8 
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the ftlll Bhorter wqvps which aflfert a photographic plate 
or « fluorescent hcreon, and will pass through certain 
sub^nces opaque to ordinary light Here, for instance, 
IS al. filter devised by Prof Wood which stops visible ra\s, 
but allows the shorter invisible waves to pass and excite 
the fluorescence of a platmocyanide screen 

A]gfifn, beyond the red end are still longer waves, 
whith are present in very considerable amount, and can 
be rendered evident by their heating effect We can easily 
filter out the visible ra>s and still leave these long waves 
In the beam by passing it through a thin sheet of vulcanite 
A piece of phosphorus placed at the focus of these invisible 
ra\s IS at once fired, or a thermometer quickly rises m 
temperature The waves which have been observed and 
studied up to the present lime range o\er some nine octaves, 
from the long waves described to the section yesterday by 
Prof Rubens, waves of which there are only 40a in an inch, 
down to the short waves found by Schumann in the radi- 
ation given off by hydrogen under the influence of the 
electric discharge, waves of which there are a quarter of 
a million in an inch No doubt the range will be extended 

Radiant energy consists of a mixture of any or all of 
these wave-lengths, but the eye is only sensitive at the 
most to a little more than one octave in the nine or more 

This radiation is emitted not only by incandescent 
bodies such as the sun, the electric arc, or flames All 
bodies are pouring our radiant energy, however hot or 
cold they may be In this room we see things by the radi- 
ation which the> reflect from the daylight But besides 
this borrowed radiation, every surface m the room is send- 
ing out radiation of its own Energy is pouring forth 
from walls, ceiling, floor, rushing about with the speed of 
light, striking against the opposite surfaces, and being 
1 effected, scattered, and absorbed And though this radi- 
ation does not affect our eyes, it is of the utmost importance 
in keeping warm Could it be stopped, we should soon 
be driven out by the intense cold, or remain to be frozen 
to death 

As the temperature of a body is raised, the stream of 
radiation it pours out increases m quantity But it also 
changes in quality Probablv the surface always sends out 
waves of all lengths from the longest to the shortest, but 
at first when it is cold the lung waves alone are appreci- 
able As it gets hotter, though all the waves become more 
intejise, the shorter ones increase most in intensity, and 
ultimately they become so prominent that they affect our 
sense of sight, and then we cay that the body is red or 
white hot 

The quality of the stream depends on the nature of the 
surface, some surfaces sending out more than others at thp 
same temperature But the <itrraiTi is the greatest from 
a surface which is, when cold, quite black Its blackness 
means that it entirely absorbs whatever radiation falls upon 
It, and such a surface, when heated, sends out radiation of 
every kind, and for a given temperature each kind of radi- 
ation 15 present to the full extent, that is, no surface sends 
out more of a given wave-length than a black surface at a 
given temperature 

A very simple experiment shows that a black surface is 
a better radiator, or pours out more energy when hot, than 
a surface which does not absorb fully, but reflects much of 
the radiation which falls upon it If a platinum foil with 
some black marks on it bo heated to redness, the marks, 
black when cold, are much brighter than the surrounding 
metal whan hot , they are, in fact, pouring out much more 
visible radiation than the metal 

It IB with these black surfaces that I am contemeo to-day 
But, inasmuch as it seems absurd to call them black when 
they are white hot, 1 prefer to call them full radiators, 
since they radiate more fully than any others 

For a long time past experiments have been made to 
seek a law connecting the radiation or energy flow from 
a black or fully radiating surface with its temperature 
But it was only twenty-five years ago that a law was 
suggested by Stefan which agrees at all satisfactorily with 
experiment This law is that the stream of energy is pro- 
portional to the fourth power of tho temperature, reckoned 
from the absolute zero 273^ below freezing point on the 
centigrade scale This suggestion of Stefan served as the 
startvng point of new and most fertile researches, both 
theoretical and practical, and we are glad to welcome to 


this meeting Profs Wien, Lummer, and Rubens, who have 
all done most brilliant work on the subject 

Among the researches on radiation recentU carried out 
IS one by Kurlbaum in which he detei mined the actual 
amount of energy issuing from the black or fully radiating 
surface per second at 100° C , and iherefore at any 
temperature 

Here is a table which gives the amount at \ariouB 
temperatures, as determined by Kurlbaum — 

Rate Flow of Energy from 1 sq ctn of Fully Radiating 
Of “ Black " Surface 


Absolute 1 emperBlure Grams of waler hcited i' per nee 


0“ 

100° Air boils 
300" Earth’s lurfsce 
looo” Red heat 
3000" Arc carbon 
6000” 

6250” 


o o 

o 000127 

0 0103 

1 27 
101 

1650 

1930 


As an illustration of the ” fourth power law,” let us see 
what value it will give us for the temperature of the sun, 
assuming that he is a full radiator, nr th.it his surface, if 
cooled down, would be quite black 

We can measure approximately the stream of energy 
which the sun is pouring out by intercepting the beam 
falling on a surface exposed to full sunlight, measuring the 
heat given to that surface per second, and then calculating 
what fraction the beam is of the whole stream issuing from 
the sun 

This was first done by Pouillet, and his method will 
serve to illustrate the principle of all other methods 

In his apparatus the sunlight fell full on a box contain- 
ing water, and the rate at which the water rose in tempera- 
ture gave the energy in the stream of solar radiation fall- 
ing on the box 

Simple as the experiment appears, the determination is 
beset with difficulties, the chief being the estimation of 
the fraction of the energy intercepted b\ the atmosphere, 
and we are still unable to give a ver\ dehnite value. 
Indeed, we cannot yet say whether the outflow of energy 
is constant or whether it vanes In all probability, how- 
ever, it does vary, and Prof Langle\, who has devoted 
years of work to the subject, has recently nht lined evidence 
indicating quite considerable variation 
Wo may, however, assume that we uie not very far 
from the true value if we say thxt the ciream of rddiation 
from the sun falling perpendicularly on 1 sq cm outside 
the earth’s atmosphere will heat i gm of water 1/34° C. 
every second, or will give 1/24 calory per set 

Now the area of a sphere round the sun at the distance 
of the earth is 4(1,000 times the area of the sun's surface 
ihe energy from 1 sq ini of the sun thus passes through 
46,000 sq cm at the surface of the earth It is therefore 
46,000x1/24 calories, or 1920 cal /sec But from the table 
already given, a blick surface at 62^0** absolute, say 
6odo° C , gives 1910 calbnes per second, or the temperature 
of the sun’s radfating surfate 15 fiooo'" — if he is a full 
radiator, and there is good reason to suppoiie that no great 
error is made in taking him to be one 
Let us now take another illustration uf (he fourth power 
law 

Imagine a little black body which a good conductor 
of heat placed in full sunlight at the distance of the earth 
Let It be 1 sq cm in cross section, so that it is receiving 
1/24 calory per second 

It will soon warm up to such a temperature that it gives 
out just as much as it receives, and since it is so small, heat 
will rapidly flow through it from side to side, so that it 
will all be very nearly at the same temperature A sphere 
I sq cm in cross section has area 4 sq cm , so that it 
must be giving out from each sq cm of its surface 
1/96300104 calory each second From the table above it 
will be seen that this corresponds ver^ nearlv Indeed to a 
temperature of 300^ absolute or 27° C , say 70^ P 
It is to be noted that this only applies to a litde round 
body A flat plate facing the sun would be about 60^ C 
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hotter^ while tf it were edgewise to the sun it might be 
very much colder 

Let us now see what would be the temperature of the 
amdll black sphere at other distances from the sun It is 
easily seen that, inasmuch as the heat received, and there- 
fore that givrn out, vanes inversely as the square of the 
distance, the leinperature, by the fourth power law, will 
vary inversely as the square root of the distance 

Here is a table of temperatures of small black spheres due 
to solar radiatitin — 


DiRlRnce rrum Sun 1 centre 


3} miHioQ miles 
23 million miles 
At Mercury's distance 
At Venus’s distance 
At Earth's distance 
Ai Mars’s distance 
At Neptune's distance 


' lempersiura CcniiKrade 

i 

1200° C Cast iron melt* 
327° Lead nearly mehs 
I 210° Tin nearly melts 
85* Alcohol boils freely 
27" Waini summer day 
- 30" Arctic cold 
- 219” Nitrogen frozen 


We see fronx this table that the temperature at the earth’s 
distance is remarkably near the average temperature of the 
earth's surface, which is usualli estimated as about 16° C 
or bo” F This can hardly be regarded as a mere co- 
incidence. The surface of the earth receives, we know, an 
amount of heat from the inside almost infinitesimal com- 
pared With that which it receives from the sun, and on the 
sun, therefore, we depend for our temperature The earth 
acquires such a temperature, in fait, that It radiates out 
what It receives from the sun The earth Is far too great 
for the distribution of heat by conduction to play any serious 
part in equabsing the temperature of different regions 
Hut the rotation about its axis secures nearly uniform 
temperature in a given latitude, and the movements of the 
atmosphere tend to equalise temperatures in different lati- 
tudes Hence we should expert the earth to have, on the 
average, nearly the temperature of the small black body 
at the same distance, slightly less because it reflects some 
of the solar radiation, and we hnd that it is. in fact, some 
10° less 

Prof Wien was the first to point out that the tempera- 
ture of the earth has nearly the value which we should 
expect from the fourth power law 

Here is a table showing the average temperatures of the 
surfaces of the first four planets on the supposition that they 
are earth-like in ad their conditions — 


Table of Tempefatures of Earih-like Planets 
Mercury q 

Venus 4 
Earth 

Mars _3g« \\ 

The most interesting case is that of Mars He has, we 
know, a day nearly the same in length as ours ,' his 
axis Is inclined to the elliptic only a little more than ours, 
and he has some kind of atmosphere It is exceedingly 
difficult to suppose, then, ihat his average temperature 
can differ much from —38® C His atmosphere may be 
IMS protettive, so that his day temperature may be higher, 
but then to compensate, his night temperature will be 
lower Even hjs highest equatorial temperature cannot 
^ higher than the average On certain suppositions 

I find that it is still ao® below the freezing point, and until 
some new conditions can be pointed out which enable 
him CO establish far higher temperatures than the earth 
would have at the same distance, it is hard Co believe that 
he can have polar caps of frozen water melting to liquid 
in his summer and filling rivers or canals Unless he Is 
very different from the earth, his whole surface is below the 
freezing point 

Let us now turn from these temperature effects of radi- 
ation to another class of effects, those due to pressure 
More Chan thirty >ear« ago Clerk Maxwell showed that 
on his electromagnetic theory of light, light and all radi- 
ation like light should press against any surface on which 
It falls There should also be a pressure back against any 
wrfare from which radiation is reflected or from which It 
IS issuing as a source, the value in every case being equal 
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to the energy m a cubic centimetre of the stream. Thg 
existence of this pressure was fully demonstrated indepan- 
dently by Lebedew and by Nichols and Hull some jiaarc 
ago in brilliant experiments in which they allowed a beam 
of light to fall on a suspended disc in a vacuum The disc 
was repelled and they measured the repulsion and found ft 
to be about that required by Maxwell's theory NIcholi 
and Hull have since repeated the experiment with greater 
exactness, and there is now no doubt that the pressure eEiata 
and that it has Maxwell's value 

I he radiation, then, poured out by the sun is not only 
a stream of energ) It is also, as Jt were, a stream of 
pressure pressing out the heavenly bodies on which it falls. 
Since the stream thins out as it diverges, according to the 
inVorse square of the distance, the pressure on a given 
surface fulls off according to the same law "We know the 
energy in a cubic centimetre of sunlight at the distance of 
the earth, since, moving with the velocity of light, it will 
supply 1/34 calory per second It is easy to calculate that 
it will press with a force of 6Xio"“ degree on a square 
centimetre, in amount so small that on the whole earth it 
IS but 70,000 tons, a mere trifle compared with the three 
million billion tons with which the sun pulls the earth by 
his gravitation 

But now notiip the remarkable effect of size on the re- 
lation between the radiation pressure and the gravitative 
pull One IS on the surface and proportional to the surface, 
while the other penetrates the surface and pulls every grain 
of matter throughout the whole volume. 

Suppose we could divide the earth up into eight equal 
globes Each would have half the diameter of the earth 
and a quarter the surface The eight would expose twice 
the surface which the earth exposes, and the total radiation 
pressure would be doubled, while the total gravitative pull 
would be the same as before Now divide up each of the 
eight into eight more equal globes Again the radiation 
pressure would be doubled, while gravitation would be the 
same 

Continue the process, and it is evident that by successive 
division we should dt last ariive at globes so small and 
wilh total surfdLts so great that the pressure of the radi- 
ation would balance the pull of gravitation Mere 
arithmetic shows that this balance would occur when the 
earth was divided up into little spheres each 1/40,000 cfn» 
in diameter 

In other words, a little speck 1/40,000 cm , say 1/100,000 
of an inch in diameter, and of density equal to that of the 
I earth, would be neither attracted nor repelled by the sun 
This balance would hold at all distances, since both 
would vary in the same way with the distance Our arith- 
inetic comes to this that if the earth were spread out In 
a thin spherical shell with radius about four times the 
distance of Neptune, the repulsion of sunlight falling on it 
would balance the inward pull by the sun, and it would have 
no tendency to contract 

With further division repulsion would exceed attraction, 
and the particles would be driven away But I must hem 
say that the law of repulsion does not hold down to such 
fine division The repulsion is somewhat less than we have 
calculated owing to the diffraction of the light 

Some very suggestive speculations with regard to comets' 
tails have arisen from these considerations, and to these 
Prof Boys directed the attention of Section A last year. 
We may imagine that the nucleus of a comet consists of 
small meteorites When these come near the sun they are 
heated and explosions occur, and fine dust is produced not 
previously present If the dust is sufficiently fine, radiation 
may overpower gravitation and drive it away from the sun» 
and we may have a manifestation of this expelled dust in 
the tail of the comet 

I do not, however, want to dwell on this to-dny, but to 
look at the subject in another way 
Let us again introduce our small black sphere, and let 
us make it i sq cm in cross section, i 13 cm in dlameMiT, 
and of the density of the earth, The gravitation pull on it 
IS 43,000 times the radiation pressure 
Now let us see the effect of size on the radiating body.^ 
Let us halve the diameter bf the sun He would then have 
one-eighth the mass and one-quarter the surface Or, while 
his pull was reduced to One-eighth, hla radiation push would 
only be reduced to one-quarter The pull would flow he 



^XlnEMBER 22, 1904] NATURE 515 


41,000 times the push Helve the diameter ag'ain, and 
Ch* pull would be only io,joo times the push Reduce the 
eltafpeCer to 1/42,000 of its original value, that Is, to about 
so miles, and the pull would equal the push. 

Fn other words, a sun as hot as ours and 20 miles in 
diameter would repel bodies less than 1 cm in diameter, 
and could only hold in those whiih were larger 

But It 15, of course, absurd to think of such a small fcun 
ju this having so high a temperature as 6000° Let uii 
then reduce the temperature to i/ao, say 300° absolute, or 
the temperature of the earth Then the radiation would be 
reduced to the fourth power of i/ao, or 1/160,000, and the 
diameter would have to be reduced to 1/160,000 of ao miles, 
or about 20 cm , say B Inches, when again radiation would 
balance gravitation 

It IS not very difficult to show that if we had two equal 
apheres each of the den^^ity and temperature of the earth 
they would neither attract nor repel each other — their radi- 
ation pressure would balance the gravltative pull — when 
their diameters were about 6 S cm , when, in fact, they were 
about the size of cricket balls 

It must be remembered that this is only true for spheres 
out In space receiving no appreciable radiation from the 
surrounding region 

It would appear that we have arrived at a result of some 
importance in considering the aggregation of small 
meteorites Imagine a thinly scattered stream of small 
meteorites at the distance of the earth from the sun 
Then, even if they be as large as cricket balls, they may 
have no tendency to move together If they are smaller 
chey may even tend to move apart and scatter 

In conclusion, let me mention one more effect of this 
radiation pressure You will remember that radiation 
presses back against any surface from which it issues 
If, then, a sphere at rest in space is radiating equally on all 
aides It IS pressed equally on all sides, and the net result 
la a balance between the pressures But suppose that it is 
moving It IS following up the energy which \t pours forth 
in front, crowding it into a smaller space than if it were 
sit rest, making it more dense Hence the pressure is 
fillghtly greater, and it can be shown that it is greater 
«he greater the velocity and the higher the temperature 
On the other hand, it is drawing away from the energy 
which It pours out behind, thinning it out, as it were, and 
Che pressure at the back is slightly less than if the sphere 
were at rest 

The net result is q force opposing the motion, a force 
like iJscous friction, always tending to reduce the speed 

Thus calculation shows that there is a retarding force on 
the earth as it moves along its orbit amounting in all to 
about 20 kgm , say 50 lb Not very serious, for in billions 
of years it will only reduce the velocity by i in a million, 
and It will only have senoui effects if the life of the earth 
IS prolonged at its present temperature to hundreds of 
billions of years- 

But here again size is everything Reduce the diameter 
of the moving bod}, and the retarding effect increases in 
proportion to the reduchon If the earth were reduced to 
Che size of a marble, the effect would be appreciable in a 
hundred thousand years If it were reduced to a speck 
of dust a thousandth of a centimetre in diameter, the effect 
would be appreciable in a hundred years 

Note what the effect would be Imagine a dust 
particle shot out from the earth and left behind to circulate 
on its own account round the sun It would be heated by 
the sun and would be radiating out on all sides As it 
journeyed forward there would be a resisting force tending 
to stop It, But instead of acting in this way the resistance 
would enable tho sun to pull the particle inwards, and the 
fall inwards woqB ^artually increase the velocity This 
increase in the veFocity would increase the resistance, and 
at the same time the approach to the sun would raise its 
temperature, increase the radiation, and so increase the 
resistance still further The particle would therefore move 
In a more and more rapid spiral orbit, and ultimately u 
would fall into the Sun Small marble-sized meteorites 
would fall^ in from the distance of the earth ptobably in 
a few million years. Small particles of dust would be swept 
In In a few thousand years 

Thus the sun is ever at work keeping the space round 
hlih free from dust If the particles are very minute he 
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drives them forth into outer space If they are larger he 
draws them in It is just possible that we have eWdence 
of this drawing in in the zodiacal light, that vast dust-fike 
ring which stretches from the sun outwards far beyond the 
orbit of the earth, and is at once the largest and the most 
mysterious member of the solar system 


PHYSICS AT THE BRITISH ASSOCIATION 

'T'HE number of communications made to Section A this 
^ year was again so large as to necessitate duplicate 
sittings on several days, an arrangement which appears to 
bring home to members in a fon ible manner the impossi^ 
bility of being in two places at once For some undis- 
covered reason the subcommittee which arranges the order 
of the papers is generally held responsible for this limit- 
ation, and gets a considerable amount of abuse The dis- 
advantage of the division was partuularly evident at the 
discussion on the units used m melcorologiqal measure- 
ments opened by Dr W N. Shaw A subcommittee of the 
council of the association appointed to consider the question, 
recommends the use of the absolute zero of temperature 
with either the centigrade or Fahrenheit degree as the unit, 
but preferably the former, and the introdui.tion of a new 
degree of pressure ’’ which is equal to zooo C G S units, 
and involves a graduation of the barometer in nearly i/i6th 
of in inch (o of> in ), and the use of a vernier down to 
1/160 inch The meeting before which the matter was dis- 
cussed was disposed to dwell mainly on the cost of effecting 
the changes proposed, and owing to the scant attendance 
of physicists, rather lost sight of the advantages of adopt- 
ing what IS practically equivalent to the C G b system 
Attwood’s machine as an aid to the teaching of d}namic6 
was much discredited during the discussion of a paper by 
Mr Eggar on an apparatus for verifying Newton's second 
law Mr Eggar finds that the movement of a truck down 
an ini lined plane the angle of tilt of which ran be altered, 
is much more lonvenient and effective than the fall of a 
weight 

The coefficient of expansion of hydrogen at various 
pressures down to low temperatures was the subject of a 
communication from Prof Witkowski He finds that the 
toertiiient inLreaBe!) with decrease of temperature, and de- 
creases with increase of pressure, a result which must have 
an important bearing on our standards of temperature 
Dr Glazebrook's account of the recent work of the 
National Physical Laboratory made one hope that the efforts 
to cope with the demands made on it by our manufacturers 
for tests of materials and for scientific help of other kinds, 
will not be hampered by the insufiiLiency of the financial 
support the institution receives from the Government In 
nrd( r to establish a scale of temperature, Dr. Marker has 
compared up to 1000" C the constant volume nitrogen 
thermnineter with a thermojunction previously standardised 
at the Reichsanstalt, and a platinum thermometer Mr 
Smith has constructed and compared a number of mercury 
standards of resistance, Dr Stanton has been engaged in 
determining the amount and distribution of the pressure 
on structures due to wind, Dr Carpenter has investigated 
the solidification of iron-carbon alloys, and a number of 
other important investigations have been carried out for 
manufacturers and for the Government 

Problems connected with radiation played a prominent 
part in the pioceedings of the section Prof Povnting's 
interesting afternoon address, which appears m another part 
of the present issue, dealt with the applications of the 
laws of radiation to the solar system Taking Stefan's 
law as a basis, the temperature of the sun works out as 
6250° C., and that of a black body at the distance of the 
earth from the sun at 27° C , which agrees well with 
the average temperature of the earth A description 
of an apparatus by means of which he had measured the 
tangential stress on a surface due to the oblique impact of 
light, Wds also given to the ordinaiy sectional meeting by 
Prof Poyntmg. If E is the stream of momentum per 
sq cm per second due to the light Incident at an angle 9, 
and fii t$ the fraction of the incident light reflected, the 
tangential pressure on the surface is (i-fi)/2 E sin sd, and 
although in general it is smaller than the normal pressure, 
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the dilhiulties of its mciisurement are less owing to the 
reduction of the disturbing effects due to the surrounding 

Prof Rubens gave an nccmint of his recent work on the 
optical properties of metals for long waves obtained by his 
method of “ Reststrahlen " The radiation had about 100. 
limes the wa\ e-length of the sodium line, and it was found 
that in this region the reflecting powers of nictdls aie in- 
dependent of the wave-length In these circumstances Mm- 
weirs theory gives for a good conductor 1 — R=36 5 /n/*«X, 
where R is the amount reflected from the surface when 
unit radiation is incident on it, « i^ the condurtivit) of the 
metal, and X is the wave-length Ihe observations on pure 
metals and alloys a^ree with the theory, und show that 
the electrical conductivity of a metal may now be determined 
b> a measurement of its reflecting power 

Prof Wien, in discussing the question as to whether the 
ether moves with the earth or not, pointed out that accord- 
ing to the recent work of Lorentz, in which the electron is 
assumed to be ellipsoidal in form, attempts to settle the 
question based on interference or the rotation of the 
plane of polarisation would be without result lie thought 
himself the most promising method was a duplication of 
Foucault's revolving mirror method, the reflection taking 
place at the two ends from mirrors reiolving with the same 
velocity If the ether has a component movement along the 
line joining the mirrois the deflections ubseried at the two 
ends should differ 

Prof Kayser directed attention to the defects of Row- 
land's scale of wave-lengths in view of the accuracy now 
attainable by interference methods of measuring wave- 
lengths He considered that concave grating spectra were 
only suitable for interpolation purposes, and that the pre- 
paration of a standard scale should be taken in hand at 
once Mr Newall suggested that dark lines were more 
suitable than bright ones for this purpose 

Dr LumnTpr, in describing his parallel plate spectroscope 
for the resolution of close spectral lines, pointed out the 
importance of high resolution if the effects of the mode of 
excitation or of an electrostatic field on the lines of a gas 
are to be Investigated Dr Lummer showed his instru- 
ment in use in the Cavendish Laboratory, and was able 
to detect a difference between the lines of mercury, sodium, ! 
hydrogen, and helium when produced by Hertzian waves 
and when produced by the induction coil spark 

In connection with the preparation of the plates of the 
spectroscope, Lord Rayleigh mentioned that he had found ^ 
the use of dilute hydrofluoric acid very effective in putting , 
on the finishing touches to ^lass surfaces. 

Prof Wood described the interference method he had used 
to determine the dispersion of sodium vapour, The vapour 
was produced in an exhausted tube with plane ends 
surrounded by a wire by which the tube was electrically 
headed Over a range extending to xV(A*- x,,.0=c39OO the 
results agree well with the forinuU #i* = 1 + m xVix'^'-Xin^) 

The discussion on " n-rays " was very one sided, as no 
one who spoke had succe^ed m convincing himself that 
any effects he may have observed were not subjective 
Throughout the whole 0/ the meeting communications 
dealing with radio-activity attracted a large amount of 
attention Lord Kelvin described his models of radium 
atoms to give out a and j 9 rays respectively. The former 
consisted of an " electnon " e placed at the point of contact 
of two spheres, through the volumes of which charges 
—40 are uniformly distributed When equilibrium is 
destroyed and the spheres move apart the electnon accom- 
panies one sphere and we have the a particle In the same 
wav if two electrions e are in equilibrium at opposite 
extremities of a diameter of a sphere through the volume 
of which a charge is uniforinly distributed, and 

equilibrium is destroyed, one of the electnons moves away 
from the sphere and gives the fi ray. 

Prof Schuster described his apparatus fn which radium 
is utilised in measuring the rate of production of ions in 
the atmosphere. Changes in the state of the atmosphere 
are found to take place much more rapidly than was antici- 
pated, so that It Is not advisable to use any method of 
measurement which involves the constancy of the state for 
more than five minutes 

Prof Thomson gave an account of the work which has 
been done recently at the Cavendish Laboratory to determine 
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whether ordinary matter possesses lo a sm^ extent t(ie 
property of radio-aclivity so strongly shown by radluirt Md 
polonium His criterion for the possession of this 
IS that the substance shall be capable of producing elecivical 
conductivity in the gas in a closed vessel in its neigbbow- 
hood The difficulties of the investigation are due to the 
wide distribution of radium in soil, water, and air, and to 
the fact that the emanatiun from it Settles on bodies left 
exposed to the air A small quantity of radio-aikive material 
present in the body from cither of these causes may be 
sufficient to mask the effect due to the substance itself. 

From hi« observations Prof Thomson concludes that each 
metal gives out a specific radiation which differs m its 
properties from the radiation sent out by other substancM, 
and appears not to be a secondary radiation due to the 
impact on the substance of some form of penetrating radi- 
ation present in the atmosphere The search for a radio- 
active gas produced by each metal has so far proved un- 
siictessful, but Prof Thomson thinks there is some indirect 
evidence for the existence of such a gas 

Dr Elster and Dr Geilel pointed out that any results 
obtained by the use of the conducting property of a gas 
were open to the objection that the effects observed might 
still be due to traces of radiotactivc matter left in the 
apparatus, and not to the metals themselves 

Prof Ihomson’s description of his work was necessarily 
much condensed, and physicists will look forward to the 
publication of a more complete account which will ssl 
aside this objection 

On the last morning of the meeting Prof Fleming ex- 
hibited his apparatus for measuring the lengths of Hertzian 
waves such as are used in wireless telegraphy A wire 
helix has attached to one end a metal plate which, with a 
similar plate attached to the apparatus in which the el^trical 
I oscillations originate, forms a condenser The effective 
length of the helix is altered by a sliding conducting saddle, 
and the positions of the antinodes along the helix are deter- 
mined bv a Neon vacuum tube held perpendicular to the 
axis of the helix From the dimensions of the helix the 
velocity of the waves along it can be calculated, and hence 
the frequency of the oscillation and its wave-length in air 
Prof Rubens stated that a similar method had been in use 
in Berlin for some time in connection with a portable 
apparatus for measuring the lengths of the waves used In 
the Slaby system of wireless telegraphy 

From the above notes of some of the matters brought 
forward it will be evident that the Cambridge meeting will 
hold Its own as one of the most interesting of recent vears. 

C H Lees 


CHEMISTRY AT THE BRITISH 
ASSOCIATION 

T he proceedings of Section B (chemistry) were 
Lharaclensed not only by the general interest attach- 
ing to the numerous papers presented, but also by the 
unusually large attendances at the meetings, and chiefly by 
the presence of more than twenty distinguished Continental 
chemists, who made several important contributions to the 
business of the section 

The foreign visitors included Prof Aschan (HclsiiigforB)^ 
Prof Bruhi (Heidelberg), Prof Max Busch (Erlangen), 
Prof Dietenci (Hanover), Dr Ltard (Pans), Prof Francht- 
mont (Leyden), Prof M Freund (Frankfurt), Prof Gabriel 
(Berlin), M le Comte de Gramont (Pans), Prof Groth 
(Munich), Prof Guye (Geneva), Prof Haller (Pans), Prof- 
Kayser (fl^nn), Prof Knoevenagel (Heidelberg), Prof, Loduc 
(Pam), Prof. Richard Meyer (Brunswick), Dr. E. Noelting 
(MOlhauseti), Prof, van Romburgh (CUecht), Dr Rupe 
(BAle), Prof 1 , Traubo ^erlin), Prof, Vyjl|den (Riga), Prof. 
Wedekind (Tubingen), Prof Wegsehaidet (Vienna), Prof 
Wien (WOrsburg), and Prof. Wolffenstein (Berlin) 

The following papers were read — On the bearing of the 
colour phenomena presented by radium compounds W< 
Ackroyd On the pentavalent nitrogen atom Prof O, 
Aschan Saponarln, a glucoside coloured blue by lodina . 
Dr G Barger, The relation between the crystalline and 
the amorphouB states as disclosed by the surface flow ot^ 
solids G T. Beilby The action of certain gases on glass 
in the neighbourhood of hot metals ' G T. Beilby. Tbs 
change of conductivity In solutions during chemical re- 
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^ctloni ' P V, Sevan The union of hydrogen and oxygen I 
in oonUct with a hot surface Dr. W A Bone and R V 
WI;ieelBr On the formation of salts in solution, especially 
in tautomeric bodies Prof J W. BrUhl On the active I 
variety of chlorine D L Chapman and C H Burgess 
Hydroaromatlc compounds Prof. A W Crossley, On the J 
energy of water and steam at high temperatures Prof C ] 
Dietenci A suggested explanation of the phenomena of 
opalescence observed in the neighbourhood of critical states 
rt*of 1" G Donnan On double acetylldes Major A E 
Edwards and Prof W R E Hodgkinson Sur les | 
manganates et les permanganates Dr A Etard | 
Me»o\aljL semialdehyde H J H Fenton Note on the j 
influence of radium radiations on atmospheric oxidation in 
presence of iron H J H Fenton A reaition for ketoses 
H- J H Fenton A (.olour reaction for methylfurfural and 
its derivatives H J H Fenton and J V Millington 
Ueber Isocysteln (Isothiosenn) Prof S Gabriel Sur le 
spectre du soulTre dans la photograph le de I'^tincelle des 
mm^raux M le Comte de Gramont Quelc^ues observations 
sur le groupement des raies du spectre du siliciuin d'apr&s 
IViTet de la self-induction, et sur leur presence dans les 
spectres stellaires M le Comte de Gramont On crystal 
strut ture and its relations to chemical constitution Pi of 
P- Groth Methods of investigating alloys illustrated from 
the rupper-tin senes C T Heycock and F 11 Neville 

On some reactions between ammonium salts and metals 
Prof W R E- Hodgkinson and A H Coote The stereo- 
chemistry of nitrogen Dr H O Jones The constitution 
of nickel carbonyl Dr H O Jones Exhibition of photo- 
graphs of sections of an Australian siderite Prof, A Liver- 
sidge On dynamic isomerism Dr T M. Lowry The 
oxidation of carbohydrates by hydrogen peroxide in presence 
of ferrous sulphate R S. Morrell and A E Bellars 

Studies in the dynamic isomerism of a- and /B-rroLonic acids 
R ^ Morrell and E K. Hanson The constitution of 
phthalein salts Prof Richard Meyer The decomposition 
and synthesis of ammonia Dr E P Perman Changes 
produced by the /S rays Sir William Ramsay The action 
of organic bases on olcfinic kctonic compounds Dr S 
Ruhemann (i) Ihe vapour density of hydrazine hydrate, 
(ai tne combining volumes of carbon monoxide and oxygen , 
(3) the action of heat on oxalates , {4) some alkyl derivatives 
of sulphur, seirnium, and tellurion Dr A Scott A 
hexachlor-a-picoline and Its derivatives W J Sell A new 
theory of the periodic law G J Stokes On the presence 
of arsenic in the body and its secretion by the kidneys 
W Thomson On the velocity of osmosm and on solubilitv 
a contribution to the theory of narcosis Prof Isidor fraube’ 
(exhibition of effects produced by precipitating silver 
chromate in gelatin Prof Isidor Traube The asym- 
metric nitrogen atom Prof E Wedekind On the products 
obtained by the action of tertiary bases on some acid 
chlorides ■ Prof E Wedekind Pseudomorphosis in organic 
persulphates Prof R Wolffenstein 

As in previous years, the practice of inviting two special 
reports on subjects of current interest and making these the 
basis of a discussion, met with considerable success, the 
communications of this order at the Cambridge meeting 
being made by Dr H O Jones and Dr T M Lowry, 
forming comprehensive summaries of our knowledge of the 
subjects discussed, which will be found very valuable by all 
who are engaged in teaching chemistry The business of the 
section was brought to a conclusion on Tuesday afternoon by 
an address from Sir James Dewar on new low temperature 
phenomena and their scientific applications , this attracted 
a very large and appreciative audience, who followed the 
novel experiments with the greatest interest The com- 
mittees of the previous >ear were re-appointed, and two new 
committees were formed to deal with the subjects of 
dynamic isomerism and transformation of diazonium com- 
pounds and allied substances 

Although the neighbourhood of Cambridge does not offer 
many opportunities for studying industries of chemical 
interest, a very successful visit was made to the woad 
works near Wisbech, a description of which has appeared 
already in the columns of Nature Visitors wer^ shown the 
processes of cropping, milling, and balling, and examined 
the drying racks on which the balls are placed until the 
second nulling process, which takes place in November. 
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GEOLOGY AT THE BRITISH ASSOCIATION. 
'C'OLLOWING the president’s address, which has already 
appeared In these pages, Dr Marr gave an address on 
the geology of Cambridgeshire He described the mam 
physical features of the county, and showed their relations 
to geological structure Opportunities were afforded during 
the meeting, by afternoon excursions, for visiting most of 
the typical sections of Jurassic and Cretaceous rocks ex- 
posed near Cambridge, including the interesting occurrence 
of Upper Gault at Barnwell, in which Mr Fearnsides 
recently discovered an unsuspected fauna 1 he Boulder- 
days and gravels which cover a large portion of the surface 
of Cambridgeshire were dealt with by Dr Marr in his 
address, and were further described by Messrs Fearnsides 
and Rastall, who gave an account of the boulders collected 
b> the members of the Sedgwick Club Mr F W Harmer, 
in a comprehensive paper on the Great Eastern Glacier, 
showed that its product, the Chalky Boulder-clay, extend- 
ing over a great part of the eastern counties, has a palmate 
form, Its lobes radiating from the great depression of the 
Lincolnshire and Cambridgeshire fens The fens were the 
centre whence the Chalky Boulder-clay was distributed, 
and formed the quarry out of which was excavated the 
enormous mass of Jurassic material which forms the matrix 


of this deposit 

Much of the Boulder-clay about Leicester, in his opinion, 
was due to the ice stream of the Trent Valley having been 
plied up, upon the high la ids to the east of Leicester, by 
the pressure of ice descending from the Pennine Cham He 
found no evidence to show that any considerable amount of 
ice entered Fast Anglia through the Wash gap 

Mr W Whitaker showed that in the valley of the Stour 
deep channels filled with drift have been proved by borings, 
one of them having a depth of no less than 477 feet How 
these channels extending below sea level have been ex- 
cavated IS a moot point, and in this connection Mr 
Lamplugh pointed out that Dr Gilbert has found in Alaska 
that the excavating power of ice debouching on the sea 14 
carried on below sea level, and until the depth bf water is 
sufficient to float the ice 


In a note on a small anticline in the Great Oolite series 


at Clapham, north of Bedford, Mr H R Woodward directed 
attention to a small fold trending N N W to S S E Its 
direction is contrary to the minor undulations affecting the 
Oolitic strata of the district, and while there is no evidence 
to connect the disturbance with glacial uitinn, there is 
equally no evidence against such a supposition 

Mr John Spjller gave an account of the recent roast 
erosion in Suffolk, between Dunwich and Covehithe At 
Easton losses of 39 feet and 55 feet have OLcurred at different 
points during the past two years 

\ report on the fossillferous drift deposits at Kirmlngton 
was read by Mr J W Stather A boring conducted b\ a 
committee appointed by the association proved solid chalk to 
exist at a depth of 93 fret, and above this were two boulder- 
cla)9 separated by a bed of shingle and iS^ feet of laminated 
warp with estuarine shells Thin peat and sand containing 
fresh-water shells were found at the base of the warp Ihe 
plants in the peat, according to Mr. Clement Roid, indicate 
estuarine conditions, and suggest a subarctic climate 
Another boring at Great Limber showed a similar lamin- 
ated warp, but without shells, and it does not rest on Glacial 
clays 


Mr Edward Greenly, in describing ihe glaciation of Holy- 
head Mountain, showed that the nortliern and eastern slopes 
are strongly rubbed and rounded in a general N E to S W 
direction, and stris occur on the summit 7JI feet above 
sea level, parallel with the trend of the general glaciation 
of Anglesey Mica schists, occurring n sifu at a level of 
200 to 300 feet, have been raised ^00 feet above their source 
He ascribes the phenomena to the action of land Ice, and 
some ill-defined moraines composed of local dc'bns he thinks 
may be due to small local glaciers 

Prof. P F Kendall presented a report of the committee 
on erratic blocks, and later exhibited a model of the Cleve- 
land area showing glacier-lakes He incidentally referred 
to a boulder of Crag of the Waltonian type found near 
Sherrlngham on the occasion of ihe association excursion 
to Cromer The Rev W L Carter, in describing the 
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glaciation of the Don and Dearne Valleys, sought to extend 
the system of glacier lakes and overflows of tne Cleveland 
area further south, and in another paper dealing with river 
capture in the Don system he explained the present con- 
dition of the Don and its tributaries as resulting from a 
senes of river captures due to the deep cutting of its valley 
by the bheaf, and its predominant power in capturing con- 
sequent streams north and south 

Other papers dealing with Glacial and post-Glacial 
geology were read by the Rev Dr A Irving, on stratified 
high-level gravels and their relation to the Boulder-clay , 
by Mr, A W Gibb, on the occurrence of pebbles of white 
chalk in Aberdeenshire Clay , the Rev O Fisher, on an 
elephant trench at Dewlish, Dorset , Mr H N Davies, on 
the discovery of human remains under Stalagmite in Gough's 
Cave, Cheddar , and reports of committees were read on 
Irish caves, tidal action in the River Mersey, and under- 
ground waters of north-west Yorkshire 

On the day devoted to palasontology. Prof. Soil as gave 
an account of his new method of examining fossils by means 
of serial sections and their reconstruction by means of wax 
modeU In this way he contrasted the structure Of 
Ophiunds of recent and fossil types 

Ihe finding of Holoptychius scales in the Cornstones of 
Salisbury Crag has led Drs Horne and Peach to regard 
some of the beds occurring near Edinburgh, and hitherto 
thought to be of Carboniferous age, as belonging to the 
Old Red Sandstone period. Dr Horne described the beds, 
and exhibited a revised map of the district Dr Traquair 
dealt with the fish remains found in the above deposits, and 
then read a paper on the fauna of the Upper Old Red Sand- 
stone of the Moray Firth area, in which he summarised the 
results of many years' work 

Mr G W Lamplugh directed altention to the fact that 
manv of the phosphatic casts of Fo&sils found in the Lower 
Cretaceous rocks at Upware, Potton, and Dnckhill, and 
usually regarded as derivative, really are indigenous At 
Speetofi , and ^in Lincolnshire these same fossils ore found 
at their prefer ^ori/ons, and indicate the life of the period 
In another paper Mr Lamplugh showed, by means of the 
marine fqssils from the Ironstones of Shutover Hill, that 
the Ironstone originated through the alteration of a band 
of Porthind Limestone 

Mr E A Newell Arber, discussing the fossil plants of 
the Upper Culm Measures of Devon, concludes th it the flora 
indicates an Upper Carboniferous age, and the rOal-beanng 
beds of the Bideford district are the equivalents of the Middle 
Coal-merisures elsewhere in Britain — a higher horizon than 
has previously been assigned to these beds 

In the same measures, too, he has found mineralised 
plant remains in the form of rolled fragments of stems, 
arranged without order in a fine grained sandstone These 
are not contemporaneous with the sandistone 

Ihe committee on the life zones in the British Carbon- 
iferous rocks reported investigations made in the Culm 
Measures of North Devon, the Pendlesidc series of the 
Derwent Valley, Derbyshire, the North Staffordshire Coal- 
field, and in South Wales 

The second report of the committee on the fauna and 
flora of the Trias included an elaborate description of 
rhyncusauroid and chelonoid footprints, beautifully illus- 
trated by photographs by Mr H C Beasley, and lists of 
Tnossic fossils in the Jermyn Street and British Museums 
by Mr, E T Newton and Dr A Smith Woodward 

Prof H G Seeley exhibited and described fossil foot- 
prints of reptiles from the Storniberg beds of the Karroo 
of Cape Colony 

In petrology and mineralogy eight papers were read. 
One, by Prof H Backstrom, was of great interest as 
showing that the great iron ore deposits of Lappland have 
been brought up by volcanic agency from great depths 
Mr A Marker exhibited a senes of lertiary Plutonic 
rocks (int hiding gneisses) from the Isle of Rum He de- 
scribed the characters and distribution of the earlier ultra- 
basii group Into these eucrite has been intruded, and later 
an ULid magma The complex was then streaked out by 
movement, and well banded gneisses of the Lewisian type 
were formed 

Mr E Greenly suggested that the recent lava-pyramid 
form^ on Mont PeMe might afford a clue to the origin of 
the lava domes of the Eifel 

NO. 182 I, VOL. 70] 


Prof H A Miers, dealing with the occurrence of gold, 
in pyrites crystals, showed that in the Urals froth cryatala 
contained the gold uniformly disseminated, whereaa on 
weathering into limonite the gold formed a nugget in tho 
middle with crystalline facets Aa other examples of con- 
centration due to the attractive forces of crystallisation, ho 
cited gypsum in clay, marcasite, p> rites, barytes, and 
phosphatic nodules 

Mr Lamplugh, In the discussion which followed, remarked 
that the "dead earth is alive all the time," and gave 
instances where the formation of nodules has crushed the 
surrounding shales, 

The basic patches occurring in the Mount Sorrel Granite^ 
according to Mr R H Rastall, are all inclusions of foreign 
material, and are not the result of concretionary action. 

papers were also read on the different modifications of 
zircon by Mr L J Spencer, and on three new mineral » 
and curious crystals of blende from the Binnenthal by Mr. 
R H Solly 

The granite from Gready in Cornwall was described by 
Prof K Busz 

The geology of the Oban Hills, Southern Nigeria, by 
Mr. J Parkinson, and the report of the committee on 
geological photographs, complete the list of papers read 
in Section C, with the exception of a paper by Prof Kendall 
on evidence in the Secondary rocks of persistent movement 
in the Charnian Range, and the discussion on the nature 
and origin of earth movements, an account of whirh is sub- 
joined 

DijLimion on tJit: Nature and Origin of Earth Movements. 

'ihe president, m introducing the subject, which proved 
to be one of the most attractive features of the section, 
observed that movements of the earth’s crust manifesting 
themselves in the fracturing, overthrusting, and folding of 
strata had been in operation from the earliest to the latest 
geological periods, and though intermittent so far as any 
one region was concerned, there was reason to believe 
that they had been more or less continuously in action 
throughout the world as n whdle Their operations, in fact, 
were essential to the existence of land surfaces, for m their 
absence all roiks projecting above the sea would be worn 
away, and the globe would be enveloped in one continuoua 
ocean Notwilh<ilanding these facts, no theory aa to ihe 
lausc of the movements has commanded universal accept- 
ance 

While some hold that the shrinking of the globe by cool- 
ing and the efforts of the crust to adapt itself to the shrink- 
ing interior are the prime causes, others maintain that the 
scale on which folding and overthrusting in the crust have 
taken place is out of all proportion to the shrinking that 
can be attributed to such a cause 

Earth movements may be divided into two principal 
classp<i, namely, movements of expansion, which are 
evidenced by normal faulting, and movements of com- 
pression, such as are indicated by buckling, overthrustingi 
and shearing of strata, by the superinduced structures of 
cleavage and schistosity, and by the extrusion of granitic 
rocks and met a morph ism 

Dr Horne presented the evidence he had accumulated 
from observations in the north-west Highlands, and traced 
the types of movement from the unaltered areas to the areas 
showing the greatest disturbance of all, nomelv, the Moine 
schists In one region the Moine schists have been pushed 
ten miles to the west, and are seen lying on undisturbed 
Cambrian Limestone Some of the movements undoubtedly 
occurred in pre-1 orridonian times, others succeeded almost 
up to the Devonian period 

Ihe veteran geologist, the Rev Osmond Fisher, said he 
used to think that the corrugations of the earth’s crust were 
due to compression through the shrinking of the interior. 
To judge of the sufficiency of this cause, the first thing to 
be done was to seek a measure of the compression, and 
then comparift the result of the effects of cooling with the 
actual amount of compression The most satisfactory 
measure appeared to be the thickness of the layer which 
the corrugations would form if levelled down In )B6} Lood 
Kelvin formulated a law of secular cooling upon the hypo- 
thesis of a solid Interior Adopting a probable value |or 
the contraction of rocks in cooling, Mr. Fisher calculated 




September 32, 1904] 


NATURE 


519 


Att thickness tif the layer which would be produced by the 
oontigratloni resulting, and found it far short of that which 
the existing inequalities would form if levelled down ihe 
dUtovery of a level of no strain within the crust by Mr 
Mallard Reade and Dr^ Davison further reduced the possible 
amount of corrugation Even a substratum of liquid 
magma holding water gas in solution would not account 
for It, and he therefore argued that the subbtratum wob 
affect^ by convection currents, which, ascending beneath 
the oceans, flowed horizontally towards and beneath the 
continents 

Mr J J H Teall discussed the petrological aspect of the 
general question, and divided the elfects ot movements upon 
rocks into two classes, easily separable, namely, local and 
regional. 'Ihe former were conhncd to the immediate areas 
of dislocation, while the latter extended over tens or 
hundreds of square miles 

Local movements were characterised by fault breccias and 
mylonites, these being close grained, Lompact rocks formed 
by the crushing down of original rockb as m a mill In 
some cases there was no crushing, the dykes being con- 
verted into foliated schists In respect of regional effects, 
we have slaty cleavage due to mechanical deformation ut 
extensive tracts of country boliation might be due to the 
original form of crystallisation or to earth movements after 
consolidation 

Prof T McKenny Hughes thought that lateral pressure, 
not necessarily horizontal, had produced almost every 
feature, and that faults were due to compression occasioned 
by such pressure rather than by cxtoiibion 

The folding skin of an apple due to shrinkage of the 
interior was not wholly comparable to earth folding, for, in 
the case of the earth, many complex circumstances had to 
be taken inlo account, lime was one important point, as 
well as such forces as molecular deformation, temperature 
changes, volume and force of crystallisation, and trans- 
ference of motenal from one region to another 

Prof W J Sollas said that the belts of folding could 
usually be correlated with the margins of preexisting 
oceans, and those belts of folding which were comparatively 
superficial must be accounted for by deep-seated causes 
Ihe inequality of the present earth was the best guide to 
former folding Inequality at the meeting plates ot oceans 
and continents, together with sedimentary deposits on the 
ocean floor, altered the isothermal lines — flattening them out 
— and so produced stresses and thrusts, which resulted 111 
pushing part of the material seawards Ihus there was a 
redistribution of pressure, and this produced fluid magmas, 
with earthquakes and volcanoes resulting He thought that 
all this, however, would hardly suflice for the results pro- 
duced ihere must be another cause ihe earth was more 
pear-shaped in the past than it now is by reason of its 
relation to the moon Constant deformatiofl towards its 
present shape produced contraction of the two hemispheres, 
and thus the American and Australian beltings or folds 
were, he thought, accounted for Deformation of this 
character produced the same efTects as contraction, and the 
two causes together, he considered, might be enough to 
account for the existing phenomena produced by earth 
movements 

Sir John Evans remarked that thirty years ago he had 
argued that if a globe with a fluid nucleus and a solid crust 
were postulated, deposition or other causes would result in 
ihe solid crust moving over the nucleus, and this disturbance 
would produce a change in the position of the pole There 
was evidence of such a change in the fossil fauna and flora 
•of the Arctic and Antarctic regions This might be an 
additional aid beyond those due to cooling 

Prof. Blake thought that, in speaking of thrusts, Dr 
Horne had only given the description, and not the cause 
In the north of Gotland, where did the force come from? 
He suggested that if mountains expanded upwards by lateral 
or upward pressure, a sufficient cause for such thrusts would 
be found He had never, he said, seen a true Isoclinal fold, 
and he considered it mathematically Impossible for one to 
exist , the nearest to it in nature was a pleisiocl^al fold 

Prof Rothpletz, of Munich, referred to overt h rusts ha 
liad observed in Saxony twenty-five years ago The Scotch 
overthrusts were older than those of the Alps In the Alps 
the plane of the overthruit got steeper and steeper as it 
approached Vienna When the folding was a shortening 
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of the earth's crust, the overthrust was a shortening too, 
in another direction The matter was more difticult of 
observation in Scotland, as the overthrusts ended in the sea 

Prof Boyd Dawkins referred to a tase in the Derwent 
Valley where folding had taken place over level beds, and 
thought they were not necessarily formed at the root below 
mountains 

Prof J Milne submitted that the seismologist required 
a world like that of the physicist, one as rigid as cast iron 
Earthquake waves traverse chords of the earth at 11 or 
12 km a second, ■ t twice as rapid as through steel This 
indicates a world very rigid and uniform in the interior 
He thought that if it wore liquid with convection currents, 
as urged by Mr Fisher, the velocity of tremors would not 
be uniform 

Dr Knott advised caution in accepting the abrupt change 
from solid to liquid as supposed by Prof Sollas The 
changes from solid to liquid would probably be through a 
viscous condition 

Prof Kendall, in winding up the discussion, pointed out 
that the special feature of coiitineiital margins was de- 
position Deposits, acting as iniperfectly conducting 
blankets, would cause the isothrims and the critical zone to 
rise, and the weakest spot would give way Given stiff rocks 
above the critical zone and plastic rocks below, puckering 
must take place He considered that in thrust planes the 
roiks were not forced over hursts, but the horst was wedged 
underneath them While .iieas of sedimentation were weak, 
other and thinner rocks were stationary under deforming 
sti esses 

Following the discussion, Prof Kendall read a paper on 
the evidence in the Secondary rocks of persistent movement 
in the Chnrnian Range, in which he gave specific examples 
of the iTiovementB which had been discussed by previous 
speakers He referred to the spcLulations of Godwin 
Austen, who stated that all recent anticlines are built on 
older anticlines 

The Charnwood rocks showed evidence of foldiiig in u 
N E to S W direction even before Cambriaq times ‘ These 
movements were continued in pre-Carbonlferd^s, Carbon- 
iferous, and Permian times, and grounds existc^ for the 
belief that they were repeated at intervals during the 
Jurassic and Cretaceous periods The Charnian axis, he 
believes, constitutes the boundary of two important coal 
fields which extend under the Secondary rocks far to the 
south J Lomas 


RECENT STUDIES OI> DISEASE ORGANISMS 

AT the recent Cambridge meeting of the British 
Association, the results of several investigations of 
organisms associated with various diseases were described 
before the section of zoology, and are here summarised 
separately from the general report of the proceedings of the 
section, which will appear in another issue of NatURS 

Mr A E Shipley, F R S , on behalf of Dr Elliot 
Smith, gave a brief account of Looss's observations 
on Ank^ostoma duodettale (miner's worm), and directed 
attention to the senes of preparations sent by Prof Loobs 
from Cairo illustrative of his recent work The male and 
female of this worm are found hanging in numbers to the 
intestinal walls of the man affected, and produce enormous 
numbers of egg^, which are discharged from the body 
These give rise to small active wonu-like larva which live 
in mud, and enter the body of man either along with food 
or through the skm, which they can penetrate without 
causing any visible lesion of the part They then enter the 
lymph- and blood-vessels, are swept 'nto the circulation, 
and eventually reach the lungs, where they pass from the 
blood-vessels into the air cavities From the time the tarVB 
perforate the skin until they reach the lungs they remain 
the same size, but as soon as they reach the air vesicle they 
begin to grow rapidly They pass Into the bronchioles, up 
the bronchi and tracheo, and, emerging through the glottis, 
pass down the cesophagus to the duodenum, where they 
become sexually mature The bare-footed races of the 
tropica and subtropics, both in the Old World and America, 
are widely and generally infected with this worm, which 
produces severe Bnaemia, often ending m the death of the 
host 
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Mr G P Bidder pointed out the great economic Import- 
ance of Loose's recearchee He stated that eaperts now 
believed the majority of cases in the Cornish tin mines were 
due to infection of the bare shoulders, arms and hands, 
through coming into contact with some polluted surface 
in the mine Against such infection, cleanliness in feeding, 
which has been recommended as the principal precaution, is 
of no avail The question is a serious one, as the disease 
IS grave, and there are half a inillion men working in our 
coal mines Though as many as 8a per lent of the men 
were affected in some Continental mines, the disease does 
not at present exist m British collieries, but in many of 
these there are those conditions of temperature and humidity 
which would be favourable to its propagation 

Prof, Simmers (Cairo) commented on the paper from an 
experience of thousands of cases Nothing resembling the 
" miners’ bunches ” which have been described as occurring 
in Cornwall has been met with in Cairo Looss’b experi- 
ments on puppies point to a dehnite toxic effect on the tissues 
penetrated by the larvae A remarkable feature about the 
adult parasite is the absence of any wounds or bleeding on 
the intestinal wall to which it adheres 'I he muscular 
mouth of the worm appears to draw up the tissues into a 
sort of bell, and at the same time to secrete into the blood 
some substance which has the power of breaking up the 
constituents of the blood, so causing the peculiar anfmia 
Prof G N Calkins gave to the section an account of 
his work on Cytoryctes vartolae, Guarnicn, the organism of 
small-pox After the inoculation of a rabbit’s cornea with 
\accme virus, Guarnieri (1893) found in the cells peculiar 
homogeneous structures of diverse form and size, and re- 
garded them as Protozoa Pathologists, however, do not 
accept this conclusion, as the " Ouarnien bodies have no 
apparent structure, and cannot be cultivated on artificial 
media Prof Calkins considered these objei tions were dis- 
pelled by the experiments of Wasielewsky (1901), who 
vaccinated a rabbit with a small quantity of virus, from 
this,« ucond rabbit was vaccinated, from the latter a third, 
and^sMtin until forty-seven had been successfully inoculated 
In all rabbits the ” Guarnieri bodies " were found, and 
Prof Calkins believes they had undergone growth and 
mult(p|jcation-^the attributes of a living organism In 1903 
Councilman discovered, in addition to the usual bodies in 
the cytoplasm, peculiar aijd deRnite bodies in the nuclei of 
skin-cells infected with small-pox Prof Calkins has 
worked over this material (from hfty-hve cases), and has 
formulated a lifcrhistory The first .ippcarance of the 
organism in the human skin is a minute homogeneous 
spherule which enlarges and differentiates into two sub- 
stances, one destined to give rise to the multiplication 
rienients, the other forming an enveloping matrix The 
organism increases in size until it is larger than the cell 
nucleus ^ The gemmules remat the cycle again and again, 
thus giving rise to auto-intection of the vaccinia type In 
later stages the gemmules enter the nucleus, where they 
develop into two kinds of structures, possibly male and 
female gametocytes From the latter a sporoblast stage 
arises, the sporobiasts increase in size, and ultimately give 
nse to spores Meantime, the nuclear membrane has been 
ruptured and the i)>orob1asts liberated The spores are 
hollow spherules o sm >n diameter Spores may be found 
scattered m the cytoplasm and in the nucleus, but it is only 
in the latter that thepr can develop further 

After Mr J J Lister, F R S , had commented on the 
apparent absence of a definite nucleus, Dr S Monckton 
Copeman, F R S , mentioned that m a paper by Dr Gustav 
Mann and himself ^1898-9) practically all the features de- 
scribed by Prof Calkins are shown, but that their interpre- 
tations are entirely different They regarded the " Guarnieri 
bodies ** as masses of nucleo-proteid material which have 
been extruded into the perinuclear space as the result of 
specific irntation, and it is noteworthy that these bodies are 
all found, in cases of inoculated variola or vaccinia, on the 
side of the nucleus remote from the point of inoculaLon, 
whereas the reverse might be expected if they were Protozoa. 
Similar appearances have been described by Pfeiffer and 
others in carcinoina, sarcoma, chicken-pox, and various 
vesicular skin diseases, all of which diseases cannot be due 
to the same specific agent The specific zymotic disease 
which in alk respects — period of inoculation, progress, 
affection of tik skin and mucous membranes, production 
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of immunity, Jbe — most closely resembles small-pox, «u. 
enteric or typhoid fever, is now acknowledged to be a 
bacillary disease, and there would seem to be reason for 
believing small-pox to be due to an invasion of the system 
by a similar organism Dr Copeman considers that the 
small bacillus, which he demonstrated at the Liverpool 
meeting, which stains with great difficulty and cannot be 
grown on any of the ordinary laboratory media, represents 
the specific virus of small-pox and vaccinia 

Dr J A Murray, of the Imperial Cancer Research Fund, 
read to the section a paper on the biological significance 
of certain aspects of the general pathology of cancer He 
stated that both benign and malignant new growths increase 
their characteristic parenchyma entirely from their own 
rpsounes, and there is no evidence of the transformation of 
the original tissue into malignant tissue, although the latter 
may be indistinguishable histologically from that among 
which it takes its ungin. 1 he cells increase by division , 
amitosis does occur, but mitotic division is much more 
common in fully developed tumours Multipolar mitoses are 
common The active growth and extension of the malignant 
tissue as manifested at the growing surfaces of a 
malignant new growth, are effect^ by tell divisions which, 
so far as they are mitotic, conform to the ordinary type met 
With in carl> development The number of chromosomes 
entering the equatorial plate is constant in each species, and 
they undergo the usual longitudinal splitting Passing 
fiom the growing margin towards the older parts of the 
growth, it is seen that some of the mitoses are characterised 
by the presence of bivalent chromosomes (heterotype), m 
number half that found in the younger parts These hetero- 
types must be regarded as occurring late in the life-history 
of the cells in which they are present The analogy of 
spermatogenesis suggests that the heterotype initiates a 
terminal phase m the life-history of the cancer cell as m 
the spermatocyte While studyinj^ the changes which occur 
immediately after transplantation in a tumour of the mouse, 
nuclear changes were observed which presented a close 
similarity to a conjugation process Subsequent observ- 
ations (on more than 1000 tumours of all ages from three 
different primary sources) have tended to confirm this in- 
terpretation Numerous secondary centres of growth are 
always found around the periphery of older tumours, and 
these secondary masses may in time outgrow that which 
preceded them It is suggested that the cells which con- 
jugate are those which have passed through a reducing 
division, but until the complete cycle is elucidated this must 
remain only a working hypothesis 


THE EVOLUTION OF THE HORSE ^ 
pROF H F OSBORN referred to the three independent 
■*’ lines of research being carried on by Profs Ewart, 
Ridgeway, and himself, and hoped that they would be able 
to bridge the interval which at present existed between the 
fossil, the historic, and the recent races of horses He gave 
an account of the explorations, begun three years ago, of 
the American Museum, which were rendered possible by 
a liberal gift from the Hon W C Whitney The object 
of this research into the fossil history of the horse was to 
connect all the links between the Lower Eocene five-toed 
and the Lower Pleistocene onc-toed horses, and to ascertain 
the relations of the latter to the horses, asses, and zebras of 
Eurasia and Africa. The first result obtained is the proof 
of the multiple nature of the evolution of the horse during 
the American Oligocene and Miocene periods Instead of 
a single senes, as formerly supposed, there are five — oite 
leading to Neohipparion, the most specialised antelope-like 
horse which has ever been found , a second, of intermediate 
form, probably leading through Frotohippus to Equus, as 
Leidy and Marsh supposed , a third leading to the Upper 
Miocene Hypohippus, a persistently primitive, probably 
forest- or swamp-living horse, witn short-crowned teeth 
adapted to browsing rather than grazing, and with three 
^reading toes , this horse has recently also been found In 
China, A fourth and fifth line of Oligocene-Miocene hotses 
became early extinct This polyphyleiic or multiple Ikw is 

I Ahutricti of ihnc nddreisa given in Sscrion D of the ffriilsll Assbclif- 
lion on Augusi >3 
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quUe in harmony with the multiple origin of the histone 
and recent races of horses as recently established by Profs 
Ridgeway and Ewart The Pliocene horse of America still 
r^uires further exploration before it can be positively 
amrmed either that all the links to Equus are complete or 
that America is Indubitabl} the source of this genus The 
Lower Pleistocene of Ameriia exhibits a great variety of 
races, ranging in size from burses far more diminutive than 
the smallest Shetland lo those exceeding the largest modern 
draught breeds — yet all these races became extinct, and 
did not survive Into the human period as was the case in 
South \merica The relations of these North American 
races to those of South America and of Asia and Africa is 

subject requiring further investigation 

The address was illustrated by photographs of a large 
senes of models, of ostcologicol preparations showing the 
rnechanism and breeds of the horse, and nf the mounted 
fossil specimens recently discovered. 

Prof Kwart referred to ihe fatt that in pre-Glacial times 
there uere several distinct species of Equidae in the New 
World, and that one of the objects of present inquiry is 
to connect the recent Equidae AVith these or other extinct 
forms Before it is possible to point out the lonnection 
between the true horses and the pre-Glanal or Pleistocene 
horses it is necessary to determine the number of species 
and varieties of the horse now extant He described at 
some length Prjevalsky's horse the Norse type of horse 
still found fairly pure in the nurlh-wcst of Scotland, and the 
recently discovered Celtic pon> He referred to Prjevalsky's 
horse as the least speualised uf living Equid^, as evidenced 
bv the character of its mane and tail and the presence of 
1 lomplete set of callusities, and he dit!i<.us%d the question 
as to Avhether it is a mule or simply the offspring of 
Mongolian ponies run wild The Norse type of horse differs 
from Prjevalsky's in its heavy mane and tail, finer head, 
and smaller cars 1 he Celtic pony 15 the most specialised 
of living Equidfii, as shown by the absence of such vestiges 
as fetlock-pads and chestnuts from the hind legs, and the 
presence of a peculiar tail-lock which adapts it for a sub- 
arctic habitat Photographs were shown to illustrate these 
various features 

Prof Ridgeway then stated some of the evidence which 
led him to conclude that a distinct species or variety of the 
horse had been specialised in North Africa Darwin sup- 
posed that not only was the Arab horse the result of 
artificial breeding by the Arabs, but that the dark colour 
of the English racehorse was due to the Arab dislike of 
light coloured horses History puts it beyond doubt that 
the Arabs had no horses at the beginning of the Christian 
era, and that they obtained their famous breed from North 
Africa, and, so far from their disliking light coloured horses, 
they have a predilection, on religious grounds, for white 
or grey horses, as had the Germans, Greeks, and Romans 
Bay and other dark coloured horses were well known in 
northern Africa and western Asia many centuries before the 
Arabs owned horses The horse appears for the first time 
on Egyptian monuments about 1500 B C , and is almost 
always painted brown, and those ridden by Libyans and 
depicted on pottery (at Daphne, b c 660-570) are always 
painted dark These horses were not imported into northern 
Africa from Asia , on the contrary, Solomon (tenth century 
B c ) and his neighbours imported horses from Egypt which | 
must have been of a supwior race These horses were I 
•obtained from the Libyan tribes (as none of the other peoples | 
in that region possessed them), and from them also came 
those of southern Spain, the ancestors of the Andalusian and 
Pampas horses The Libyan horses passed into Sicily and 
southern Italy, and in the games of Greece and in Roman 
rimes they were the fleetest known Tile bay horse there- 
fore not only belongs to Africa from the earliest times, but 
was then, as now, the swiftest The Libyan horses show 
a greater tendency to stripes than do Asiatic horses, and 
the former often lack hock callosities, which are present 
and of large size in coarse Asiatic horses The tail of the 
Libyan horse differs m structure, covering, and carnage 
from that of Asiatic horses ; the hoofs are longer, and the 
neigh is different. Libyan horsea were docile, dhd could be^ 
driven without bit, while the peoples who used Asio- 
European houses Invented the bit Prof Ridgeway con- 
cludes that ^dbaUuf IfbiciM is to be regarded as a 

distinct variety. 
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THE 4CT/OA^ OF WOOD ON A PHOTO- 
GRAPHIC PLATE IN THE DARK ' 

TT has been shown in former papers that many substances 
^ are capable of acting on a photographic plate in the 
dark and producing a puture of themselves Further in- 
vestigation shows that this property belongs probably to all 
woods, some, howevei, being much more active than others 
To obtain a picture the wood has to be in contact or at 
a little distance above the photographic plate, and has to 
remain there for times varying from half an hour to eighteen 
hours, and to be at a temperaUire not higher than 55° C 
The wood of the conifers is very active, and gives pictures 
which are verv definite Fig i is a picture of a section 
of a branch of a Scotch fir, and shows well the rings of 
spring and autumn growth It is remarkable that the 
former are ver\ active, producing in this picture tha dark 
rings, and so with the other pictures, the part which is 
active in the original is dark in the picture The rings 
seen in the wood are very sharp and strongly pronounced 
in the picture If the action exerted on the plate be owing 
to the presence of hydrogen peroxide xs has been previously 
suggested, im doubt it is produied bv the resinous bodies 
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present in the wood, but it is remarkable that there is no 
action from the dark autumn wood Experiments described 
in the full paper show that resin exists in tho dark rings, 
but apparently under such condition^ that it cannot escape 
Other members of the pine group hove been experimented 
with and have been found to behave in the same way as 
the Scotch fir f 

With the spruces the action on the plate is not so definite 
and well marked, the white wood is always active, but in 
some cases the dark rings are also active, and the pictures 
are not so sharp as with the fits Larch wood gives a very 
interesting result, for the picture is the reverse of that of 
Che Scotch fir, that is, the dark rings In the wood are the 
active rings and the light rings are inactive 

With regard to woods other than conifers, oak and beech 
are both active and give very good pictures, so also does 
acacia (Robinia), Spanish chestnut, and sycamore , on the 
other hapd, ash, elm, horse chestnut, plane are comparatively 
but slightly active. In the full paper lists of woods are 
arranged according to their activity. 

Many foreign woods are very active, but as the annual 
rings are often not well developed, the pictures they give 
are of a somewhat different character. The African black 
wood, rose wood, cocobola, and many others are very active. 
Several of Che foreign woods have a ring of white wood 
which is quite inactive 

i ByDr William J Hiusell, F.R S Raad bafon iha Royal Mety, 
Jana vO 
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Knbtl^ lit A TlrbA ^nli^ally, but not always, five a food 
picture Sokne of tGI^rpsin In immediate contact with the 
knot J9 in some caH^fl but little active The marked differ- 
ence In properties of reams from different sources is de- 
scribed, and it Js shown how difficult it is to remove it so 
that the wood shall be no long’er active Boards that have 
been exposed to the air for n lon^ time, an oak box a 
hundred or more years old, rotten wood from the stump 
of a tree, and even bo|^ wood have all been found to be 
iitill active 












In addition to woods many different resins and allied 
bodies can, when used alone, be proved to be very active, 
some naturally much more 10 than others Ordinary resins, 
Bur^ndy pitch, gum mastic, are very active, aiphaltuml 
dragon's blood much less so, but true gums such as gum 
Senegal and gum arable are entirely without action on a 
photographic plate 

In certain cases the picture obtained on the plate does 
not resemble the markings which are visible on the 
wood woods this more commonly occurs 
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than with others That this picture is persistent 
in the wood is shown by fresh sections giving the aamfr 
result The true bark of a wood is apparently quite wltl^ 
out action on a photographic plate, so is the internal pith 
of a plant 

There is another and a very interesting action which 
occurs with wood, it is the great increase of activity which 
It exerts on a photographic plate after it has been exposed 
to a strong light For instance, if a piece of deal be half 
covered by black paper or tin foil and be exposed for 

to ten minutes to bright sunlight, and 
then put up in the usual way with a 
photographic plate, it wilt give a dark 
picture where the Light has fallen on the 
wood and only a very faint picture of 
the part which has been covered Thia 
IS shown in Fig 2 Even com- 
paratively inactive woods such as elm 
and ivy after a short exposure to bright 
light give good and dark pictures Tha 
action IB not an indiscriminate darken- 
ing over the whole wood section, but ais 
intensifying of the parts already active. 
This Increase of activity by the action of 
light appears to occur with all woods. 
Artiflclat light, such as that from Che 
electric arc, or from burning magnesium 
ribbon, act in the same way, so doea 
even a faint light A piece of wood put 
at a window for some hours will give a 
darker picture than a similar piece left 
m the middle of the room This in- 
crease of power of a wood to produce 
a picture does not rapidly pass away 
After twenty-four hours the action is 
visibly less, and decreases more rapidly 
at first chan after some days, but it will 
be a fortnight or may be a month be- 
fore the wood resumes its former con- 
dition This action, like the former one, 
IS entirely stopped by Interposing the 
thinnest piece of glass or mica between 
the photographic plate and the active 
body An inactive card painted with ah 
alcoholic solution of resin acta in the 
same way, and turpentine which has 
been exposed to a bright light acts more 
strongly on a photographic plate than il 
does when it has not been so exposed. 
Again, old printing which is now nearly 
inactive becomes much more active after 
exposure to sunlight Bodies other than 
those which may contain resin or allied 
substances are not affected in this way 
by light, for instance, flour, sugar, 
porcelain , metals are not rendered active 
by sunlight 

The next point was to ascertain which 
of the constituents of light was most 
active in producing these effects, and the 
first ^ experiments were made by simply 
placing strips of different coloured glass 
on wood sections, exposing them to sun- 
light and afterwards putting them up 
With the photographic plate in the usual 
way Pictures of the results are given 
in the paper Red glass entirely pre- 
vented any increase in the activity of the 
wood, in fact, it acted in the same way 
as a band of black paper or tin foil would 
act, and a green glass acted much in the same way, hut 
under a blue glass the activity of the wood was increaied 
to much the same extent as under colourless glass or under 
no glass Fig 3 shows what happens when a red 
glass and a white glass are placed upon It and Is ex- 
posed to sunlight On the right of the figure there was 
no glass. 

Further experiments were made by placing similar pieces 
of deal in light which had passed through different coloured 
solutions Three double-cased bell jars wire taken; one 
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charg-ed with a solution of potassium bichromate, 
another with copper ammonium sulphate solution, and the 
third with pure water, and all were exposed to sunlight for 
iour hours The deal in the red light gave only a faini 
picture, that in the blue light a dark picture, and that with 
Cite pure water was only a slightly darker piiiure Resin, 
gualacum, copal varnish, white oil paint and resin sized 
paper all acted In the same way and gave similar results 
The light from an arc lamp when passed through a red 
glass and allowed to fall on a wood section for one and a 
half hours produced no effect, but when the same light was 
pass^ through a blue gloss nnd fell on a similar wood 
section for only one hour it produced a dark picture With 
liquids this same increase of activity by the action of blue 
light IS produced Turpentine, which has been exposed to 
blue light, is more active than when in its ordinary 
condition 


THE DENSITY OF NnHOVS OXIDE ^ 

[N the Proceedings, vol IXMi p 204, 1897,* I have given 
particulars of weighings of nitrous oxide purified by 
two distinct methods In the first procedure, solution in 
water was employed as a means of separating leas soluble 
impurities, and the result was 3 6356 grams In the second 
pnethod a process of fractional distillation was employed 
Gas drawn from the liquid so prepared gave 3 6362 '1 hese 

numbers may be taken to represent the corrected weight of 
the gas which fills the globe at 0“ C and at the pressure of 
Che gauge (at 15“), and they correspond to 2 6270 for oxygen 
Inasmuch aa nitrous oxide is heavier than the impurities 
likely to be contained in it, the second number was the 
more probable But as I thought that the first method 
should also have given a good result. 1 contented myself 
with the mean of the two methods, vl* 3 6359, (rom^ which 
1 calculated that, referred to air (free from 11^0 and CO,) as 
unity, the density of nitrous oxide was 1 52951 

The corresponding density found by M Lcduc is 1 
appreciably higher than mine , and M Leduc argues that 
the gas weighed by me must still have lonlained one or two 
thousandths of nitrogen ' Aicording to him the weight of 
the gas contained in my globe should be 3 6374, or 1 5 milli- 
grams above the mean of the two methods 

Wishing, if possible, to resolve the question thus raised, 

I have lately resumed these researches, purifying the nitrous 
oxide with the aid of liquid air kindly placed at my disposal 
by Sir J Dcw'ar, but I have not sucieedcd in raising the 
weight of my gas by more than a fraction of the discrepancy 
(i'5 milligrams) I have experimented with gas carefully 
prepared in the laboratory from nitrate of amnioniBp but as 
most of the work related to material specially supplied in an 
Iron bottle 1 will limit myself to it 

There are two ways in which the gas may be drawn from 
the supply When the valve is upwards, the supply comes 
from the vapourous portion within the bottle, bpt when the 
valve IB downwards, from the liquid portion 'Ihe latter is 
the more free from relatively volatile impurities, and accord- 
ingly gives the higher weight, and the difference between 
the two affords an indication of the amount of impurity 
present After treatment with caustic alkali and sulphuric 
acid, the gas Is conducted through a tap, which is closed 
when It IS desired to make a vacuum over the frozen mass, 
and thence over phosphoric anhydride to the globe. For the 
details of apparatus, &c , reference must be made to former 
papers 

The first experiment on July 13 was upon gas from the 
top of the bottle as supplied, and without treatment by liquid 
air, with the view of finding out the worst The weight 
was 3 6015, about 35 milligrams too light The stock of 
material was then purified, much as in 1S96 For this 
purpose the bottle was cooled in Ice and salt * and allowed 
during about one hour to blow off half its contents, being 
subjected to violent shaking at frequent intervals Sub- 
sequently three weighings were earned out with gas drawn 
from the bottom, but without treatment by liguid air The 

I By Lord RaykiBh, CkM . F K S Ahrldged riom a pnplfer receivtd al 
iIm Royal Society on September i 
> Or " Sdelmnc Papery" vol k p 350, 

• '* Redurchoa rut 1 m GSx (Parle, 1898 ) 

4 The loves the lemperamra below tbe cvinoal point, ibe more effective 

II this procedure likely to be 
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results Stand — ^July 18, 36368, July ib, 3(13^, Jufy 35, 
3 ti3ba , mean. 3 63633 

Next followed experiments in which gas, still drawn from 
the bottom of the bottle, was further purified by condensation 
with liquid air On one occasion (August 7) the condensed 
ga<» was allowed to hquefy, for whiih purpose the piessure 
must rise to not far short of atniuspheric. and to blow off 
part of Its contents — ^August i, 36363, August 3, 36367, 
August 7, 3 6366 , mean, 3 

ihe treatment with liquid air raised the weight by only 
02 milligram, but the improvement is probably real That 
the stock in the bottle still contained appreciable impurity 
IS indicated by a weighing on August 13, in which without 
liquid air the gas was drawn from the top of the bottle 
There appeared, August 13, 3 6354, about 1 milligram short 
of the proper weight 

It will be seen that the result without liquid air is almost 
identical with that found by the same method in 1896, and 
that the further purification by means of Liquid air raises the 
weight only to 3 636^, 1 find it difficult to believe that So 

purified the gas still contains appreciable quantities of 
nitrogen 

Ihe corresponding weight of air being 23773,' we find 
that, referred to air as unity, the density of nitrous oxide 
is 36365/23773 = 1.5297 Again, if oxygen be taken as 16, 
the density of nitrous oxidq will be 36365x16/26276 = 
22 143 

Ihe excess above 22 is doubtless principally due to the 
departure of nitrous oxide from Boyle's law between atmo- 
spheric pressure and a condition of great rarefaction 1 
hope shortly to be in a position to apply the connection which 
will allow us to infer what Is the ratio of molecular weights 
according to Avogadro's rule 


university and educational 

INTELLIGENCE 

Mr Ernest Shparbr. Kirkwall, has been^qg^nted 
lecturer on agriculture at the Pusa Imperial CollegeTji^lgal 
This model agricultural college for all India, with a'l^an’Ot 
of 13CX) acres attached, is one of the admirable developments 
resulting from the appointment two or three years ago* of 
Mr James Molllson as Injector-General of Agriculture in 
India Mr Alexander Sangster, Montrose, has been 
appointed junior assistant with the Aboukir Land Reclam- 
ation Co , near Alexandria, Egypt, and Mr John C Leslie 
assistant conservator of forests in southern Nlgerla.l1 

The approach 6f the new sessions at poly technics and 
similar institutes Is heralded by the appearance of calendars 
and prospectuses, several of which have beeq received 
within the past feW days At the Birkb^ck College, 
Chancery Lane, the session wil) commence 09 Monday, 
October 3, when an inaugural address wiH Jie delivered by 
Dr J E Mackenzie on “ The Influence of Pgre Science nn 
Progress " The class-rooms and laboratories of the college 
will afterwards be open to inspection, and demonstrations 
will be given A eourse in science with practical work has 
been organised to give complete preparation in metallurgy 
and mining for those qualifying for the mining profession 
It IS satisfactoi) to know (hat within the last few years 
valuable reference libraries hove been provided for thp 
separate departments of science , these have been aided by 
grants from the County Council His Majesty’s Treasury 
recently presented lo the college forty -nine volumes of the 
scicntinc results of the Challenger Expedition 

Three prospectuses have been received from the South- 
western Polytechnic, referring respectively to the day college 
for men and women, day school for boys and girls, and 
evening classes Ihe principal of the polytechnic Is Mr 
S Skinner Ihe courses at the day college are arranged 
to oiiupy three years On entering the student has to state 
whether he wishes to be trained as a mechanical, civil, or 
electrical engineer, or as a lonsulting or Industrial chemise 
In any of these cases he will find mapped out for him a 
complete course of study, involving laboratory instruction, 
tutorial work, attendance at lectures, exercises in mathe- 
matics, geometrical, mechanical and architectural drawing, 
and Iqi^uction in the workshops 

1 R«y Scn; ro' llii p 131, 1893, ''ScieniiAc Papers," v6] 
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In the “ AAnouncements *’ of the Northampton Institute, 
Londpn, E f lable is given showing the courses which 
should* ^ijaken' by various dasses of technical students 
"Ihis, as%veir a#M|Che<Mund advice gi\pn in many parts of 
the prosp&ctJs ^ tVanns and methods of study, should he 
of great assistance in guiding the energies of students in 
right directions \mong the new developments of the 
Institute are dav courses in technical optic. s These are 
believed lo be the first complete day courses in technical 
Optics attempted in this 01 any other country In 
mechanical and electrical engineering complete day courses 
extending o\er four years are arranged In mechanical 
en(^inerring full evening courses for automobiles, their 
design, construction, and working, are offered The courses 
in striatuial engineering have been re-modpllcd ihe 
evening rour»>eb in electrical engineering have also been re- 
modelled, the luniplete course now covering five years 

The Board of Education has issued the following list of 
candidates successful in this year’s competition for the 
Whitworth scholarships and exhibitions — Scholarships, 
125/ a year each (tenable for three years) ■ Walter A Scoble, 
London, Hei bert G fisdall, Bedford, James Cunningham, 
Glasgow, Aichibald D Alexander, Portsmouth Exhibi- 
tions, 50I (tenabll for ’'one year) Sidney R Dight, 
Plymouth Edwin S Crump. Wolverhampton, Harold H 
Pernng, Devonport , Sidney H E Mav, Portsmouth , 
William B Wood, Sheernels, Alexander ll Horne, Edin- 
burgh , Leslie G Milnec, London , John Wharton, Leeds , 
Thomas A Colville, Chathan\; Edward L Macklin, Ports- 
mouth , William D McLaren# Glasgow , Arthur A Rowsc, 
Southsea , Arthur Rose, Portsmouth , Andrew Robertson, 
Fleetwood, Thanes , Ernest J Buckton, London, Roderick 
Ferguson, Sunderland, William Browning, Halifax, 
William Dawson, Glasgow , Herbert G Taylor, Oldham , 
Sydney Moor, Devonport , Harold H Broughton, Brighton , 
Robert C P Brjcknell, Devonport, William E Oommett, 
Southiea , John S Mackay, Liverpool , Harry D Marlow, 
Plumstead, Kent , Herbert E Sothcott, Portsmouth , Sidney 
G Winn, London, Samuel W Orford, Sheerness, Thomas 
Fell, Bootle, Chauncy H Surnner, London 

At the annual meeting of the Institution of Mining 
Engineers, held at Birmingham on September 14, Prof. 
R At S Redinayne desenb^ the courses of instruction and 
study of the mining department of the University of 
Blrminghum The full three years' curriculum has been 
constructed on the principle of giving a thorough grounding 
In pure science during the first two years (with instruction 
In the theory and practice of mining), and devoting the third 
and last year entirely to the application of the scientific 
knowledge so acquired to engineering^ — mining, mechanical, 
civiL electrical, and metallurgical — all speciinlsing and re- 
search work being relegated to a post-graduate or fourth 
year The first year's work is devoted to such subjects as 
prospecting and boring, sinking, underground development 
and systems of working, surface and underground transport 
of minerals, winding, drainage, ventilation, sorting and 
screening of ininerals, and surveying and planning During 
the second year the details of colliery and mine management 
and mining jurisprudence are considered, in addition to 
which there 1^ an advanced course jn surveying and 
planning To the third year is consigned the study of the 
foreign coal and metal mining conditions, and the dressing 
and preparation of fuels and ores for the market lliere is 
a summer school of practical mining in every long vacation, 
the object being Co devote several weeks in each year entirely 
to the detailed study of the plant and methods of working 
of a particular class of important mines, so that students 
may see for themselves in actual practice much that they 
have had described to them in the lecture theatre and class- 
rooms An experimental coal-mine has been constructed a 
few feet below the surface, with which it is connected by a 
downcast and upcast shaft The workings, the area of 
which somewhat exceeds thl^-quarters of an acre, will be 
ventilated by a single-inlet Capell fan, driven at 500 revolu- 
tions per minute by an electric motor of ao horse-power, 
coupled direct , and they wil) drained by a small electric 
pump placed at the bottom of The downcast shaft The chief 
use to which this pisre of apparatus will be put will be to 
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enable practical instruction to be given m underground 
surveying and levelling, and connecting surface and under- 
ground surveys , and for demonstrating and investigating tbe 
peculiarities of mine-ventilation, suim as the splitting of 
air currents and directing their course, the resistance to atr 
currents, the loss of pressure due to friction, and the 
characteristiis of mechonicallv produced ventilation 


50CJET/E5 AND ACADEM/ES. 

pAHlb 

Academy of Sclencea, September 12 Mascarf in ihe 

chair — On the comparative inorphography of the cartila- 
ginous cell Joannes Chatin. The author disputes the 
general! > accepted view that the normal shape of the 
cartilage cell is ovoid or spheroidal in the higher vertebrates, 
and shows that in cartilage from the badger there are un- 
doubted examples of the stelliform type of cell — The in- 
fluence of grafting on the compositiun of the grape , 
G Curtai. Cleai evidence of differences m physical and 
chemical composition between grafted and non-grafted 
grapes hdb been obtained, and the facts observed explain 
the more rapid ageing of wines from grafted vines, and also 
(heir greater sensitiveness to pathogenic ferments —Simple 
trauinatiL dislocation of the atlas on the axis on a skeleton 
found in a megalith of Wnilce Marcel Baudmslnu — 
Observations on the preceding note . M LKniwMi^iia. 
The author regards the cITerts noted as probablv due to 
post mortem changes 
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THb Qil Fields of Russiaj and the J^u^sian Petroleum 
Industry By A, Beeby Thompson, A M 1 M E 
Pp. xvu[ + 304i plates and maps. (London Crosby 
^ckwOod and Son, 1904^) Price 3J 35 net 

aspect of this large and attractive, well printed, 
i. and freely illustrated addition to the enormous 
lileratui^e of the Russian oil fields (which extends to 
many hundreds of books and articles) excites hopes of 
a comprehensive summary of the principal facts dis- 
persed through the unwieldy mass of record, and a 
forqaulation of the laws of which those facts are the 
tangible expression Sudi a summary is a great 
desideratum, for, apart from, the polyglot condition of 
the recorded information, and the difiiculty of access 
to the original sources in the files of Caucasian journals 
and unpublished records, the subject is one demanding 
the conjoint forces of the geologist, the chemist, and 
the physicist, whilst the past has shown that con- 
clusions reached by the study of any of these branches 
Separately may directly traverse those based on other 
categories of data 

The title-page sets forth the aim of the work as a 
practical handbook on the explorabon, exploitation, 
and management of Russian oil properties, with 
collateral considerations on the origin of the petroleum 
and the modes of its utilisation as fuel The statistics 
of production constitute Appendix A (pp 399-432), and 
forty-five pages of official regulations form Appendix B, 
which is followed by some useful tables of physical and 
other data, and a few pages treating of the latest 
developments in exploration and utilisation 

The value of the work lies principally in its technical 
element, based on several ■ years' practical experience 
in the region, whilst it merits attention, with or with- 
out acceptance, on the scientific side, which is dealt 
with somewhat too theoretically In regard to 
geological mgfcer the treatise is disappointing, as we 
have an excels of general lithological detail, but the 
scantiest stratigraphical information Fuller indica- 
tions in this respect, with less and better founded 
speculation as to primaeval conditions of deposition, 
would have made the book of higher utility in regard 
to Its fii;st stdted aim. that of assistance in exploration 
for oil For this accurate details of composition and 
structure (including correlation from point to point) 
are essential, and such are regrettably absent from the 
work under consideration. 

We must demur, at the outset, to the alleged con- 
formabillty of the Aralo-CaspLan surface-beds to the 
oil-bearing Ohgocene and Lower Miocene strata, a 
view which is probably the cause of the author’s re- 
jection of Ihe anticlinal structure as the predominant 
factor in (fc^entrating the petroleum along the axes 
of Aexure. *^6 assumption (p. 60) of the existence of 
syndines equally rich with the anticlines is one not 
warranted by the results of operations in anj oil field 
of known structure, and therefore where, as in the 
Baku fields, the structure of the petroliferous senes is 
otasked by an unbonformable superincumbent mass, 
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the flexures in which arc discordant im fetrikc < with 
those of the subjacent rocks, positive pro- 
ductive synclinals may legitipiately be'' in 

place of mere hypothetical surmise &lrtAa:eaistence of 
such beyond the depth accessible by the^drill. The 
natural exudations, mud volcanoes, and gas discharges 
are all situated on anticlinal axes, exposed by denuda- 
tion of the Quaternary cover 

We cannot, for the simplest of chronological reasons, 
accept the suggestion of the oleaginous quality pf the 
sturgeon and other Caspian fisli as having any bear- 
ing whatever on the origin of the Caucasian petroleum 
(p 64), and no evidence is advanced of kinship of the 
Ohgocene with the existing ichthyofauna (It is not 
imagined, per contrat that caviare is a modified 
bitumen ) 

Briefly reviewing various theories as to the origin 
of petroleum, and noting the possibility of its being of 
different source m separate areas, tbe author wholly 
rejects, on adequate geological grounds, the hypothesis 
of inorganic origin , whilst from the scarcity in the 
series of the remains either of Bbrous yegetation or 
of diatoms, he doubts the contribution, from the 
vegetable kingdom, of much* if any, of the enormous 
bulk of Caucasian petroleum The large percentage 
of carbonate and phosphate of lime m the rocks points, 
on the other hand, to abundant animal life, but the 
author, gratuitously assuming the solian character of 
the oil sands, gives, we think, too much rein to inoagin- 
ation in invoking periodical sandstorms from hypo- 
thetical deserts to effect sudden extinction of th^ 
deep-sea organisms over limited areas, agid^ their 
entombment in similarly limited patches of .tKe'* de- 
posited sand, now converted into “ pockets " charged 
with the resulting petroleum. The belief in catas- 
trophic hecatombs of this nature is some three gener- 
ations out of date, and can only be regarded ae a super- 
stition Not only is the abnormally lenticular structure 
of the oil sands hypothetical, the data obtained by 
boring being equally explicable by reference to fault- 
ing, but sandstorms that should, for a few score yards 
only, saturate a deep sea to the degree of suffocation 
of its denizens, must have been evoked by the GeOius 
of Destruction from Arabian or other Oriental deserts, 
and the existence of such deserts in Oligocene times, 
when continuous sea united the Atlantic and Pacific 
Oceans in these latitudes, is more than doubtfuh 

In dealing with the Grosny field, and the isolated 
spots in Daghestan that have yielded evidence of oil 
the author mentions the difference fn litholbgical 
character between these and the Baku fields, but withf 
out the explanatory information that these northern 
fields are of a different geological aeries, the LoWer 
Miocene, whereas most, if not all, th^ Baku oil comes 
from Ohgocene beds, though traces of Miocene otedr 
in the southern part of the province. 

The term excitement " is applied by the author In 
a new technical sense to designate the disturbance of 
the equilibrium of a region by the rapid discharger 
through borings, of fluids and discrete solids previously 
under great pressurCr and the effect of the sudden 
arrests and renewals of the flow owing to tem(jtdttey> 
chokings of the exit. The widespread vibrations pro. 
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The physiological effects produced by the radium 
salts are described in considerable detail ■ and the 
author looks for important applicatiens in this direo 
tion Thus, whilst the book is addressed to all those 
^ho are likely to be interested in the subject, especial 
care has been taken to state In detail those observ- 
ations that are of importance to students of medicine 
and surgery The developments that have taken place 
in recent years ui the application of physical methods 
to the cure of disease justify the arg^ument, which 
forms the main part of Prof. d’Arsonval's preface, that 
the study of physics should occupy an important place 
in a medical curriculum 

Chemical Lahoratortes for SchooU By D. S 
Mecnair, Ph D , B Sc Pp 34. (London ‘ George 
Bell and Sons, 1904 ) Price 6d, 

On the title-page of this little pamphlet are the words 
'' Hints to teasers as to the method of planning and 
htting-up a school laboratory and of conducting a 
school *<course in chemistry ” As the term “ schopl 
Jaboratorv " is extremely vague, each school or group 
of schools nowadays having a definite place in an 
organised system of education, some indication of the 
class of teacher to which the author wishes to appeal 
would have been advisable Apparently the instruc- 
tion IS to he essentially of an elementary nature, and 
judging by the numerous suggestions regarding 
balances, weights, &c., weighing operations occupy an 
imMrtant place in the work 

The chief features and fittings of the laboratory are 
briefly dealt with in a simple manner One notices 
that several dimensions, such as width of benches, 
height of bcnch^heives, &c , are somewhat less than 
those usually adopted More information might have 
been giveo regarding inexpensive materials suitable 
fqr pipes and other surfaces exposed to chemicals and 
fumes For drain-pipes, fireclay or glass-lined iron is 
suggested; the former is seldom emplojred, as stone- 
ware Is found to be less porous, and on iron a coating 
of Dr Angus Smith’s mixture is generally preferred 
to a hard, brittle lining of glass. 

A plan is giveit of a laboratory for twenty pupils 
It IS probably from an existing building, but to place 
17-foot benches with one end against the wall is not 
an ideal arrangement, and another side-window 
appears desirable; continuous desks would be cheaper 
and more convenient than dual desks arranged en bloc 
Much admirable advice is given regarding the 
management of practical classes Finally, considerable 
space is devoted to a carefully compiled list of the 
apparatus and chemicals required for a class of twenty 
upils ; each piece of apparatus is approximately priced, 
ut the allowance for some items is liberal 
After all, the contents of this pamphlet seem more 
suitable to be included in the author's *' Introduction 
to Chemistry ’* than for separate publication, even at 
the low price of sixpence 

Photo Printings By Hector Maclean, F.R P S 
Pp 100. (London . L Upcott Gill, ig«H') Price 
IS net. 

This is a second and pvised edihon of the author's 
'* Popular Photogra^ic Printing Processes," and 
forms a practical gui& to the use of the leading kinds 
of the so-called pnnting-out papers, as well as bromide 
papers, platinum papers, and carbon tissues We 
notice that no reference is made to "'ozotype," though 
this is a carbon process that has been growing in favour 
for some years, and the materials for its practice are 
supplied commercially. The volume is what it claims 
to be, namely, a practical guide to the use of com- 
mercial papvB, and a condensed price-list orf the goods 
of the principal makers is added to each chapter. It 
may be safely reoommendqd to those who wish to print 
tty the processes described, for the author is himself a 
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practical worker, and has evidently bestowed conMerp- 
able care on the collection of the informatibn that ha 
gives Deviations from strictly practical directl 0 n^W 4 ^ 
rare and generally unfortunate,-]! not unintelligittlap 
These are a few details to which we would lake 
exception, The expression “ half the foregc^ns 
temperature " may convey the meaning intended, tmt 
it IS incorrect The use of " photo *’ in the title 

as a separate word instead of as a prefix is tin- 

necessary and objectionable The statement that 

" gel a tino- chloride prints may be completely washed in 
ten minutes, provided " , &c , is set down as a 

fact, though we think the evidence is rather againaC 
It so far as practical work is concerned. Much less 
are we prepared to accept the statement that thi'ee 
changes of water, allowing one ounce in each bath 
for each quarter-plate print, will serve to free the prmta 
"as completely as possible from * hypo.’ " The 
classification of platinum printing as a " partly print 
out " process is an illustration of the purely 

" practical " character of the work 

CEuvres sctentifiques de L Lorenz Edited and 
annotated by H Valentiner Vol ii Second 
Fascicule Pp xxii + 319-583, with portrait. 
(Copenhagen : Lehmann and Stage, 1904 ) 

This concluding fraction of the papers of Lorenz is 
prefaced with an interesting critical account of his 
life and works. We see me young Lorenz largely 
self-taught, preferring to work out problems in- 
dependently, although the result was usually to find 
out that they had been solved long before ft was in 
this laborious way that his mathematical gifts were de- 
veloped. Owing to indifference to the usual courses 
of instruction, there was little sympathy between him 
and his teachers, and he left the Copenhagen Poly- 
technic without distinction Be that as it may, oy 
the year 1887 he had become a Councillor of State, and 
had received the honorary degree of Doctor of Philt^ 
sophy of the University of Upsala 
Lorenz's scientific works are, m the mam, on mathe- 
matical physics — sometimes leaning to the mathe- 
matical side, sometimes to the physical side, Tlie 
editor of the present collection is alive to the lack of 
lucidity which characterises many of these Tnis is 
especially so when no experiments are forthcoming by 
which the results obtains can be tested 
The best known of his papers have appeared m pre- 
ceding fascicules The present one contains those of 
more mathematical interest Of these the most im- 
portant IS probably one on the develgpment of arbitrary 
functions by means of given functions, these being fhtt 
functions of Bessel, Other memoirs are on the com- 
pensation of errors of observation, and analytical 
researches on the number of prime numbers. Lorenz's 
genius was, however, essentially physical ; and 
although many of his mathematical conclusions are 
valid, they have been reached by insight more than 
by the application of logic such as a mathematician 
demands. 

A portrait is presented with this instalment of the 
collection. 

Botany Rambles, Part 111 In the Autumn By 
Ella Thomson Pp. 253 — 377. (London . Horace 
Marshall and Son, 1904,) Price u. 

This is the third of a series of simple books in which 
the parts and functions of common wild plants are 
described for young readers. The present book is con- 
cerned chiefly wiUi seeds and the means by which 
thev are dispersed Children who read the pagea 
will have their attention directed to many points 
commonly overlooked, and if they test the statemept|i 
by personal 'observation and practical «tudv-^as 
are advised to do-^they will to given both knowledge 
and pleasure. ' 
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LETTERS TO THE EDITOR. , 

iditOf do$t noi hold htmieif res^nsihlB for opiruom 
€^ess0d by his correspandenis Netihsr can he undertake 
to reftom, Of to correspond wit ft tftra ivrilarj o/j re/ected 
mimuseripts intended for thu or any other pari of Nature^ 
Jvo notion tf taken of anonymous communicattons ] 

Avermga Number of.Klnifolk In each Degree 
, What is the average number of brothers, sisters, uncles, 
fiebhewf, nieces, first coiulni, &c , that each person 
possesses? I had occasion to compute this for a particular 
colttetlon of persons , the results were so far unexpected as to 
show tharche question deserved a consideration which it has 
noi yet received, so far as I am aware The problem proved 
easy enough in the end, but not at first, for there are other 
WM of attacking it, in which 1 blundered and lost time 
The simplest conditions that will serve for a general 
theory are those of a supposed population (1) the numbers 
of which are statistically constant in successive generations , 
(s) the generations of which do not overlap, and (3) which 
are “completed** by having wholly passed Into history, 
and again (4) where every person is taken into account, at 
whatever age he or she may have died It will be a further 
jg^t simplification if it be allowed (5) to suppose the males 
and females to be equal in number, and in all respects to 
admit of similar statistical treatment. This need be only 
a provisional way of looking at the problem, for it will be 
seen that corrections can easily be introduced if desired 
It will much facilitate matters to begin by dealing 
exclusively with either the male or the female half of the 
population, leaving the other half to follow suit We will 
begin with the females 

Let d be the average number of female children born of 
each woman who is a mother, so if there be n mothers In 
fhe population the total number of females in the next 
generation will be nd How many of these latter will prove 
feiti/e of female children? On the supposition of statistical 
'constancv, the number of mothers in the two generations 
will be the same, therefore d out of the nd will be fertile of 
female children ; conversely, the probability that any one 
of these female children will herself bear one or more 
female children =i/di As a test of this, the average 
number of fertile daughters to each mother will be 
dxi/d = i, as It should be 

Next I as regards sisterhoods Each mother bears on the 
average d female and d male children, or ad Individuals in 
all Each of these will have ad^i brothers and sisters, 
and half that number of sisters, namely, d-^ 

The syllable ji will be used to express “ sisters “ with- 
out regard to age or fertility, and ji-' to express “ sisters 
who are fertile of female children similarly da and da' for 
daughters 

The number therefore of si is d — L it (d— i)/d, of 

da It 18 d, of da' it IS I. The number of me', or of mothers 
to a child, IB, of course, 1, and there is no occasion for using 
mr, as a mother must be fertile 
A few examples of results are given in the following 
table ; it could have been extended indefinitely, but these 
are quite sufficient for drawing conclusions — 


Specific kiMhipi 


Average number in each 


ANCfiSTRV^ 

me' (mother) 1 

ms' W (mother's mother) 1 x i 

me* me ' I x i x I 


COLLATEEALS— 
ri (listen) 

ncd* si (mother's inters) 

ms' me' s$ 

sf da (lister's daughters) 

mdsf da 
Si* da* da 

Descendants— 
da (deughten) 

dd da (daEghtes's daughten) 

da* da* da 


ix(d-l) 

ixix(d-ft) 

(d-iydxd 

IX(l/-|)/<fX</ 

{d~i)/dxixt/d\ 


d 

txd 

iniHd 


d 

d 

d 


The foregoing remarks and table are equally applicable to 
males if hro brother) la substituted for si, son for da, 
fa (father) for me 

It will, then, be understood that each mother, father, 
or fertile couple has, on the average, d sons and d 
daughters, Or ad children altogether, of whom i is a fertile 
son, 1 a fertile daughter, and that the others die without 
issue In the collection mentioned above, the value of d 
was about at, that is to say, an average family consisted 
of about 5 children, which is a usual estimate 

It IS unnecessary to prolong thbse remarks by considering 
the minor corrections to be supplied on account of the hypo- 
theses not being strictly accordant with observation. The 
two most Important of these relate to populations that are 
not stationary, and to the allowance to be made for In- 
equality in number of the sexes There are others hardly 
worth even the trouble of describing, being utterly Insensible 
in rough work 

The general results are that kinships fall Into three 
distinct groups — (i) direct ancestry, (2) collaterals of all 
kinds, (3) direct descendants, and that the number of in- 
dividuals in each specific kinship in these classes Is re- 
spectively 1, d— ft, and d. Also that d^aft may be accepted 
as a reasonable and not Infrequent value To determine the 
number of individuals In each general kinship, the a'ppro- 
priate tabular number must be multiplied by the number 
of species that the genijj contains , thus there are two 
species of aunts, me si and fa si (mother's sisters and 
father's sisters), each of which has the tabular number of 
d — ft, therefore the average number of aunts is twice that 
amount, or sd— i, which, in the above case of d*?, is equal 
to ^ Francis Galton 


The Mendellait Quarter. 

A FEW weeks ago we heard in Section D at the Cam- 
bridge meeting of the British Assoaation a paper by Mr 
A, D. Darbiahire on the bearing of his experiments in 
crossing Japanese waltzing and albino mice on Mendelian 
theory He told us that on that theory we should expect 
a quarter of the offspring of the hybrids to be albinos — and 
we found them albinos — and a quarter of the offspring of the 
hybrids to walls— and they did waltz Somebody protested 
sotto Doce, and Mr* Darbishlre added “ a rough quarter 
Since that meeting I have been looking up the matter, for 
the point seems to me of great interest, and this Is what 
1 And In a recent paper by Mr* Darbishire In the Manchester 
Memoirs, “On the Bearing of Mendelian Principles of 
Heredity on Current Theories of the Origin of Species, 
vol xlvlH p 13 Let us consider the offspring of hybrids 
, . Secondly with regard to their progression, we should 

expect to find 25 per cent waltzing mice this it very 
roughly what happens ; Now let us look at the off- 
spring of hybrids from both points of view at the same 
time one mouse in every four is an albino; dne In every 
four IB a Waltzer, so we should expect one in every tixteen 
to be an albino wdlteer Now these albino WaltieVa arc 
new things . and then Mr Darbishlre tolls ui tha^ 

he has been unable to get offspring from them 

Here, from a quarter, we have got to a quarter very 
roughly," but still “ one mouse in aver) four is a VijlptoF- ' 
I must confess that Mr Darbishlre 's “ rough 

excited me to look further, and these ore the word Bj 

describing some actual experiments on these lifted — 
" JValtsinj^ occurs in only 97 out of the 535 indiVlquals 
resulting from the union of hybrids When wo compare 
this with the number of pink eyed Individuals (131^134) or 
of albinos (137) we see that the proportion of waiting 
individuals cannot be regarded as a possible quarter The 
probable^ error of the expectation that a quarter of the 
indivJdu^s will^ waltz is, bn the Mendelian hypothesifi, 
o674fv^ftx|X553=6 88 only, and the observed deviation 
IS 13875— 97^41 75, the odda against so great a deviation 
being rather more than 50,000 to 1, As the result here 
obtained differs from Mendelian expectation in same 
direction as that already obtained by von Ouaita qqd 10 an 
extent consistent with the agreement of both, fft# eutdehcp 
that tfte ivaltsinji' cftaracter does not segregate fn Het^lian 
proporMHe is very strong '* ’ 

The sentendtos In Italics are not in italles In the^ original. 
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but 1 wane to emphsiiie them The words quoted are from 
an article on the “ Result of Crossing Japanese Waitsing 
with Albino Mice ” in Biometnka, vol lii. p. so The 
writer appears to be a Mr, A D Darblshire of Oxford^ 
not of Manrhester The one Mr Darbishire considers 
that the proportions cannot be regarded as a possible 
quarter, Hie other that a rough quarter, or one mouse 
in every four,” is waltzing Mr Darbishire of Man- 

Chester experts that one in every sixteen of the offspring 
of the hybrids will be an albino waltzer, and then proceeds 
to state that he has so far been unable to breed from these 1 
albino waltzrrs Reading his paper, I presumed he would 
have told us had he nfit found albino waltzers to be i in 16 | 
Consulting, however, Mr Darbishire of Oxford, I find he 
had ao instead of 35 albino waltzers among his 555 off- 1 
spring ^ presume that 20 = 35 ^ “ rough ” sixteenth 

to our Manchester author, while he of Oxford would doubt- 
less have been able to tell us that the odds against such 
an underestimate were two or three hundred to one 1 Which 
writer shall a member of the inquiring general public tiust^ 
Or, if the two writers should be (he same, must we assume 
that in Oxford, under the inlluence nf !!ionie recessive 
biometer, Mr Darbishire failed to see that 97 in 555 was 
a reasonable quarter, or 20 in 555 a reasonable sixteenth, 
but that he has learnt in Manchester, or perhaps m Cam- 
bridge from some dominant an.esthetist, that these things 
really are so^ 

But if 97 be not even roughly ijg, nr 20 approximately 
35, would It not be well at once to admit that the waltzing 
habit corresponds to a compound allelomorph, one element 
of which, the chorophore^ may be credited to any mouse, 
but only becomes patent when combined with the chorogen 
to form the true waltzing habit? I am not sure this will 
work, but perhaps Mr Darbishire will give it a trial 
Should this in turn fail, a metaphysician might help him 
out of these procrustean difficulties by analysing straight- 
forward advance into right-handed and left-handed elements, 
each with its own chorophore and chorogen — ^but I must 
not anticipate the details of such a remarkable progression 
at present Karl Pearsion. 


The ff-Raya. 

Thb inability of a Jarge number o( skilful experimental 
physicists to obtain any evidence whatever of the existence 
0/ the n-rays, and the continued publication of papers 
announcing new and still more remarkable properties of the 
rnys, prompted me to pay a visit to one of the laboratories 
in which the apparently peculiar conditions necessary for 
the tnanifestatfon of this most elusive form of radiation 
appear to exist 1 went, 1 must confess, in a doubting 
frame of mind, but with the hope that I might be convinced 
of the reality of the phenomena, the accounts of which 
have been read <With so much scepticism 

After spending three hours or more in witnessing various 
experiments, I am not only unable to report a single observ- 
ation which appeared to indicate the existence of the rays, 
but left with a very firm conviction that the few experi- 
menters who have obtained positive results have been in 
M)nie way deluded 

A somewhat detailed report of the experiments which 
were shown to me, together with my own observations, may 
be of interest to the many physicists who have spent days 
and weeks in fruitless efforts to repeat the remarkable ex- 
periments which have been described In the scientific journals 
of the past year 

The first experiment which it was my privilege to witness 
was the supposed brightening of a small electric spark when 
the n-rays were concentrated on it by means of an aluminium 
lens The spark was placed behind a small screen of 
ground glass to diffuse the light, the luminosity of which 
was supposed to change when the hand was interposed 
between the spark and the source of the n-rays. 

It was claimed that this was most distinctly noticeable, 
yet 1 was unable to detect the sll^test change ThiS was 
explained as due to a lack of sensitiveness of my eyes, gnd 
to test the matter 1 suggested that the attempt be mdde to 
announce the exact moments at whtch I introduced my 'hand 
into the path of the rays, by observing the screen. *1n lib 
case was a correct answer given, the screen being Rnnounded 
as bright and dark in alternation when my hand was held 
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motionless In the path of the rays, while the fluctuqdpne 
observed when J moved my hand bore no relation whatevey 
to Us inovementBp 

1 was shown a number of photographs which showed 
brightening of the image, and a plate was exposed m my 
presence, but they were made, U seems to me, under .con- 
ditions which admit of many sources of error In the Aral 
plate, the brilliancy of the sparft fluctuates oil the time by 
an amount which 1 estimated at ig per rent , which alond 
would make accurate work impossible 

Secondly, the two images (with n-rays and without) are 
built of "instalment exposures 1'/ of five seconds each, the 
plate holder being shifted back and forth by hand every 
five seconds It appears to me that It is quite possible that 
the difference in the bnlluncy of the images is due to a 
cumulative favouring of the exposure of one of the images, 
which may be quite unconscious, but may be governea by 
the previous knowledge of the disposition of the apparatus 
The claim is made that all accidents of this nature are made 
impossible by changing the conditions, i e, bv shifting thb 
positions of the screens , but it must be remembered that 
the experimenter is aware of thd change, and mav be un- 
consciously influenced to hold the plate holder a fraction of 
a second longer on one side than on the other I feel very 
sure that if a senes of experiments were made jointly in 
this laboratory by the originator of the photographic ex- 
periments and Profs Rubens and Lummer, whose failure 
to repeat them is well known, the source of the error would 
be found 

1 was next shown the experiment of the deviation of the 
rays by an aluminium prism The aluminium lens was re- 
moved, and a screen of wet cardboard furnished with a 
vertical slit about 3 mm wide put In its place In front of 
the slit stood the prism, which was supposed not only to 
bend the sheet of rays, but to spread it out into a spectrui!, 
Ihe positions of the deviated rays were located by a narrow 
vertical line of phosphorescent paint, perhaps o 5 mm wide, 
on a piece of dry cardboard, which was moved along by 
means of a small dividing engine It was claimed that a 
movement of the screw corresponding to a motion of [ess 
than o 1 of a millimetre was sufficient to cause the 
phosphorescent line to change in lupiinosity when it was 
moved across the n-ray spectrum, and this with a slit a or 
3 inm wide 1 expressed surprise that a rav bundle 3 mm 
in width could be split up into a spectrum with maxima and 
minima less than o 1 of a millimetre apart, and was told 
that this UBS one of the inexplicable and astounding proper- 
ties of the rays 1 was unable to see an\ change whatever 
in the brilliancy of the phosphorescent line as I moved it 
along, and I subsequently found that the removal at the 
prism (we were in a dark room) did not seem to interfere 
in any way with the location of the maxima and minima in 
the deviated ( I) ray bundle 

1 then suggested that an attempt be made to determine 
by means of the phosphorescent screen whether I had placOd 
the prism with its refracting edge to the right or the left, 
but neither the experimenter nor his assistant determined 
the position correctly m a single case (three trials were 
made) This failure was attributed to fatigue 

1 was next shown an experiment of a different nature 
A small screen on .which a number of circles had been painted 
with luminous paint was placed on the table In the dark 
room The approach of a large steel file was supposed to 
alter the appearance of the spots, causing them to appear 
mdre distinct and less nebulous 1 could see no change 
myself, though the phenomenon was described as open to no 
question, the change being very marked Holding the file 
behind my back, 1 mov^ my arm slightly towards and 
away from the screen The same changes were described 
by my colleague, A clock face In a dimly lighted room 
was believed to become much more distinct and brighter 
when the file was held before the eyes, owing to some 
peculiar effect which the rays emitted by the file exerted 
on the retina I was unable to see the slightest change, 
though my colleague said that he could see the hands dis- 
tinctly when he held the file near his eyes, while they vvere 
quite invisible when the file wae removed. The room viras 
4lnily lighted by a gas jet turned down low, which oiode 
blank experiments impossible My colleague could see the 
change just as well when I heM^ the file before ble face, «nd 
the substitution of a piece of wood of the same size «nd 
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shajie as the file In no way fiiterfered with the experiment 
TmWhstltution was of course unknown to the observer 
f nm obliged to confess that 1 left the laboratory with a 
distinct feeling of depression, not only having failed to see 
a slng'le eiperlmcnt of a convincing nature, but with the 
almost certain conviction that all the changes in the 
luminosity or distlncCnessf of sparks end phosphorescent 
screens (which furnish tK^ only evidence of n-rays) are 
purely imaginary It seems strange that after a yearns work 
on the subject not a single experiment has been devised 
which can in any way convince a critical observer that the 
rays exist at all To be sure the photographs are offered 
as an objective proof of (fee effect of the rays upon the 
luminosity of the spark Tm spark, however, vanes greatly 
In Intensity from moment to moment, and the manner in 
which the exposures are made appears to me to be especially 
favourable to the introduction of errors in the total time of 
exposure which each image receives 1 am unwilling also 
Co believe that a change of intensity which the average eye 
cannot detect when the n-rays are Hashed “ on ” and “ off " 
will be brought out as distinctly in photographs as Is the 
case on the plates exhibited 

Experiments could be easily devised which would settle 
the matter beyond all doubt ; for example, the following — 
Let two screens be prepared, one composed of two sheets 
of thin aluininium with a few sherts of wet paper between, 
the whole hemietirally sealed with wax along the edges 
"I he other screen to be exactly similar, containing, however, 
drv paper 

Let a dozen 01 more photographs be taken with the two 
screens, the person exposing the plates being ignorant of 
which screen was used m each case One of the screens 
being opaque to the n-rays, the other transparent, the re- 
sultli^ photographs would tell the story Two observers 
would he required, one to change the screens and keep a 
record of the one used in each case, the other to expose the 
plates 

The same screen should be used for two or three successive 
exposures, in one or more cases, and it should be made 
impossible for the person exposing the plates to know in 
any way whether a change had been made or not 

I feel Very sure that a day spent on some such experiment 
as this would show that the variations in the density on the 
photographic plate had no connection with the screen used 
Why cannot the experimenters who obtain results with 
n-rays and those who do not try a series of experiments 
together, as was done only last year by Cremieu and Pender, 
wh^en doubt had been expressed about the reality of the 
Rowland effect? R W Wood 

Brussels Septembei’ a a 

Porpita In the Indian Seee. 

During five voyages to and from the East, 1 have been 
interested In watching for fend not always seeing) a species 
of Porpita common in the Red Sea, on the coasts of India, 
Ceylon, and the Malay Peninsula From the deck of a 
steamer the colony, only Che flat disc of which is visible, 
appears like a floating counter of bone or ivory When 
examined at close quarters it has a greyish metallic lustre, 
and Is seen to be surrounded with an aureole of azure 
tentacles, the tips of v^hich are green So long ago as 
1^79 ' Thomas Stevens appears to have remarked upon this 
animal (though he did not recognise its animal nature) as 
being one of the signs by which the vicinity of land might 
be known on the Indian coasts During the monsoon, even 
in comparatively fine weather, this Porpita, so far as my 
observations go, completely disappears from tbe surface. 
It would seem to follow that the colony is an annual growth, 
as it has no power of sinking, and very feeble, If any, means 
Of independent progression This Is borne out by an observ- 
ation 1 was able to make on the shore at Colombo on 
July 15 last. On that date, when the monsoon bad already 
been in progress for some weeks, the beach along the Galle 
face, which is open to the foil force of the monsoon, was 
covered with biscuit-like discs, which 1 had no dif^cul^ ^ 
recognising, from the sculpturing on their surface and the 
charKterlHlc appearance In cross-sectloni as those of 
Pdrpita, Ttisy had quite lost their allvery appearance, aifd 

1 goa Beesk^* ■' Yoysga end Tke?«li," p. 13B. 
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Were very brittle, no trace of the living tissues of the 
animal remained There were, however, large numbers of 
other Siphonophora, too decomposed for even partial 
identification (but obviously belonging to a different section 
of the group), mingled with the discs My friend Dr. J H 
Ashworth tells me that he has observed much the same 
thing in the Mediterranean with regard to Velella, and it 
appears that Agassiz records having seen a broa 4 ,Jdue band 
of Velella along the shores of Florida, but 1 have not the 
reference at hand Nelson Annanpalb 

Indian Museum, Calcutta, August 32 


On van ’1 HofT'a Law of Osmotic Presaura. 

Van 't Hoff imagines that a substance dissolved In a 
fluid medium behaves as if it were in a vacuum, and so 
exerts on Che walls of the containing vessel a pressure which 
IS precisely that which it would exert were the solvent 
imagined removed and the dissolved substance Imagined 
present in a gaseous form 

The pressure thus exerted on the walls of the vessel Is 
called the " osmotic pressure " Many authors of great 
mathematical repute have seriously questioned the correct- 
ness of van 't Hoff's views, and they find it exceedingly 
difficult to see how a dissolved substance can be present in 
the solvent in a state similar to the gaseous state 

For example, Prof O E Meyer (" Kinetic Theory of 
Ga^es,” p 367, Eng trans , ifiQfi) remarks — *' . osmotic 

pressure is not one of the phenomena which the kinetic 
theorv of gases has to explain 1 Will also not conceal that 
I do not think van 't Hoff's views of the kinetic nature of 
osmotic pressure to be rorrect For osmose does not arise 
from the kinetic pressure of the dissolved substance, but 
from quite different forces which cannot be neglected ” 

I think, however, these authors have neglected an 
important factor whlih would tend to make the dissolved 
molecules behave as if in a vacuum, and so would tend to 
give physical reality to van 't Hoff’s views 

The factor 1 allude to is the fait that different kinds of 
molecules attract each other with enormously different 
forces For example, the molecules of carbon exert on each 
other an enormous attractive force, as is shown by the 
remarkable hardness and involatility of certain forms of 
carbon Oxygen, hydrogen, helium, and other molecules 
have in comparison but a feeble molecular attraction 

Consider a molecule A in the midst of a swarm of other 
molecules , for example, a molecule in the interior of a 
homogeneous liquid Then if the molecule A be of the 
same nature as the other molecules, each will exert the 
same intensity of attractive forte on the other, and so the 
molecules will all be on an average symmetrically arranged 
about Ai The liquid will, In fact, have at every point a 
symmetrical structure If, however, the molecule A be 
different in nature from the neighbouring molecules (as 
occurs In the case of solution), two cases in general occur — 

(1) The molecules of the liquid attract each other more 
strongly than they attract the molecule A 

(2) The molecules of the liquid attract each other less 
strongly than they attract the molecule A 

(1) In this rase it is easy to see that under the Influence 
of the molecular forces the molecules of the liquid would 
be drawn away from the molecule A (In precisely Che lame 
way, and for a similar reason, that the molecules of quick- 
silver are drawn away from glass), ami so form about A 
a sort of vacuum bubble , ana as A muves forward in Che 
liquid the molecules surrounding it would be drawn away, 
and leave a free passage for A, which would thus behave 
very much as If it were actually in a vacuum Here, Chen, 
van 't Hoff's conception becomes readily mteUigible 

(2) In this case molecules of the liquid would combine 
with the molecule A to form an unstable compound, traces 
of which are so often met with In solution , and the com- 
bination would proceed until the compound thus formed 
exerted an attractive force on the neighbouring molecules 
equal to or Isis than the force whirii the neighbouring 
molecules exert on each other 

Whan this occurs the cbm would resolve itself Into case 
(1) prewlouily considered, the unit, however, beings now not 
the qidleeule A, but the moleculer compound of which It 
forma a part. 
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In this connection it bhould be observed that it is a g’eneral 
rule that when a molecule adds on atoms to Itself, the 
resultant ag-gregate of atoms usually exerts an inUnstiy of 
molecular attraction less than that of the orlg'inal molecule 
For example, high-g-rade types of combination are nearly 
always more volatile than lower types of combination of 
the same molecutar weight Saturate compounds are more 
volatile than unsaturaM compounds of the same molecular 
weight Chemically unstable compounds are invariably 
more volatile than stable compounds of the same molecular 
weight, and the addition of atoms to a molecule decreases 
its stability 

The point is discussed fully in a paper which appeared 
in the Chemical News some time ago (vol. Ixxxix p 241) 
We should therefore expect to find that when a substance 
A in a liquid combines with molecules of the liquid, the 
lutensity of the molecular attraction which the new com- 
pound exerts would diminish as the number of molecules 
of the liquid added on to the molecule A Increases 

When thia js not the case, van ^t Hoff’s law cannot be 
obeyed at all closply by the dissolved substance 

Kiel, September 6 HEOFi-aFV Martin 


THE ROVAL PHOTOGRAPHIC SOCIETY'S 
ANNf^AL EXHIBITION 

exhibition will reniain open until October 
^ 29 Although the scientific and technical 

section IS disappointing, for, taken as n whole, it 
is below the standard of the last few years, there 
are several exhibits that arc well worth attention 
We are glad to notice an improvement in the 
irrangefnent^ each department being kept more 
distinct than heretofore 

Zoological Work is better represented than any 
other Captain F D Fayrer shows several 

photographs of the daboia (a venomous viper), 
in one of which venom can be distinctly seen 
hanging from the fangs As an example of 
photogritphic difficulties successfully overcome, the 
Flying Sea Gull ” of Mr B H Bentley 
should be notiied There are several sets 
of prints jflustratiiig progressive changes The 
pne that will probably be considered the most 
notable Is A comparison of a jump of one foot in 
height as executed by a dog and a cat respectively 
There are sixteen photographs of each animal show- 
ing as many sta^s of the jump, and they demon- 
strate that both animals judge with remarkable 
nicety the rise necessary to clear the obstacle, and 
that the movement of the legs is the same m both 
cases “The^ Embryology of a Chicken,*' by Mr 
W. M Martin, is a series of seventy photographs, 
one by Rontgen rays, some by transmitted light, 
and some by a combination of transmitted and 
reflected light It Is clever and useful work which 
must have needed considerable patience for its exe- 
cution The Zoological Photographic Club has con- 
tributed a number of very interesting and mentonous 
photographs, including One by Mr Dougfas English 
oS Orkney vole, the last discovered Bntssh 

mnmmal « 

Mr. R H Baskett shows how, by means of a 
simple original such as a piece of lace or a sprig r 
of torget-mc-not or bramble, many designs may be 
obtains by the use of miiTors os in a kaleidoscope, 
if the multiplied image U Ha says 

that millions of designs may be obtained for the cost 
ofShc plates. A truly amateur *s view of the matter 
in negjsoting the cost of the i^paiatus and the time 
of the worker 1 , I 

ColoOr photography is but poorly nepresented- > 
A basket bf'' fruit by Mr 3 .'R, Brewerton, done‘ 1 ^ 
the SangeriShepherd ‘fimbililrion priMStess, U a nbtabfe i 
example, but such fine wprk has been done bf ihts I 
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method that we cannot pass over the backgrakW* 
which if not unfortunate in its tint has not lieen 
reproduced with the perfection that we expect 
the specimens of commercial colour work^ theiia 1 b 
little to be said. Whnt Is wanted for exhibitkMt is 
the original with its reproduction, produced ' with- 
out any flne etching or other hand work; then 
we shall be able to see what colour photo- 
graphy pure and simple is capable Of, ^ and to 
judge of its progress If the trichromatic pTiOts 
produced by Dr Juuieaux’a process fairly show 
the capabilities of that process, we can only sav thAt 
it IS a long way beliiiid other processes. Photo- 
graphers should notice the “ three-colour carbon 
print ’* by Mr J Gilbert Jackson, as for obvious 
reasons they are not likely often to have the oppor- 
tunity of seeing prints produced in this way The 
carbon tissue is triply coated, so that the Wgfh Tights 
show blue, the halt tones, ochre, and the low mnes, 
green Of course, ihe colour in the print is in no 
wav dependent on the colour of the object The 
interest of the exhibit lies only in the fact that the 
method has been seriously proposed for practical 
work 

A telephotograph of St PauPs showing a direct 
magni flea lion of twenty-four diameters demonstrate*! 
excellently the uscfulnes'? of this kind of work A 
number of photomicrographs, some Playertype en- 
largements, some star maps, and a few other items 
arc all worth examination, but the most notable of 
the remaining exhibits is a series of radiographs 
showing bone diseases by Mr. C Thurstan Holland 
The amount of detail obtained in diflicult Cir- 
cumstances 15 remarkable, and the exhibit is further 
praiseworthy as forming a connected whole instead 
of, as we often see, n heterogeneous collection of 
examples that have happened to turn out well We 
regret to notice that there is no apparatus whatever 
in this section of the exhibition Probably th“ 
presence of the trade exhibits in the central court 
IS the reason for the disappearance of what used to 
be one of the main sections, but general exhibits by 
the trade do not take the place of a classified selec- 
tion of new apparatus In the central court will be 
found new cameras, or modifications of old ones, by 
several makers, and some new sensitometrlc apparatut* 
and a recording chronograph by Messrs Sanger- 
Shepherd and Co., besides, of course, a large selec- 
tion of the various specialities of the exhibitors 

Of lantern slides there is a fair number, and they 
appear to be of more than usual interest A series by 
Dr G H Rodman showing how by the use of 
Rontgen rays the structure of molluscan shells can 
be Rhown, and a senes of studies in the biology^ of 
flowers by Mr. D. H. Bentley* are the most con- 
spicuous But we cannot discover when these can 
be seen properly displayed, for a slide is not imde 
to be tooieed at, but to furmsh an enlarged image -on 
a sheet. It appears that at the lantern lectures, which 
are given at Intervals, other slides are shown ' 


PROF N R. FINSEN 

T here are' many records of patient heroism in 
the history of scientific investigation, but there 
are few careers in which strenuous work for the 
alleviarton of htimeA suffering has been ^ carried at 
^eater dlaadvantdge than that of the later 1 Prof 
rmsen, of Copei>hagefi. ^ 

Twenty years agO, he was the ylctinj Of p'leverc 
attack. or rhtumansm, which left the heaif emp^ly 
bt)4 Jolloyred 1 ^ 

Ihrer ai(d dropiy.' By tiid E^eatMt 

the most careful regulation of bJs didtary^ Plnscn 
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Ufed on, in spite of his terrible affliction, devoted to ' 
M4 work, developing his theories, and putting: them 
to practical use in the treatment of disease. For some 
tune past he had been confined tp his house, and 
could only direct the labours of others in the great 
Light Institute at Copenhagen His death occurred 
on Saturday, September 24, at the early age of forty- 
CbPCae* 

lf)Lels R. Finsen was born m the Fsroe Isles, and 
Spent some of his earlier years in Iceland. After 
eight years’ study at the University of Copenhagen, 
he was appointed lecturer on anatomy But his 
at^ntion was soon directed to the investigation of the 
influence of light on living organisms 

Starting from Widnlark’s observations on the 
inAaitiitiatiOn of the skin caused by the ultra-violet 
fays of light, he developed in 1893 red-light 

treatment of small-pox The exclusion of the chemical 
rays by red curtains modifies the course of this 
disease, and diminishes scarring A prolonged 
senes of observations was then made on the influ- 
ence of light upon various animals, proving that the 
chemical rays produce irritative and deleterious 
efiTects. 

Later, Flnscn investigated in a masterly manner 
ihe bactericidal power of the ultra-violet rays, a 
development of the work of Downes and Blunt The 
practical application of these experimental researches 
was the treatment of lupus by light, an advance in 
therapeutics which has placed in the hands of the 
medical profession a means of combating this 
intractable and most disfiguring disease 

Fortunately, Finscn's w’ork was not allowed to 
languish for want of financial support His friends 
helped him, and then the State aided hitn with a 
loan, free of interest, and the Light Institute was 
built. Since it was opened, 2000 patients have been 
treated^ 

The interest taken by Queen Alexandra in the work 
of her countryman led to the introduction of the light 
treatment into this^ country, and her gift of the 
apparatus to the London Hospital was followed by 
generous assistance from private donors enabling that 
institution to carry out the Finsen treatment with 
r^nUtPkable success 

Finsen was a man of noble qualities, of high 
scientific attainments, and of a remarkably inventive 
mind The construction of his apparatus is- sufflaent 
to indicate this It was no chance discovery, but was 
laboriously built up by the adaptation of scientific 
principles His modesty, quiet humour, and total 
abs^hce of self-seeking brought him the esteem and 
afleMton of all Who knew him. 

Always a poor ihan, Finsen could with difliculty 
be persuaded to retain fbr the use of hta family any 
part of the Nobel prize of ^loo^ooo crowns which was 
awafded hum He ' wanitcd to give alt to hia 
Inetilufcei hut eventually agreed that half should be 
placed at interest for his family, to revert subse- 
quently • to his great work This institute and its 
bendAclal cures are a fitting memorial of a splendid 
life bf quiet heroism in Che c^uso of science^ 

mTES. 

A CARBBR of high promise was cut short by a lament- 
ablo aocMcnt efr'-tho. OavH 'a • Kitchen,” near Betheada, 
NerCh-Whlea^'iMi SepiMbar so. Mr Ronald William Htory 
TurMVbll MuMn^ lectoter In mathematics at the University 
of Llv^r|io6l, Who, brlth Kin J. Cameron, fecturer of 
Califs Colt^a, Ckndbridge, was cliinblng a dUkiiJt wuloir, 
#sMg8d?A>fliaM'ef nck« aodtifallkig with It, was instaatly 
hilManillro Wirisihi, wHa wae Jdat twentyal4bl y^eri of 
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age, Wff Che son of Prof W.. H H Hudson, of Ring’a 
College^ London, and the brother of two sisters who recently 
distlnguisbed themselves In mathematics at Newnham 
College He was educated at St Paul’s School and St^ 
John’s College, Cambridge. He gained every-tollege award 
that was open to him, and graduated as senior wrangler 
in 1898, his friend Mr Cameron being second wrangler. 
The two comrades were alone In the first division of che 
first class in part il of the tripos in 1899, and in the follow- 
ing year each was a Smith's prizeman In 1900 Mr Hudson 
was elected a fellow of his college, and engaged with succesa 
in teaching ahd research He graduated M A in 190a, and 
was appointed lectuter at Liverpool, where his powers 
rapidly matured He publi>.hed a number of papers, chiefly 
on analytical and geometrical subjects, which manifeAted 
much freshness and skill, as well as width of Interest and 
of knowledge He was unusually well read In classical anif 
modern literature, and in experimental science In athletic 
pursuits he was also keenly interested, and more than, once 
steered his college boat to victory It was confidently ex- 
pected that ere long he would be promoted to a proFessonar 
chair, for which his gifts and acquirements specially fitted 
him The news of his untimely death was received in 
Cambridge with the deepest regret, and with sincere 
sympathy for his family and college 

The fifth annual Huxley memorial lecture of the Anthro- 
pological Institute will be delivered on Friday, October 7, 
m the theatre of the Civil Service Commission, Burlington 
Gardens, when Dr J Deniker, of Pans, will lecture on 
the different racial elements in the present population of 
Europe 

The King has conferred the title “ Royal ” upon the Edin- 
burgh Museum of Sciencd and Art, and approved its 
designation being altered to ” The Royal Scottish Museum 

Extensions made to Millport Marine Biological Station, 
including new laboratory, research rooms, tank-room, ana 
library, all the gift of Mr James Coats, jun , of PoIsley„‘ 
were opened on Tuesday by Sir John Primrose, Lord ProvOst 
of Glasgow 

The Liverpool .School of Tropical Medicine proposes to 
dispatch a second expedition to the Amazon in view of the 
necessity of further investigation of yellow fever# The 
expedition will probably start at the end of this year. 

The National Association for the Feeble-minded and the 
National Union of Special School Teachers have arranged 
a conference to be held at the Guildhall on October 13 
and 14 to discuss various aspects of physlcaMy, mentally, 
and morally defective children ^ 

Rbotu’e correspondent at Nipples states that the Veauviua 
Observatory has Issued the following notice The 
activity of Vesuvius is Very greeti The walls of the crater, 
which have oollapaed, tend to obssruci the bottom of the 
crater, whence proceed iimneBtad exploaioDfi and volcaiilc 
dust. The torrent of lave in Iha vSallcy of Atrio del Cav^loi 
Is forming small volcanoes, tha explbsloiis front which 
attain a height of 150 metres Large fissures have occufred 
In the great cone, the rupture of which la considered 
possible ” The eruption of Mount Vesuvius on Sep- 
tember 23 IS said to have beed the geehteft wlthlh the lAit 
ten years. Qji September as dxploalops Were ffe^ueot, ' land 
masses of igneous matter were hurled to greaf heights' 
Parts of the neighbouring woods have been htiriipd, Ihe 
hinlGplar railway haa bead damawed. add |h» ffwtdes’ 
quartern have been desmyed* 
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The foUowln^ papers trill, th^ autumn meeting 
of the Iron and Steel Institute^ J)e MdTn Mpw Yo/la^on' 
October 24 and 26: — Iron anj^^ateeil aa ilie'St l^U Ex- 
position Prof H Bauerman / a West^^^ricu smeJtlng- 
house . C V Bellamy and F, 'W Har^ord^ the infludo^e of 
carbon and fiboaphonu upof^tlM Qf,lN|h and ateel . 

M. H, Campbell; the Rateau JovKr^iiad|ure"turmile at steel- 
works and collleiiei E. Demerge ; ' a blast 

apparatus J Gay ley , high-speed tOol-stdielB / J. M Gled- 
hill , the determiriation of carbon 'and phosphorus in sted^ f 
Baron H jUptner von Jonstorff, A. A Blair, G Dillner/ 
and J E Stead, F R S , add open hearth manipulation 
Andrew McWilliam and W H. Hatfield^ a power gas plant 
for Johannesburg P. J. Mallmann * > 

The fourth general meeting of kh^ Jntari^tional Fire 
Service Council was recently held at Budapest On the occasion 
of the International Fire Congress, whfqh was organised 
under Its auspices. The meeting was presided over by M. 
G de Marie, of Luxemburg. All the European countries 
were represented, with the exception of Portugal, Turkey, 
and the Balkan States It was decided that the seat of the 
council remain at Luxemburg for the next four years Mr 
Edwin O Sachs, chairman of the British Fire Prevention 
Committee, was re-elected vice-president for the impending 
four years The work of the council for this period will 
deal to a considerable extent with technical questions, wub 
Btatistical questions in respect to fire losses, and with the 
preparation of a fire technical dictionary in the German, 
French, and English languages The next general meeting 
of the council will be held at Milan in 1906 Among the 
resolutions adopted by the recent conference at Budapest 
were the following ^1) That it Is absolutely essential that 
all stage scenery and properties be rendered non-inflammable 
in a trustworthy and permanent manner, and that all the 
constructional parts of a stage be of a fire-resisting character. 
(2) That the greatest attention should be accorded to the 
chemistry of fire protection in the interests of fire prevention 

The twelfth annual report of the SonnbJIck Society for 
the year 1903 contains a very interesting deKrlption by 
Dr O Szlavik, an assistant at the Vienna Meteorological 
Office, of a winter passed by two observers and himself on 
the summit of that mountain, at an altitude of 10,190 feet 
above the sea For various reasons, including the want of 
.educated companions and the difficulties of locomotion, Dr 
Szlavik considers that a winter passed at such a station 
compares unfavourably with the privations endured at a 
Polar station The meteorological summary for 1903 shows 
that the mean monthly temperature only rose above the 
freezing point In the month of August The maximum 
(46^8) occurred m September, and the minimum (~i4"4) 
iti February, Snow or ram fell on 205 days The pamphlet 
also rontains an Illustrated article on optical phenomena 
observed at the station, the results of observations at several 
high-level stations In the neighbourhood of the Sonnblick, 
and other useful information relating to mountain meteoi^ 
ology We are glad to lOam that the society has decided 
to combine the results of the last twelve years in one handy 
volume. 
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The journal of the Sanitary Institute for August (xxv., 
part^ il ) contains tha addresses delivered to the congree^ 
of the Sanitary Institute at Glasgow, and Sir Douglas 
Powell's lecture to the congress on " The Prevention of 
Consumption. ** 

We have receldtodtChe Sep t ember number of- Our 
and Char*^i€$M ^'Hlustratid monthly Joumdl which fhfcf 
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interesting particulars of the various London and provincial 
hospitals, convalescent homes, and other charitable insd- 
tutioifs. 

Several papers have recently been published on the 
morphology and occurrence of the Leishman-Donovan body 
or parasite (see Nature, Ixix* and 495, and Ix^ 

p. 85) This parasite occurs in cttisin cases of irraguUf 
^ropical fever of long duration, associated with enlarged 
spleen and marked tULhexia Major Donovan, in 

the Lancsf (September 10, p. 744) deecribea fully the cases 
in which he has detected the parasite, and gives a number 
of coloured drawings of the latter In the Brituh Medical 
Journal (September 17, p, 642} the dlacusaion on this paraafte 
at the meeting of the British Medical Association is re- 
ported Major Leiahman, R A.M^r in opening it, stated 
that he had expressed the opinion that this parasite was a 
stage in the life-cycle of a flagellate protozoon, probably 
a trypanosome Prof Leonard Rogers described experi- 
ments he had performed on the cultivation of the organism, 
and stated that undoubted trypanosomes had appeared In two 
of his cultures. 

The report of the departmental committee appointed to 
investigate experimentally and to report upon certain 
questions connected with the dipping and treatment of 
sheep has recently been issued. The composition of 
efficient dips, their method of use. and their effects upon^^ 
the animals, Che wool, and* the pacssites for which they are 
employed, and the life-history of the sheep-ecab scat us and 
other parasites, are some pf tfiC Subjects dealt with, and 
a series of recommendatwai 41 for the periodical 

dipping of sheep All the dips .tectcd proved efficient , they 
consisted of arsenic and!* Slkall, ^arsenic and sulphur, pre- 
parations of tar, tobacco and sulphur, and carbolic acid 
The tobacco and sulphur preparations seemed to be the 
most active, rapidly killing the parasites, and having no 
injurious action on the wool ; they are, however, somewhat 
costly. The arsenical preparations have to be used with 
care, or the animals may suffer Some of^e tar pre- 
parations had a deleterious action on the wool. 

In the Bulletin of the Johns Hopkins Hospital for July 
(xv , Nos 160-161), Dr Harvey Cushing surveys the sensory 
distribution of the fifth cranial nerve, Dr Percy Dawson 
continues his biography of the Rev Stephen Hales, and 
Dr Schmoll discusses the chemical origin of leucocytes In 
the last named the question » discussed whether the 
organism is able to synthesise the nuclein of Its tissue 
cells, or Is obliged to build them out of the cell material 
contained in its food From a study of coses of leuemmia, 
and the Influence on the leucocytes of ordinary mixed diet 
and of a purin-free diet, the conclusion is alrlved at that, 
while the organism prefers to draw upon preformed nuclein 
material, it is perfectly able to syndiesise this If needeeavy. 

Dragon-fly " nymphs " form the subject of a paper by 
Mr. J G. Needham published in the Proceedings of the U S. 
National Museum (No.* 1371). The examination of a large 
series of the immature stages of these insects has tended 
to throw light on the mutual relationships of the forms to 
which they severally belong 

Consider ABLE interest attaches to an article by Messrs. 
Castellsnl and Willey In the August issue of Spcha 
Zeylanica on the parasites found in the blood of vertebrates 
In* Ceylon The only brypaposonWi by. tbe dMthors 

^ " In the island Is Trypanosoma Isipuf; whkdi Mests least 

9$ per dent, of thh tats In mi}llooiC<*l>ut without sny 
apfMiliblB harm to its hpsta.^ . Although the ~ ^ 
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otMtlfl dlaeasti can be readily traiiimUted by Inoculation 
InbJ^l^ts, the rat-parasite will only develop In lie proper 
hoefe d^ome curious problems In development are pre- 
sertM by the life-history of a ffreganne found in the blood 
of a water-snake 

[N tbe September issue of the j 4 nierican Journal of Scmhcs 
Mr, E H, Sellards continuee his account of the Paizozoic 
cockroaches, with descriptions of several new Coal-measure 
types. Another article, by Mr, G R Wleland, Is devoted 
to the structure of the turtles of the genua Lytoloma, as 
exemplified by specimens from the Upper Cretaceous of New 
Jersey These turtles, it may be mentioned, are character- 
ised by the backward position of the inner nostrils and the 
great length of the mandibular symphysis The author 
considers that they were specialised for the purpose of feed- 
ing on shell-fish, and confirms Mr. Lydekker’s reference 
of the English Eocene Chdone plantmentum to the 
American genus 

Drb B L, Robinson and J M Greenman continue to 
publish the results of their examination of Mexican and I 
Central American plants in the first number of the current 
volume of the Pfocesdingj of the American Academy of 
Arts and Sciences Mr M L Fcrnald presents a synopsis 
of species of Alnus, and describes a number of new species 
from the same countries 

It Is tolerably well known that contact with certain plants, 
notably species of Rhus and Primula, often causes in- 
flammation This may be das(Ti||fted as a form of eczema, 
or in some cases would be '^rye^lly called dermatitis 
Mr. J. H. Malden has m‘a((a/t 4 aaa plants the subject of a 
short paper which he laid bafoye the 'f'herapeutical Society 
in March, 1903 

Since the first description with figures of Melocanna by 
Roxburgh In 1819, it was known that this genus of bamboos 
growing in eastern Bengal and Burmah was characterised 
by the production of a succulent fruit about the size of a 
pear, and containing one large oval seed , later It was 
observed that germination started before the fruit was shed 
Only recently has a complete description been forthcoming 
in the paper which Dr O Stapf communicated to the 
Linnean Society, and which is published In the Transactions 
(June) The^fruit of Melocanna differs from that of ordinary 
grasses in other respects, because the ripe seed contains 
no endosperm, the food being stored up in the pericarp, and 
the collapsed endosperm cells act as a diaphragm. One of 
the itttMt striking features of the plant is that it forms targe 
jungles or forests, in which after many years of vegetative 
growth all the plants produce their flowers and fruits 
flimultaneously. 

In view of the discussion of electrical units by the Inter- 
national Electrical Congresi at St Louis, the Physlkalisch- 
Technlsche Relchsanstalt publishes In port xxxi. of the 
EUktraUehnuche Zettschrift a protest against defining the 
unit of electromotive force by reference to a standard cell. 
It Is maintained that sufficiently large differences exist in 
the E M.F. ol any one type of cell with differences ui con- 
etrucrional detail to prevept the adoption of such a unit 
from giving lathfactioo. With our present knowledge of 
standard cellSr contend^ the unit of resistance should 
be the mercutj unit, and current should be defined by refer- 
ence to the ajiver voltametar) the unit of E M.F- Is then 
the derived uhit Obtained by aawmlng Ohm'e law. * 

Wh hdlM^Malvnd from the tarthar a reprint of a paper 
read hafdfe' did GdMait Phyalcal Sodety by Mr. L. Austin 
on die alteiraflon In ‘ l en gd e' ^Miog magnetisation of 
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alHinlniuni, and 

copper^ It contpias^ddltFflpHdn of a very simple apparatus 
for meaauepiij' in length. In which the 

magnifying principle^ ^d'pM^ reflection of a beam of 

light fronj a pfana ml/raV,,^ 'Resides showing that ths alloys 
increase/in length, juflng niagnetlsatlon proportlonaU]r to 
the ma^etic (pyce, Aeieribes a pecuHay contrac- 

tion which they SttbsegdeHtiyi undefgo when exposed to a 
Magnetlc'ffeld of con<tant etrength. The contraction seems 
to be Wghly propbnlonal Co the square hf the magnetic 
intensity. 

In No, 18 of the Fhysikalische Zsiischrift Prof. F 
Paschen publishes , hn experimental Investigation of the 
7 rays emitted by radium These extremely penetrating 
radiations havlf hitherto been regarded as most closely allied 
to the Rdntgdn reyr, but &s they carry with them a negative 
charge which they are capable of imparting to substances 
that they encounteri it appears more Justifiable to regard 
them as a species of kathode reys All attempts, however, 
to deflect the 7 radiations in the same way as the rays 
by means of an intense magnetic field were unsuccessful. 
Even m a field of 30,000 C G S units a perceptible deviation 
from a straight line path could not be detected By carefully 
measuring the thermal effect of the 7 radiations, the sur- 
prising result was obtained that the energy of a 7 electron 
must be at least 3200 times greater than that of a electron. 
That the 7 rays cannot be the Rdntgen effect of the $ or 
kathode rays of radium is shown by the fact that their 
total energy is to that of the rays in the ratio 74 * 

It Is concluded, indeed, that the 7 rays carry with them 
the greater proportion of the energy of radium. 

An improved means of observing the beautiful scintUla- 
tions exhibited by a sensitive screen under the action of 
Alpha rays has been devised by Mr F H. Glew, 156 
Ciapham Road, S.W The little instrument, which Is 
j called the “ Scinlilloscope.’* consists of a simple magnifier 
I of adjustable focus, as m the spinthariscope, but Instead of 
the screen and particle of radio-active substance a 

I small double plate of glass is used One of these piaees of 
glass IS coated with a radio-active salt, and the other is 
a radio-sensitive screen. Upon looking at a combination 
of this kind with the lens the sparkling appearance It very 
clearly seen The advantage of this method of observing 
the effect IB that different combinations of radio-active sub- 
stances and screens can be used For instance, a sensitive 
screen placed upon a piece of pitchblende ground flat end 
polished shows the scintillations very well Mr. Clew's 
device provides an effective way of exhibiting the brilliant 
display produced by radio-activity on sensitive acreena* 

In the Proceedings of the Americwi Philosophical Society 
(vol. xliii p 123) Messrs. Edgar F- Smith and F F Exner 
give an account of an elaborate investigation of the atomic 
weight of tungsten The authors, on the basis o£ a critical 
examination of previous determinations, consider it doubtful 
whether pure substancee have been employed. The' mean 
atomic weight calculated from concordant data obtained by 
converting the hexachloride into the oxide is 18404, and 
by oxidation of the metal 184 065 

Sons interesting results have been obtained by F. 
Garelll and F Gorni in a study of the Isomorphlam of 
organic suhatances by the cryoiooplc method. They are 
described in the August number of the Gaeutta, Sub- 
itancee may apparently differ very considerably In conatitu- 
clon, and yet crystalliae together so aa to form a solid 
BolutfpQ. Thus, for example^ phenyl bensoate, phenyl 
sdllcylntnr find eellcylhydroqataotie, which difiur ' ^ ih« 
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important hydroxyl jproupp r«adlly laran imvad rrvitals That 
a daJinite law doei not hold in such casea Is shown by the 
fact that phenol and hydroquinona, which bear the same 
relation to each other as phenyl aallc3rlat« and salicylhydro- 
quinone, oi% not perceptibly Isomorphom. The results are 
of importance ae Indlcactnff a llmitavion df the cryoscoplc 
method of determining' molecbrlar'Wdlghts, 

Some experiments which are of importance from the 
standpoint of the theory of dyeing are described in the 
Pfoccedinf!! of the Vienna Academy of ScIericeS (No* 15) 
by Prof W Smda On exposing several finely 
divided natural sillcatps to the Stctfon of coal-tar dyes, 
It 'was ^ou4Ml thar those silicates which were of an 
acid narure, rontalhing free hydroxyl gfroups, were per- 
manently d)^d by the baaic dyea ol this series, whilst acid 
dyes Were tvithbut action* ' Stmriarly, hydrated silicic acid 
readily absorbs the same colours, whilst eilijpUf anhydride has 
no affinity for them AVhen kaolin is used, the different 
colaur<pba<ieS combine wHh it in equivalent proportions, 
probably to form Colour^alts, the original and in the dye 
becoming attached to constituents of the day Similar 
results were obtained with potato-starch, and the general 
conclnsion is drawn that the process of dyeing with basic 
colbuirs U far more chemical than physical in Its nature. 


OUR ASTRONOMICAL COLUMN, 

A9TROlilOMrCAL OCCURRVNCBS IN OCTOBBE ^ 

Oct f yh Mcrcuiy at greatest elongation 1 17” SV W 
I 5-^ 7h, 4|iii to ph 7iDh Transit of JupHer'i Sat. III. 

7. lih Moon in conjunction wilh Mercury Mercury 
1- TN 

13^ iiih, oin« to I2h> 34in. Timnait of Jupiccr'i Sat. HI 
1 13. Venus* lllununated poiiJon of diicso S97, of 
, , , Mariwo'956 

. ifti xih om, Jupiter m oppoiifion to the Sun. 

' 19 I4h I3n to 15b, 43m Transit of Jupller^s Sat III 

' I9>3I. Epoch of October meteors (Radiant 93" -f- 15"). 

19. loh. 8m Minimam of Algol (0 Persei). 

j 33, 6b 57in. Mbtmuni of Algol <8 Peraeil* 

, ,33. loh^.oiq. Moon in conjunction with Jupiter. 

, Jupiter 1“ 34' N. 

2 $ ' 6h 37ni Jupiter's Sat* IV. in superior geocentric 
conjunciloD. 

^ *36. i6h 48m. to I7h. 35m Moon occults 7 Tauri (meg 
' 19). 

“ Explanation op thb Martian and Lunar Canals — Prof 
W, H Pickering, wnting to No 7, voL xii , of Popular 
Asfronarny, offers an explanation of the formation and 
vortation of the Martian canals which is based on their 
analogy to the similar features seen on the lunar surface. 
Whilst! accepting the vegetal origin so ably supported by 
Mr Lb well, Prof Pickering finds ihe theory of artificial 
pumping suggested by that observer difficult to realise. 

Instead of this, he supposes that the lunar canals, and 
hence, by analogy, those observed on Mars, are simply 
lines Of vblGanlc action on the surface where the crust la 
Weakened, and therefore ia easily cracked by Xhe internal 
ftressee put upon it by the action of the heated interior. 

This Ijheorv is supported by his observations that the 
confils, and also the lakn from which they appear to radiate, 

J ra dotted by anfall crater lets and are so symmetrically 
rkWnged about the craterlets as to suggest a causal relation 
between the two phenomena Analogous formations are 
common jn terrestrial volcanic districts , for example, in the 
3000 mile stretch of volcanoes which Occurs in the Andes^ 

‘ ‘This theory dpes^ not rsquire the transference of water 
■Dd carbon dmide akuig the canals, but aupposes that ihey 
Issue directly frQin interior along the w^o|e length of 
epeh fissure, and uv comupciion with sunlight promote ^e 
growth of vbgethtlon Owing to the rarl^ of the atmo- 
sphere; Prof. PIctteriHg suggeite that thO vhpours wdlild 
not ascend on thdir SemergenM, but would quietly' roH dsWn 
the slopea Of Uio'ctatrrlyta. or lake*/' and esmals, thecaby 
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sufllclMitly irrlgfating the Iminwbirte vicinity to pvodurt th* 
vegetation ^ ^ 

Further OasBRbATiONS or thk Ricbkt PBRSBte Snaqm, 
— Communications from American observers confirtn *the 
comparative richness of the recent display of PerseidSn 
At Wilmington (N C ) Mr E S Martin saw between 
25 and 30 Perseids per hour between 9 p m and IS p.m 
(local M T) on the nights of August 10 and li, although 
very few were seen on August 12 and 13.1 nnd tione on 
August 14 

At Barre (N Y ) Mr W Wetherbee saw 154 meteors, of 
which 116 were Pprseids, in less than three hours on the 
eve of August ir He remarked that many of the Perseids 
appeared in pairs the components of which travelled in 
parallel patha and had equal magnitudes According to 
thU observer, the radiant has moved westward, and appeared 
to be near to the star 1 Persei One extraordinarily bright 
Perseid appeariid in Aquila, and left a trail lo* long Which 
lasted for about four minutes (Popular dsfroKorny, No 7, 
vol xil ) 

PosmoM OF Saturn's Ninth Satellite — A telegfam 
from Prof E C Pickering, published it) No 3969 of the 
A^ironatntsche Nachnehien, announces that Prof Bernard 
observed Ph®be, Saturn's ninth satellite, on September 
12 6gi6 (GMT) The apparent position at that time was 
as follows — 

aK 3 ih lam aq SB , 8=s— 17“ * 5 ^ SS^* 


The motion of the satelUte was south-west, whilst the 
magnitude was 16 7 

Distribution of Nerul-* in Relation to tub Galaxy,— 
In No 1960 of the Aslronomtsehe Nachnekten Dr* C 
Easton discusses the distribution of the nebuliB in regard 
to the galactic system 

(j:bmniencing with the usually adapted statement that 
the nebulas not only occur some distance from the Milky 
Way but that they actually tend to congregate about the 
galactic poles, he confirrtis this, from observational data, 
for the northern hemisphere, but questions Its truth for Ihd 
southern hemisphere. He further states that the accepted 
notion that it is simply the lack of observations which 
accounts for the apparent scarcity of hebuls In the southm 
hemisphere is not founded on fact If it were true, then 
that part of the northern galactic xone which Ues south 
of the e«^uator should apparently contain fewer nebuln than 
that part which is above, because it has pot been so wll 
observed. The following figures show that although ihw 
IS true for the faint pebulze, which with the planrtary 
nebula are placed m thb category of green nebula, In 
the case of the bright (fa “ white ") nebula the inverse n 

^ - 

Norikern Galactic Zpne 

A ® 

S prihe equator N oT the equator 

Faint nebula 754 ' 

Bright nebula , . 152 * 7* 

This leads to tfie conduaion that the nebula Hi the 
southern hemisphere are not arranged in th© same manner 
as those in the northern j l ‘ « 

Several other interesting points are developed ny ur 
Easton in his paper, aqd are luplported by the taiHilgted 
observational results which he givab, Qiw imppriant 

conclusion at which he arrives is that the fainjt n^uJ^atp 
allied, ad regards their phase of development, to the stqnpr 
conglomerations of the galaxy and occur m ih^ samp 
regions, whilst the bright «.s. true ') jiebnlv 
similarly allied to the spafrsely djstributed noiwgaU^ aiors 

ASTRONOMY AND COSMICAV 'A7 

THE BRITISH ASSOGMTKtM 

CIKENC vltiBty vir«» MwWn In HiW wt* 

mornlnn anJ obb Bflnntaan t° 

Mt throu^ Hi.'-frthBf Ib*!* |i*iim.Bniw» iiiMmK' 

Itn well Bitomtad. ^ 

many distinguished loreigneri w*ra, preaetit, ° 

whom attended mt CaMbiMta »* mNie^iiWbie 
in« there oi tho taibedmmltted thft 

olpgicgl CqnMnittee edtick was appoU^ted «t; .Bouthpqs^ wi 
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yw to dlscuM the itieaiiB of advencinK our knowledge of 
IfW relation beCw^en solar and terrestrial changes 
' Sh* John Eliot's address has already appeared in these 
t^oTumns, so that attention here will be restricted to the 
buh^^uent proceedings of the subsection 

With Sir John Eliot in the chair, the first paper on Friday 
was by Father Cor tie, who suinaied up the results of all 
the observations of sun-spot spectra made at Stonyhurst 
during the period 1883-1901 One of the chief points of the 
paper was to show the great importance of the elements 
vanadium and titanium, the lines of these elements being 
more frequently widened than those of any other Refer- 
ence was also made to widened-line crossings and to oxygen 
in the spectra of sun-spots. 

$lr Norman Lockyer then followed with a short sdmmary 
of hi* work on the classification of stars according to their 
tenlperature since he gave the Rede lecture in ilyi The 
chief feature of the paper was to show that by paying special 
attention to the results obtained with a small camera having 
ralcit^ and quartz to replace the glass lens and prism used 
in his earlier work, he was enabled to bring a more efficient 
check on the classification from the point of view of the 
extension of the spectrum in the ulEra-violet than ho could 
Mth the glass optical parts The result of this inquiry 
confirmed the chemical classification in every respect 

The extension In the ultrn-vlolet part of the spectrum as 
a criterion of stellar temperatures was the subject of a paper 
by Mr H F Newall, who was inclined to question this 
nlterlon based upon the uUra-vmlet extension He referred 
to observational evidence, which displayed sometimes perplex- 
ing discrepancies between the relative intensities of the blue 
and the red ends of the spectrum m different stars The 
point raised was, how far was the present criterion of stellar 
temperature based upon the observed behaviour of gaseous 
radiation as opposed to the radiation of solid bodies? He 
said, in conclusion, that it was not Impossible that we should 
be forced to regard extension In the ultra-violet regionii as 
a sign of differences and not of high temperature 

The paper on the short-period barometric see-saw and its 
relation to rainfall, by the present writer, was an ex- 
tension of a paper which has previously been printed in this 
Journal (vol Ixx. p 177) The chief point was to show 
how very closely rainfall curves were associated with curves 
representing the Inverted barometric changes The regu- 
larity of the barometric seo-saw mentioned above suggested 
that there may possibly be found to exist a method here of 
forecasting wet and dry years over a large portion of the 
earth’s surface 

After a brief Interval for lunch, the meeting was con- 
tinued, Dr Shaw taking the chair In the absence of Sir 
John EHot 

Prof Birkeland (Christiania) spoke about the relationship 
betweepi sun-spots and aurorte The chief feature was to 
indicate that "stream lines ” from the sun could only reach 
rh^ eai’th's atmosphere' between very narrow limits, and 
these in high latitudes, and further that only spots on a 
rest^rldted portion Of the solar disc in relation to the position 
of the earth Would have any terrestrial effect In this way 
he suggested a means of explaining the narrow curtain-like 
fonh ' of the aurora and Its occurrence chiefly in high 
iBlifud^B 

A shOTt paper by M Angot (Paris) desenbed a result 
which he had •derilred from an examination of Wolf's aurr- 
spot nuftibers tfb found that, by taking the relative 
number at a suw-spot minimum and also about a aun-ipot 
maximdiii, sltaall relative numbers at a minimum are 
fOflowad by artiall numbers at a maximuin, and large numbers 
at'a, minimum* by large imnvben at a maxlnium As the 
laqt Minimum (1901 7) was imBlI, the next maximum, he 
suggMted, Will be dmall also As another investigation 
pOinla to the maximum being comparatively large, It 
will be lintebeftlrtg* to iee WMcfa occurs ' 

Tbd'V^fblCa of an lUveillgiatiQn of the upper air over the 
MWtemmeait^b^ mdane of flyfng bites from a itoafiier 
by M. Telmerefie de Bort Ho showed that 
afwouBA on /the avergge greamr elevation meant -greater 
Win4 were ^ehial^y straxa of large and 

imbU relodftfw. < Thil' tact oxpfalna why somailtnlea attempts 
at gatling (dtaa to fly above qertain elevatloni have failed. 
Bom aif 4 Dr $lpJw spoke on this latfresilng 

qW^Hoir.* '' ' j ' J. 
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Commander Hepworth described the relation between 
pressure, lemperature, and air circulation in the South 
Atlantic Ocean, the result of a large piece of reseaich work 
lit which 3300 ships' logs had been utilised. In the absence 
of Prof K. Angstrom, his two papers, on the ultra-violet 
absorption spectrum of ozone and the existence of that gas 
in the atmosphere, land an instrument for the measurement 
uf the radiation from the earth, were taken as read, and the 
meeting dosed for -the day 

On Monday, thb second day on which this subsection 
niet^ Sir J hliot being In the chair, the reports of the 
seismological and kites committees were briefly summarised 
by Dr Milne and Dr Shaw respectively 

Mr A L Rotch (USA) described the results of the 
experiments he has been making with kites at the Blue 
Hill Observatory in order to determine the temperature of 
the air in cyclones and anticyclones Sir David GiU spokp 
about an attempt he had made to state the problems in 
practical astronomy which press for solution Among these 
he mentioned the apparent discordance between the value of 
the constant 'o| aberration as derived from direct observation 
(20* 52) and tlikt obtained by coOibimng the measured value 
of the sun’s parallgK (B’’' 8n) with the known veloci^ of 
light, which gives a value of the aberration constant (so*’ 4H) 

1 he discussion in the paper confined itself to the means to 
be adopted for perfecting thei determination; of the solar 
parallax, the constant of aberration, and the mass of the 
moon Reference was also m'ade to the variation of lati- 
tude. to the LcEwy -Corns lock method for determining the 
aberration constant, to recent linprovempnts in methods of 
meridian observation, and to the value of old senes of 
observations 

Dr W. N Shaw opened the discussion on a meiqorandum 
adopted by the committee of the count il on the suggested 
uni/ormity of units for meteorological observations and 
measurements Several speakers gave their views on thr 
subject, but no definite conclusion was arrived at The 
general opinion seem; to be that either to alter or put 
additional Scales to thd barometers and thermometers would, 
from a practical point of view, be detrimental to the Observ- 
ations themselves It was suggested that such units might 
be adopted in the discussion of meteorological problems, the 
conversions to the new scales being made after the observ- 
ations had been collected at the central office From the 
physical standpoint the subject was not discussed 

In a paper on the masses of stars, Dr H N. Russell 
pointed out that the average mass of fifty-five binary stars 
IS about three times that of the sun. Groups of stars with 
very diflerenC spectra, magnitudes^ and proper motions have 
almost the same average mass Thus it was concluded that 
stars vary much less in mass than in other characteristics 

The third and last meeting of this subsection took place 
on Wednesday, Sir John Eliot being in the chair. The first 
two Items on the programme were the reports of committees 
on the Falmouth Observatory and on observations of Ben 
Nevis In the absence of Prof O Backlund (St Peters- 
burg), his paper on some results of researches on the comet 
F.ncKe was taken as read. 

Ihe writer described briefly the spectroheliaavaph 
recently erected at the Solar* Pkyeics Observatory, South 
Kensington This fnsrrumenl, which is now in fair adjustr 
ment, la used for photographing the sun In monochiroinatic 
light. The numerous ^oiograpba shown gave an idan of 
the efficiency of the instrument, and Lhey are nowi being 
daily secured^ weather permiUilig Composite pictures la 
'* K ” light were shown, the " Ismb " and " disc ’* df tSm 
sun being taken on one platei Hany of the photdgraphv 
showed rapid solar changes, one enormoua prOou nance 
19^,000 miles in length Increaalng to 3i€,ooo miles inj five 
hours, its height changing from 35,000 miles to 60,000 miles 
simultaneously 

In a paper on' the unsymtnetrfcdl dlstributloiv of Rainfall 
about the pdch Of ai barometric depression. Dr H R. MiU 
showed thdc, the Brlrlsh Islesv the area of heavy min^ 
fall, ip nine Ca^S oat of teoi lay on the left of the cyclone’s 
path, and in ad^arice of the cehtre. Thie rclatlonihip 
ehHgests thac & more doflnltd Mete for forecasting heavy 
raliiB Mfcomea' avallBMe If It* bo poealble to asoartgm 
prablpuiwr tb* Hte cyoMd'o centre. 

* Alisa 'Hardcaatte ’ reed Misd ^ ^ Cave’a papdr,^ which 

contained some- furaiSr reealte she' has obtained retetire to 
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Patagonian formations which, though inoompietely kno^n^ 
appear to be referable to the Condylarthm^tho parent 
of the northern ungulatea. Vfcry probably 
or late Mesowic migration carried the Condylarthra latp 


the application to meteorology of the theory of correlation 
The two stations taken were Wilmington (North Carolina) 
and Halifax (Nova Scoti^, distant froip one another about 
1000 miles Allowing different intervals between the corre- 
sponding barometric ob'*ervalionB, the magnitude of the 
correlation was found to vary with these Intervals, being 
greatest when Halifax Is taken one day later than Wilming- 
ton It was suneated that for select^ places further apart 
the discovery of correlations of sufficient magnitude might 
be of use in the practical work of prediction 

Major B Baden-Powell described briefly the development 
of the aeroplane, and gave an aicount of the experiments 
that he has been recently carrying on Chief among these 
were hia gliding experiments made at the Crystal PaUce, in 
which he is seeking to And out how u man-carrying machine 
behaves while travelling in the air 
After a paper by Prof D'Arcy W Thompson on Plato'«j 
theory of the planets, the business of the subsection came 
to a conclusion, the following papers being taken as read — 
Report of Committee on Underground Temperatures, Dr 
K Hirtei, Zur Flugfrage , Rev J M Bacon, upper air 
currents and their relation to the audibility of sound , Prof 
Lemstrom (Helsingfors), on the elTect of electric air- 
currents , J Hopklnson. the rainfall of the midland and 
eastern counties of England, and the rainfall of England, 
1861-1900. William J S I^ockvrr 


ZOOLOGY A7 T//£ BRITISH ASSOCMIION 

^HE meetings of Section D were held in the new Sedg- 
wick Museum of Ueologv On Thursday morning, 
August iS, Mr W Bateson, F R S , delivered to a Urge 
audience his presidential address (see Nature, August 35), 
the vote 0/ thanks for which was moved by Prof Puulton 
and seconded by Prof Max Weber In the afternoon Prof 
F Keeble gave an address, illustrated with diagrams 
and lantern slides, on the coloration of marine Crusiacea, 
embodying results of the researches carried on by Dr 
(lamble and himself durinif the last seven years He de- 
scribed the prawn-like Htppolyle vanans which lives among 
the seawecKla around our coasts, and matches their colour 
with marvellous precision Its colours range through green, 
mellow, and brown to red When given a choice between 
different coloured weeds, this animal invariably pickii out 
for Its abiding place that weed which is in harmony with 
Its own coloration, a faculty to be ascribed not to the 
possession of a colour sense by the animal, but rother to an 
extreme sensitiveness to light Only in one position, 
namely, on weed of its own colour, Is it in a position of 
light equilibrium, and then it rests The coloration of the 
animdl is produced by the manipulation of its three colour 
pigments, red, yellow, and blue The common shrimp and 
prawn were shown to possess the same mechanism, although 
they make litBe use of it Transparent young Hippolytes 
placed on weed of a certain colour develop the pigment 
necessary to approximate the animals to that colour in forty- 
eight hours or less , older animals take almost a week for the 
same process, and adults a fortnight, but even then the 
result is imperfect Though the adults have lost, to a large 
extent, this power of sympathetic colour change, the pij^- 
ments react rapidly to changes of light This reaction is 
most marked not when the intensity of light changes, but 
when the background on which the animal rests is changed 
from white to black, 1 e from one which scatters to one 
which absorbs light In the daytime the pigments are ex- 
panded, at night they are contracted, except the blue, so 
chat Che animal has then a transparent asure colour Thia 
18 a true periodic change ; it has become a habit, and 
endures for daya even though the animals be kept in dark- 
ness 

Prof W. B Scott, df Princeton, USA., then delivered 
an address (with lantern illustrations) on 4he Mioceno 
ungulates of Patagonia The animaJa described were 
collected by the Princeton Expedition from Che Santa Crux 
beds, the Miocene age of which seems to be now established. 
Prof Scott pointed out that while these South AmCncan 
ungulates are mngulariy different (eapeclally In the struc* 
ture of the periotic rmlon) from thoae of the northern hemi- 
sphere, It IS not unliK^ilT that they have a common origin, 
as Ameghino has described a number of genera from pre- 
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aoutn /tmerica, aiiu ■■■ . 

gradually gave rise to the various peculiar orders of CCw 
Noto-Un^uUla, Tha possibility of luch a mlmtioo M 
shown by the discovery of an armadillo in the Middle Eocene 

of North America » T^ a 

The section was occupied practically the whole of rrmay, 
August 10 with papers and discussions on heredity, Prof 
Hickson, F R S , in the chair 

The first paper was by Miss E R Saunders on herraity 
in stocks She said that since the re-discovery of Mendel 8 
work, experimental evidence of the purity of the germ MlU 
has been found in a rapidly increasing number of examplafl 
Much of this evidence has been derived from cases like those 
studied bv Mendel where the differentiating character! are 
related to each other as dominant and recessive. In wch 
cases the individuals of the (F,) first generation (DR) ihow 
the dominant character, and those of the second (F,) gMer- 
ation the two parental characters in the ratios i^D i R or 
iD I R, according as they result from DRmDR or 
DRxR ’ In other cases the results are complicated by 
reversion, gametic coupling of distinct characters, &c , and 
they require careful analysis, and several gjffftgaHong may 
be required to elucidate them As a character 

hoariness is dominant, glabrousness recess ivjKfl|£x pen ments 
in the form DRxDR or DRxR, where the white- 

flowered form of Maiihiola tncantP and R a glabrous ten- 
week strain, give normal Mendelian ratios in F, In oth^ 
cases the result, as regards hoanness and glabrousness, Is 
more complex, owing to the different behaviour of various 
glabrous strains, which, as far as can be seen, differ only 
in flower colour As to flower colour, various combinations 
of colours give reversionary purple in the first generation 
(F.) Purple F, may also be produced by two white parents 
if they belong to strains differentiated by the leaf surface 
Such purple cross-breeds may give a simple Mendelian result 
m Fj, or a variety of new colour forms may appear, this 
latter beinir commonly seen when cream is one of the 
parental colours For example, in a cross of a glabrous 
white with a glabrous cream, at least nine colour forms 
were produced in F, Whether the appearance of these new 
forms indicates disintegration or simply re-combination of 
preexisting characters is uncertain Creams breed pure at 
once. Some whites are pure, others are heterozygotca with 
cream The number of extracted recessive types resulting 
from a given union and their specific behaviours are not yet 
known 

Mr A D Darbishire gave some accqunt of his experi- 
ments on the breeding of mice The Japanese waitsing 
mice show the well known restless and spinning movements , 
they have a piebald yellow and white coat and pink eyes 
When an albino is crossed with a Japanese waltzing mouie 
the majority of the offspring arc on first inspection in- 
distinguishable from the common house fnouse, and they 
Invariably (in all the 300 cases bred) have black eyes 
Hybrids never exhibit waltzing movements, and they are 
never albinos When such hy&Ids are bred together they 
produce offspring which, considered from the paint of view 
of colour, fall into three categories —(1) those (half the 
number) with black eyes and coloured coat, and therefore 
resembling their parents , (a) those (one-fourth) with pink 
eyes and colour^ coat, therefore pnsentlng the same 
features of eye- and ooat-colour as Japanese waitxersr b) 
those (one-fourth) with pink eye and uncoloured coat» 
albinos About one-quarter of these hybrids waltz, but the 
rest are normal In their progression, and the waltzing habit 
may be associated with any of the thrN colour categories 
The albinos (group three) breed true, the pink-eyed mice 
with coloured coats breed nearly true, and the blad^eyMl 
mice with coloured coats produce, when paired together, 
albinos, pink-eyed mice with coloured coatz, and bloM-eyed 
mice with coloured coats (proportions of eadt not yet deter- 
mined) Some of the facts seem to confirm the Mendelian 
interprelatioQ, while others may be d escribed In tenna of 
either Galton's or Fearspn's formula of eneestral Inbent- 
ance. 

Mr. C. C Hurst desenhed some experknents pH hereditv 
in rabbits An Inbred pair of albino Angoras waa crossed 
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Mdf>rac«ny with an inbred pair of Belgian hares (F,), and 
the hybrid progeny were bred with one another for two 
generations (F, and F^) In the Angora coat waa always 
neCeesive to the normal coat, and the albino character re- 
Oeaslve to the normal character, while In h, and F^ both 
these featurei* followed the ordinary Mendel lan rules As 
to coat colour, in F, the first cross of brown and albino 
gave offspring all of which had wild grey coats In F, the 
hybrid greys bred together gave a ratio of 9 grey 3 black 
4 albino, which, when worked out in detail, is in accordance 
with the Mendelian expectation Expeninents on F^ proved 
that the black factor was not introduced by the original 
brown parent, but by the albino, which, though gametically 
pure as regards simple albinism, was at the same time 
carrying the distinct factor for black coat colour 

Prof Weldon, in opening the discussion, referred to one 
of Mendel's experiments HI which he took a pea of a race 
producing only seeds with green cotyledons and crossed it 
With one of another race producing only seeds with yellow 
cotyledons The resulting seeds produced plants a quarter 
of which bore green seeds only, a quarter yellow seedii only, 
and each of these sets was said to breed true Ihe remain- 
ing half produced seeds with the hybrid properties of their 
immediate crosb-bred parents Considering how reversion 
has been found by Mr Gallon in other cases, we might re- 
gard the hybrids which made up half the segregation gener- 
ation as reverting directly to their parents, and the remain- 
ing half as reverting to the various green-seeded or yellow- 
seeded ancestors in various proportions, so that every gener- 
ation of ancestry was represented to a greater or less extent, 
the nearer ancestors more frequently, the remoter more 
rarely^ In Mr Bateson’s translation Mendel says that the 
yellow-seeded individuals reproduce the character of the 
yellow-seeded " parent form,'' but we do not know whether 
Mendel meant the race- or one individual of the race Mr 
Bateson and others have adopted the view that, so far as 
colour IS concerned, the green-seeded and the apparently 
true-breeding yellow-seedea forms were not merely like, but 
identicol with the pure individuals of the green- or yellow- 
seeded races used in making the original cross The view 
attributed to Mendel paid attention to the last two only of 
the pure-bred ancestors, while that of Galton and others 
considered that all the ancestors contributed in various pro- 
portions to the characters of the subsequent generations 
The description of the seed colours is not accurate enough 
to enable one to decide between these two hypotheses 
Because each human being, his parents and grandparents, 
have seven cervical veriebr», we have no right to say that 
we are exactly like our fatheis, and that our grandfathers 
have no share in determining our characters Again, each 
of the apecjts included as Lyc/ims dioica has a hairy and 
glabrous form, the plants resulting from d cross of which 
are hairy, and the offspring of such hybrids are hairy or 
glabrous in Mendeliam. broportions But we are not Cold 
how hairy either plant is Prof Weldon (ounted the hairs 
on pure-bred hairy plants, and found them to vary from 
about a dozen to 1300 per sq cm of leaf surface Now if 
one with 1300 hairs per aq cm were crossed with a glabrous 
plant, and if the offspring had on an average 500 hairs per 
sq cm , were they " hairy " like their hairy parent or com- 
pletely Intermediate between the two parents? Questions 
df this kind required finer methods of observation and de- 
scription. Again, the frequent existence of reversions to 
the characters of fairly remote ancestors was inconsistent 
With the idea that the characters of hybrids might be re- 
garded as du» to the combination of " pure" determinants 
derived from their immediate parents U had l^en said 
that the numerical conclusions drawn from the Mendelian 
hypothesiB agreed so closely with the observed distribution 
of Ihe descendants of hybrid individuals that these alone 
jusnlied the conception of gametic purity. It was easy 
wItK a Small Knee of results to devise several hypotheses 
which would fit the results^ For example, crossing albino 
and yellow mica of kooam ancestry, Cudnot obtained Si 
albbio^ 34 yelJoWt so black, aiid 16 grey mice, and the 
rdtnarhable modification of Mendel's theory which he had 
put forwaid to deacrlbe this result led him to predict the 
numberi 76, 38, 19, and 19 This was not so good as Prof 
Pearson's pr^ctioii— 8a 5, 31, ao^j, 17 In conclusion, he 
argued tliet until* further experiments end more careful de- | 
scriptions of results were available. It was better to use the I 
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purely descriptive statements of Galton and Pearson than 
to invoke the cumbrous and undemonstrable gametic 
mechanism on whith Mendel's hypothesui rested 
I In the afternoon of August ig Mr Funnett, on behalf of 
Mr Bateson, described the effects of crossing in fowls, and 
Prof Minot added some observations on his experiments 
I upon guinea-pigs 

Mr Bateson then replied in some detail to Prof Weldon's 
criticisms, and maintained that by the Mendelian hypo- 
thesis alone was it possible to draw together the vast number 
of observt<d faits which had seemed utterly incoherent. The 
Ahiestnans, however, asserted that the laws based on 
ancestry could cope with the same facts Prof Weldon had 
passed very lightly over the intical fact which finally settled 
the question — the purity of the characters of the segregated 
Lype^ None of the various schemes of the Ancestrians had 
contemplated such purity, and all were totally unable to 
deal with it The last attempt to explain away the fact Of 
purity of type was that enunciated to-day by Prof Weldon, 
who regarded it as " reversion " But if the " reversion " 
iverp so complete as to include even the purity of the parental 
type, such reversion was Mendelian segregation by another 
name The second fact with which the Ancestrians could 
not deal was the condition of those hybrids or heterozygotes 
which, though again and again crossed back with pure 
types, had always the same gametic constitution undiluted . 
He illustrated' this from the work of Mr K H Lock on 
mai^e, in which it was shown that, using mongrel 
materials, as regards yellow and white grains, the inherit- 
ance was of a normal Mendelian order Sweet peas pro- 
vided further illustrations of the applicability of NTendelian 
principles to complex cases It was shown that, ln< one 
example, at least eight kinds of purple individuals occur in 
the second generation, eai-h having distinct powers of trans- 
mission, though outwardly indistinguishable Only minute 
experiment tould distinguish these fundamental differences, 
which Ihe biometrical system entirely disregarded The 
evidence also included one significant case in which sterility 
of the anthers behaved as a Mendelian character, and made 
1C possible io discriminate two types of extracted whites 
almost certainly dissimilar in their powers of transmitting 
colour-factors Prof Woldon had asked whether the ex- 
tracted types showed parental characters unchanged 
Frequently the exlrBLliHl tvpes were identical With the pure, 
but the question must be answered case by case, accord- 
ing to the STCcial sort of segregation which took place in 
each case The Mendelian theory had begun to coordinate 
the facts of heredity, until then utterly incoherent and con- 
tradictory The advance made in live years had been 
enormous, and he had no doubt of the result 

Prof Karl Pearson said that the great revolution which 
Mr. Francis (falton introduced into biological study was 
purely a difference of method The introduction of methods 
of precision had nothing to do with Mendelispi or ancestral 
law He hod seen the Mendelians produce figures without 
making any attempt to show that the figures were con- 
sonant with the theory they were supposed to illustrate 
He believed he had elaborated the most complete Mendelian 
system ever yet worked Out, but this led to general principles 
which were singularly like those proposed by Galton from 
observation He asked from the Mendelians some definite 
theory which could be worked (Hit, and for further work, for 
the controversy could only be settled by investigation, not 
by disputation. 

After soma remark! by Prof. Hubrecht and Rev, 
T R. R Stebbing, who said that Interest in this important 
inquiry was greatly quickened by the controversy, and hoped 
It would continue, as from it the world could only gain the 
light, Prof Hickson (from the chhir) closed the discussion 
by saying that the subject in dispute was of the greatest 
importance, and the debate had been of much value to those 
biologists who were stUl " sitting on the fence." 

In the zoological laboratory there were numerous exhibits 
of Che specimens used In these various experiments on 
heredity. 

Ac t^ invitation of His Grace the Duke of Bedford, a 
party of twanty-fiva zoologists wVi sited Woburn Al^bey on 
SnUisdgyr'inornlng, Aujrost an, The party was met by two 
represensatives of the Duke nf ^edford, and driven over 
estate to see she splendid collecuon of animals there main- 
tained in such excellent condition^ Numerous speuCies of 
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deer, the nilgai, gnu, etand, bufTsloes and European bison, 
glraffee, and a fine series of Prjevalsky's horse were greatly 
admired Mr R Lydekker (the leader of the party) and 
Prof. Ewart pointed out the interesting features of the rarer 
forms Ihe party was afterwards entertained to lunch, and 
conducted through the picture galleries of the abbey 

On Monday morning, August aa, Dr C, W Andrews 
gave an address on Egyptian Eocene vertebrates and their 
relation ships, particularly with regard to the geographical 
distribution of allied forms 

Prof. Keibel, of Freiburg, exhibited some Normen- 
tafcln ” of the development of Vertebrata, and also some 
original drawings of embryos of apes He stated that 
althovgh there is a close resemblance • between these and 
human embryos in a similar stage (as Selenka has shown), 
there are found on further examination various difTerences 
— apart -firom the tail — not only between human and Simian 
embryos, but also between those of different specleS of apes, 
so that the species may be determined without dilTiculty 
in embryos from the fourth to the fifth weeks 

Then followed communications by Mr. A E. Shipley, 

F R S (on behalf of Dr Elliot Smith), on Looss's researches 
on Ankylosiotna duodenale (miner's worm), by Prof. G. N 
Calkins on Cjtoryctej vartolae, Guarnieri, the organism of 
small -pox , and by Dr J A, Murray 00 the biological signifi- 
cance of certain aspects of the general pathology of cancer 
(for abstracts see. Natuhb, September aa, p 51^ 

Dr. T H Bryce demonstrated a senes of slides illus- | 
trating the histogenesis of the blood of the larva of Lepido- 
slren ^ 

Mr J. Wh Jenkinson ^ave an account of the origin of 
the cleavage centroaomes Tn the egg of Axolotl The middle 
piece of the apermatoaoon, after forming the centre of the 
sperm-sphere and sperm-aster, completely disappears At 
a later stage a centroeome Is formed irom the sperm-nucleus, 
and this divides to give rise to the cleavage centrosomes 
A watery substance collects In vacuoles m the centre of the 
sperm-sphere, which suggests that the sperm introduces 
inl» the ovum a hygrosco|HC subetance. 

Four papers from the Irish Fisheries Laboratory were Chen 
read by Mr. Tacteraall. 

Messrs. E. W L Holt and W. M Tattersall described 
some new and rare Schizopoda from the Atlantic slope on 
the west of Ireland, Mr. Tattersall some leopoda, and Mr 
G, P. Farran some Copepoda from the same region Many 
of the Isopoda and Copepoda collected appear Co be identic^ 
with, or cloaely allied to, Norwegian forms Mr Tattersall 
ulso gave a brief account of a new species of Dolichoglossus 
U was found in Ballmakill Harbour, co Galway, in coarse 
sand and mud at extreme low water spring tides, eight to 
twelve Inches below the surface, in tubes of sand cemented 
by mucus, A nearly complete specimen measured la 5 om 
its chief points of interest are two proboscis pores, complete 
and continuous lumen of stomochord, and the great size of 
Che pericardium 

The proceedings on Tuesday morning, August 23, were 
opened by Prof. Graham Kerr’s account of the work of the 
late Mr J S Budgett on the development of Polypterus 
A series of lantern slides, most of which had been prepared 
from Mr Budgett’s drawings, showed Chat as regards 
external characters the development was very like that of 
an amphibian There is a pair of true external plls and 
a pair of cement organs. Dr, Harmer and Prof. Bashford 
Dean spoke in appreciative terms of Mr. Budgett 's work. 

Mr E i Bles contributed some notes on the develO[^ 
menc of Pkyllomedusa hypockandnalu. Cope The material 
described was obtained by Mr. Budgett in South America. 
Just before hatching paired cement organs are present ^9 
vestigial Structures, but soon disappear without having 
become functlonoJl. Thfs indicates that Phyllomedusa Is 
probably descended from a form which, like our European 
Hjla, was hatched as a heavily yolked larva which hung 
from Its cement organ until the yolk was absorbed. The 
amount of yolk in the egg of Phyllomedusa (which is now 
large) has probably only comparatively recentiv Increased, 
There Is also a glandular frontal organ in Phyllomedusa 
probably of use in assisting the embryo to escape from the 
egg-membranes, The thyroid gland in Phylloni^sa difers 
from ths^pf other teclpoles, and is more like the earl? 
thyroid cQ||mmoccEtes, as Jt reaches along the whole length 
of the fiowof the buccal cavity The subnotochordai rod 
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is also conspicuous The pectoral lymph-hearts In thtSb ^ 
in other tadpoles, appear not at the metamorphosis^ Jbnt 
when the tadpole has still a solid intestine and the yoUs hu 
almost disappeared from all the other tissues Tha^ wall 
of the lymph-heart appears to be derived from an outgrowtli 
of the posterior cardinal vein, and before the valvea.ai'e 
formed the lumen of the lymph-heart containe blood 
corpuscles. 

Prof C S Minot then communicated three jmpero, |n 
the first he presented the theory of cellular rejuvenation, 
which he claimed must be defined as the increase of the 
nuclear substance in proportion to the amount of the proto- 
plasm This increase occurs during the period of segment- 
auon of the ovum, is the Immediate result of ImpregnatiOA, 
and results in the production of rejuvenated cells, i s cells 
with a very small amount of protoplasm around their nuclei 
These cells and their descendants then enter upon a career 
of cellular senescence In an experifnent with telegony 
Prof Mlnet used females of a known race the virgin dOea 
of which were allowed to breed with a male of entirely 
different strain, about half the offspring having the patenusl 
colour The same does were afterwards allowed to breed 
with bucks of their own race, and In no case was there any 
trace of the colour of ^fae telegonous father m the offspring 
Prof Minot gave an account of the HarvarAj^mbryologicw 
collection, which comprises more than 800 sffies of sections 
of vertebrate embryos, and pointed out its value in adding 
research ^ 

Dr G H F Nuftall, F'R.S., gave a paper on th<P p re>- 
cipitin tests in the study of animal relationships. He briefly 
described the methods of testing by meana precipitating 
antisera, and pointed out two practical applications of the 
test — in legal medicine for the identification of blood stains, 
and In the Study of animal relationships For example, 
.this method has demonstrated a close relatlonehlp between 
Hominids and Sinuidw, a more distant one between these 
and CercoptthecldfS, a slight bond connecting all of these 
with the New World monkeys. The lemurs do not appear 
to be connected with the Primates any more than do Other 
mammals The test appears to connect the Cetacea with 
the Ungulata, and the ReptiJia with the Aves 

In reply to a question by Prof. Poulton, Dr Nuttall stated 
that tests of the blood of Echidna do not indicate any re- 
I latiotiship between this animal and other madiinals 

Prof E B. Poulton, F.R 5 ., gave a paper on the mimetic 
resemblance of Diptera to Hymenoptera, to which Lord 
Avebury, Mr Bateson, and Mr, O. Latter added further 
observations. 

I In the afternoon of August 23 three addresses dealing 
with the evolution of the horse were delivered by Profs 
Osborn, Ewart, and Ridgeway (for abstracts see NATuax, 
September 22, p 520) 

On Wednesday morning, August 24, Mr. J. W. Jenkinson 
gave an account of the effect! produced by 'growing frog- 
embryos in salt and other solutions The object of the 
experiments was to discover whether the distortion pf 
development produced by growing the eggs of the frog in 
a o 625 per cent solution of sodium chloride Is due to the 
physical (increased osmotic pressure) or chemical properties 
of the solution or both. The monstrosity consists of (1) 
failure of the blastopore to close, so that a large persistent 
yOlk-plug is product, and (2) the failure, total or paitial, 
of the medullary folds to close. Solutions of chlorides or 
bromides of barium^ calcium, Ac., cause death of the egg 
at an early stage, possibly due Co thS formation of 
insoluble carbonates in the cells When kept In chlorides 
or bromides of pocasslum, lithium, Ac , the egg< loses Us 
power of elongating m the direction of the long 'axis of the 
embryo, but differentiation of the germ-layers and orpr^s 
process , ultimately degeneration and disintegration of the 
tissues set m In oodium or magnesium phlorlides or njEtrates 
the embrra Is able to elongate, but developnient' Is abnormal 
In solutions of urea or sodium sulphate devokpment U 
nearly or quits normal, especially in the latter eoludon, in 
which the tadpoles will livs for weeks, v Mr. Jenkdhion 
thinks the various phenomena are to be atfribuM to the 
poisonous properties of the substanoea employodw 
Prof, M M. Hartog showed lafUom slides of magnetic 
models of cellular flolds of force. He remarked that' there 
49 In Che dividing cell a dumb-belLshaped structure' rdegHIng 
the figure of the ** field of force " manifested sprlnHHpR 
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a die9t of paper, overlying two polei of a magnet, with lying Malabar coaete, the savana lands of northern Nigeria, 
bHow^ photographs of various the fertile Cyrenaica, and the puna of the Andine plateau, 
obtained by a combination of electromagnets, and Mr. R S Lepper gave a comprehensive account of the 
pointed put Ijhat all the cellular phenomena could be repro- climate, products, and peoples of the Malabar coast, illus- 
duced by ibp a,ctlon of a polar or dual force such as statical trated by excellent views fie pointed out the great progress 
dectridty or magnetism, and that the apparent anomalies which had been made during the pabt half century, and in- 
tvera due to the peculiar conditions of the protoplasm In sisted on the economic value of the region Major J. A 

which the field was formed He also showed some beautiful Burdon, Resident of the Sokoto Provinie, described the 

sections of the embryos of Rhynchelmis, lent by Prof Fulani Emirates of northern Nigeria in a communication 

Vejdow^fty, of Prague, in which the dumb-bell-4haped which it would be liifficult to over-rate. The impressive con- 
figure is of exceptional siee, trasts between the conditions in this latente plateau dissected 

by broad flat valleys, leaving monotonous table-topped hills 
■ ■ ^ covered with open brush, and the dense forests of southern 

geography at the BRITISH ASSOCIATION, were admirably shown, and the reiulting effects 

, Z ^ . e.LL I L.. traced — Paganism and degenerate peoples in the forest belt, 

yv S the exploration of the higher mountain areas has been Islam and a well developed social organisation in the north. 

dielnly the work pf umveriity men, It wai very The effects of the nomad Fulani conMueet of the re^bn were 
appropriate that Mr Douglas Freshneld, one of the pioneers traced, and form an interesting contribution of the evident e 
of Alpine exploration, should be president of the which goes to prove that a definite type of social organ- 

graphical section at Cambridge No one was better qualified isation is connected with nomadic pastoral peoples all the 
than he to deal with mountains and mankind, which world over, and that a fairly constant senes of events 
formed the subject of hlb address, which has already follows the thorough conquest of a settled people by such 
appeared m Nature (September 1). nomadic tribes 'Ihe present British administration is 

Several other communications dealt with the culmin- fortunately Inspired by the scientific spirit of constructive 
ating 'area *' of the globe, as Hermann Wagner calls it action based on existing institutions 

Mr Maurice de D6chy contributed a full account of the jgoj Mr Arthur Hill made a journey fo Lake Titicaca, 

glaciers of the Caucasus^ which at one time were supposed The uniformity of ihe vegetation at altitudes from 11,500 
to be of very small dimensions He gave statistics of the to 16,500 feet was striking, the plants growing m rbseKlr^ 
altitude of the snow-level in different parts of the system, have long tap-roots by which they reach the warmer soilT at 
showing how it rose towards the Caspian, and of the some distance below the surface, and their leaves arfi Unenr 
dimensions of the principal glaciers, including the depth and hairy, and suited to the dry air subjected to temperature 
to which their tongues descended below the snow-level He variations of as mucJi as 70^ within a few hours, 
then surveyed the variations of ice movements during the Mr D G Hogarth spent nearly a week In Cyrenaica In 
past half century, and pointed out how they corresponded April, 1904, and was able Lo note certain geographical facte 
with those which have been observed in the Alps Finally, which explain some of the peculiarities of Cyreneic history 
he referred to the evidences of the former great extension of He pointed out that changes of coastal level mi|St hov^ 
the glaclersi Mr Charles Rabot} secretary of the Paris taken plpce since ancient times This point Is of consiifer- 
Geographical Society and of the French Glacial Commission, able importance, as Mr R S. Gunther ehowed by a series 
discuss^ the importance of glacier-bursts m shaping the or maps and photographs of the NeapaHton region 
topography of glaciated areas. These bursts bre due to the paper descriptive of these he summarised the results of bis 
creaSon and subsequent sudden discharge of a reservoir of investigations on the Bay of Naples,' where he found a 
water, by a glacier dam due to the ice stopping the exit mediaeval land level 12 to 23 feet below the present one, 
from a valley and the consequent accumulation of lyater, or and a Grteco-Roman land level some 16 feet above the dxfst}* 
to water gathering above, below, or In the glacier Itself Ing level, and therefore in places 40 feet above the medlteVal 

The violence of the outburst is proportional to the volume one Round Genoa the coasts were also lower In the 

of the warar and the slope of the ground In the thirteenth and fourteenth centuries, and the Nile'^elte has 

Mhrjelensee discharged 7,700,000 cubic metres In niiie hours, been shown to bo higher in classical times The\>fA sboTb 
and the Gletroz outburst of ifiifi attained a volume of lines are not horizontal, and Mr, Gdnther eonsideri that 
530,000,000 cubic feet Twenty-five such outbursts are land oscillations have been the cause of the changes of level 
known to have taken place in the Alps, and they have been In the discussion which followed Messrs R. D Olttiaai 
reported from all glaciated mountain areas Their effects and J. Y. Buchanan both pointed out other changes 

are necessarily confined to modifying the contours of the had been observed in the level of the Mediterranean 4. 

valley, by enormous erosion above, and by the deposition special committee to investigate the evidenre was appointed 
of vast masses of waste beloWd In discussing glacial pheno- by the general committee. The two afternoon lectures 
mena, sufficient ifnjportahce has probably nOt been given to arranged by this section had reference Co the Mediterranean 
these torrential outbursts, which must have been commoner basin, and Dr Tempest Anderson's views and description of 
In Pleistocene times, Mr A Wi Andrews showed a number the Lipan Islands reminded his hearers of the obvious un- 
of excellent maps and views of passes of the Alps In order stable Londition of part of it at the present day, Mr Silva 
to prove that in teaching a well chtrieti Oet of lantern slides White’s admirable account of the Nile Valley emphasised 
could be used to bring out their characteristic natural its organic unity, its physical and political insularity, which 
features snd to Indicate their relation to routes, &c has resulted in the political control of Egypt since the time 

There was no tale of startling adventure recounted, but of Alexander the Great by the Power possessing command 
a number of excellent travel papers was read Mr Bruce's of the sfa He also showed some vie\is, and gave an 
account of the Scottish National Antarctic Expedition, wliAe eloquent description of the desert barrier whuh surrounds it 
barren In hair-breadth escapes, was one of steady scientific Coming to our own country, die papers dealt with 
investigation under very difficult conditions In perhaps the problems within the sphere of influence of Cambridge. Mr* 
most Interesting area of the Antarctic. Notable though H Yule Oldham, reader In geography at CambridgOi dls- 
the discovery of the northern Atlantic margin of Antarctica cussed the changes in the fen district sincp the seventeenth 
and the depths of the ocean to the north are, the ocean- century, when the tides came up the Ouse and nearly 
egrophlc, biological^ and more particularly the meteor- reached Cambridge. By the cutting of the new Bedford 
ologieal work of the expedition are likely to yield results of River and the building of the sluice at Denver, the 
the Matest value. It Is a matter of congratulation that tidal waters were diverted up the new river, and this 
Mt. Mossman, probably otie bf the Itest living meteorological permitted the drainage of the fens. The old course of 
ohsetrerst' remains in the south with the cooperation the Ouse was Indicated in modern maps by the Irregular 
of the Argentine Government, fbr there the study of meteor- boundary between Cambridgeshire and Norfolk, which 
plogkal conditions is mom important than elsewdiere in followed It Mr R Yapp dealt with the vegetation of 
high southern latitudes In View of the dangers attending the fen region, and by a senes of excelfent slides showed 
the rounding bf Cape Morn, and the importance of an the chaybeteristic forms found In different edapHIc^ 
Iftvestlgiiticm of the centres of atmospheric activity oon- ditionsi The Rev Alfred Hunt claimed the hoitilec of 
trolling Its meteorologfyi l fuU-ivparr u publbhad In tlw jBmma/ fer'Au|1IM 

The papers dealing with dlftimt lands described the low- and Scpusilw, ipes ; ud In ArEkmt^hgtm, wni 
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Burnham, in thp parish of 'Ihornton Curtis, in north 
Lincolnshire, four miles from the Humber, where entrench- 
ments have been found, as the site of the battle of Brunan- 
burh, when, under Athelstane, the south of England 
obtained the dominance over the north 

Dr. Mill exhibited and described a map showing the 
names of the physical features of England and Wales to 
which the Royal Geographical Societya council had given 
Its imprimatur Mr Whitaker protested against the use 
made of the term weald, the new name given to Ashdown 
Forest, and other points It is to be hoped that after, a 
thorough discussion by all interested a general agreement 
will be come to as to the use of topographical terms The 
majority of those on the map will be accepted by all 
Three papers dealt with map-making The Rev H S 
Cronin described what he believed to be the way in which 
Ptolemy constructed his map of Asia Minor, and pointed out 
how wrong ronclusions were certain to arise from treating 
It us if It were a modern map, or his geography as modern 
geography Mr C R Beasley contributed an account of 
the Portolani of the early fourteenth century, the first true 
maps of the Mediterranean Major C F Close discussed 
(the methods of topographical surveying suitable for different 
eountries, choosing the United Kingdom, India, the Gold 


<'oast, where " long travei^Ses " are necessary owing to the 
ilense forest making the cost of tnangulation prohibitive, 
>1011 th Africa, already triangulated and ready for plane 
tabling, which can be carried out in the open country under 
very favourable conditions, and Canada, for which a scheme 
has recently been drawn up by Maior Hills In Canada, 
in very special circumstances, photographic surveying 
has been carried out, but Major Close considered that 
ordinary methods under ordinary conditions were better as 
regards accuracy, rapidity, and cost This was queried In 
the subsequent discussion Sir David Gill dealt with the 
condition of the South African survey, which owes so much 
to him 

Ihe report by Dr Cornish of the committee on terrestrial 
surface waves and wave-like surfaces was read, It con- 
tained a description of roll waves, a term used to describe 
waves resembling a bore travelling down stream more 
rapidly than the current in such open paved conduits as the 
lower courses of the Guntenbach and Giilrnibach, which flow 
into the Lake of Thun (see Fig 1). The phenomenon has 
been noticed on the Tees The committee was re-appointed 

The i^graphlcal section combined with the zoological 
one to fl^mmend the appointment of a comAiittee to carry 
on physical and biological investigations in the western 
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Indian Ocean under the leadership of Mr. Stanley Gardlnesi 
This was duly appointed, and a grant of 1501 assigned Cq 11 
Another important committee was nominated 00 the joint 
recommendation of geologists and geographers to collect 
information and report on the meaning and distnbution of 
local terms given to topographical and geological features. 


CONFERENCE OF DELEGATES OF LOCAL 
SCIENTIFIC SOCIETIES 

*^WRNTV years have passed since the local scientific 
^ societies of this country first had the opportunity of 
coming into official relation with the British AssoaaClon. 
Although it is believed that this relationship has been, in 
various ways, of much benefit to many of the societies, It 
must be admitted that the results, viewed as a whole, have 
hardly equalled the expectations which were originally 
entertained when the scheme of affiliation was projected 
Ihis view was prominently brought forward at the con- 
ference of delegates from the corresponding societies 
recently held at Cambridge 

Ihe chairman of the conference, Principal E. H. Griffiths, 
F R S , of Cardiff, pointed out the desirability of binding 
together all the scientific ilbcieties of this 
kingdom, so that they could move, in matters 
of national importance, as one body. He 
pictured them, at present, as a scattetj^ heap 
of iron filings, waiting for the British Associ- 
ation to act as a magnet in their midst, so 
as to transform the confused assemblage Into 
a field of symmetry and beauty " 

Ihe work of the local societies may be said, 
broadly speaking, to be of two kinds, 
educational and technical, the latter including 
observational and investigational work Of 
kthebe branches, the chairman was disposed, in 
the present stale of things, to regard the 
former as the more important “ The work is 
educational not only in arousing intelligent 
interest in the facts of natural science and 
quickening in the individual the power of 
observalion, but also in promoting the 
niis&ionary spirit which will enable the 
members to excite the interest and sympathy 
of their neighbours *' 

In order to extend the influence of the British 
Association, Principal Griffiths suggested some 
relaxation in the rules which now regulate Che 
admission of soneties At present no society 
tan be brought into union unless it publishes 
the results of original investigations But, 
said he, “it is yery doubtful if publication is 
the best test of merit ", and he added that if 
we exclude those societies which " refrain 
from adding to the mass of literature under 
which there is danger of our being smothered, 
it 15 possible that we are excluding the very bodies whose 
s>mpathy and interest we should most wish Co encourage*" 

Principal Griffiths was accordingly led to advocate the 
recognition of two classes of corresponding societieSp one 
to be called affiliated societies, conforming to the existing 
regulations, the other to be called associated societies, in- 
cluding any local society which has existed for a period 
of, say, three years, and numbers not fewer than fifty 
members " Surely," said the chairman, " we desire to 
throw our doors as wide open as possible, surely we wish to 
give every encouragement to all scientific societies, but more 
especially to those working under difficulties, Co strengthen 
the hands of their promoters, and to ask their aid and 
assistance in our deliberations Moreover, It Is precisely 
chose societies with narrow means, and whose membarB 
are possibly drawn from working classes, that can be of the 
greatest use to us They are missionaries situated where 
we most want them, and preaching to the unconverted 
This yearly meeting of single delegates from a few of the 
leading societies, although an admirable nucleus, le not 
sufficient to produce crystallisation of the scientific interests 
In solution In the population of this kingdom.” 

As a means of Inter-communicatiiHi between the societies, 
and with the view of unitlag them ” in common acUon fnt 
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attamment of some purpose of national or scientific 
Importuice, " Principal Griffiths advocated the publication 
of a JoamaZ of Corresponding Soctihest towards the 
pvpeiisea of which the various societies should contribute 
ifcnrdidf to the respective numbers of their members 

The cn airman’s views ttrere received with much favour 
by the delegates and others attending the meeting Sir 
Norman Lockyer referred to his presidential address of last 
year, ui which he suggested that the organisation of the 
corresponding societies might become a potent and valuable 
machine for influencing public opinion on matters relating 
to Bclence throughout the country He regarded the corre- 
sponding societies as having before them an important and 
undevelop^ field of work. With regard to the Correspond- 
ing Societies Committee, he advocated more frequent meet- 
ings and a closer union with the central organisation of 
the British Association Mr W Whitaker agreed with 
the chairman chat the time was come when it seemed 
desirable to reconsider, and possibly revise, the old con- 
ditions regulating the affiliation of local societies. He 
considered that the maintenance of a good museum might 
be BB much a ground for union as the publication of a volume 
of proceedings The Rev. W. Stallworthy advised the 
appointment of a small number of competent members as 
inspectors, who should visit the various local societies and 
report upon their work to the authorities at headquarters 
Prof. Ewing advocated the admission of the smaller 
societies in outlying districts, where publication was not to 
be regarded as the test of usefulness. Dr Gi Abbott sup- 
ported the views of the chairman, and enlarged on the 
advantage of uniting societies in local groups Many 
societies m the south-east of England had been strengthened 
by such a union He thought that the British Association 
should get into touch with as many societies as possible, and 
that no barrier should be raised, such as that of publication 
The Rev. T R R Stabbing deprecated publicdtion being 
used as a test of the usefulness of a society If the paper 
were important, it ought to go Co a central society, and 
not be published locally , if it were unimportant, it were 
better not published at all 

Ultimately a committee was appointed to consider the 
present relation between the British Associdtion and the 
local acientlfic societies, and to make suggestions to the 
council with a view to the greater utilisation of this relation- 
ship, ud the extension of affiliation to societies now 
excluded 

The subject of museums, which has often been discussed 
at the annual conference of delegqtes, was brought forward 
by the Rev W Johnson, of York, who read a paper on 
the ucUlsatlon of local museums, with special reference to 
schools He believed that provincial museums have often 
failed In developing the scientific habit in visitors, because 
they have given too much prominence to rarities, whereas 
the beginner needs illustrations of common objects, such as 
he IB likely to find in his own study in the field. A large 
amount of material now lies buried In our museums need- 
ing Judicious display and descnptlon to render it available 
to the young studenti Mr Johnson held that every museum 
should have attached to it a demonstration room, fitted 
with laoierns and other lecture-room appliances, and he 
coneldered that demonstrations by competent persons might 
well 1 m paid for by the State, In consideration of their value 
in aetisting the higher science teaching in our schools The 
excellent work of Mr Crowther, the curator at Leeds, in 
giving demonstrations to children from the local schools, 
was referred to with warm approval Mr Johnson recom- 
mended that during the winter-holidays museum-lectures 
should be given on elementary meteorology, explaining the 
nature and use of the various instruments which are used 
at moat museums for obtaining weather records 

In discussing the paper, Mr. Rudler referred to the diffi- 
culties Incidental to museum demonstrations, and advocated 
the delivery of the lecturette in a separate room, followed by 
adjournment to the museum. The interest of the delegates 
m tbs museum question centred in the point of contact 
between the local museum and the local society, and he 
referred to sortie of the ways in which the society might 
assist the museunii such as the frequent display of fresh 
BpeclmenB of wild flowers with Instructive labels. Whilst 
admitting the Impoftance of taking children to the museum, 
he held that ft was equally dealrable to take the museum 
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to the children, and he consequently favoured the practice 
of circulating ^ucational cabinets of specimens among the 
local schools 

At the second meeting of the delegates, Mr. J Hopkm- 
son, of the Hertfordshire Natural History Society, brought 
forward a very practical subject relating to the publications 
of scientific bodies He denounied the insufficiency of the 
title given in certain papers, and the absence of an index, 
a cable of contents, or a list of plates in the publications of 
many societies 'ihe date of publication of each part or 
number of a volume of proceedings should always be given, 
and in the case of reprints of papers, the original pagination 
should be preserved, whilst the date and volume of the 
publication from which they are extracted should invariably 
be stated Dr lempest Anderson, who presided at the 
second meeting of the delegates, spoke strongly in favour 
of securing uniformity in the size of the publications of 
scientific societies 

In the discussion on the aid which local societies could 
give to the work of the committees of various sections 
of the British Association, Dr H R Mill, as a 
delegate from Section A. pleaded for increased interest in 
meteorology, and urged the local societies to take regular 
and systematic observations Mr Whitaker, on behalf of 
Section C, solicited the aid of the societies in seeking the 
derivation and precise significance of local terms relating to 
geological and geographical subjects — an appeal which was 
supported by Dr llerbertaon, representing aeoHon E The 
Rev T R R Stebbing, speaking for Section D, suggested,, 
as additional work for local societies, the study of over- 
land lines of migration of birds, and the collection of slug<i 
from all parts of the British Isles Miss Sargent solicited 
Information with regard to certain points in the growth ot 
British orchids The coiiference was not favoured With 
suggestions from any of the other sections 


EOCENE WHALES. 

A MOST important contribution to our knowledge of, the 
“ extent and affinities of that group of Eocene marine 
mammals known as Archsoceti has recently been made by 
Prof E. Fraas, of Stuttgart, In an illustrated memoir 
entitled ** Neue Zeuglodonten bus dem unteren Mittoleocan 
vom Mokattam bei Cairo," published in Koken's Gso- 
loguche und Palaeontohgtache The 

Archsoceti, or zeuglodonts, which have hitherto "been de-' 
finitely known only by various species of thw^pical ganuv 
Zeuglodon, have been regarded by many zodlqgistB as the 
direct ancestors of the modem whales and ((olphiaB, and 
if this view be accepted, it has for some time been evident 
(although this was not the opinion of the late Su* 

FloWer) that the toothed whales, at any rat^, are probably 
the descendants of carnivorous mammals, as ft seemed im- 
possible that the zeuglodonts could be derived from a 
herbivorous type. 

The carnivorous descent of the zeuglodonts is now fully 
demonstrated by Prof Fraas, who describes two new gpeneric 
representatives of the group^Protocelus and Mesocetus^ 
from the well known Middle Eocene nummulitlc rocks of 
the Mokaicam range near CalrOi Of the former genus the 
author figures a nearly oompleta skull, together with many 
of the bones of the skeleton. In both genera the teeth are 
of the typical mammalian number, and divisible into 
incisors, canines, preniolars, and molars, the latter, in 
ProtocetuB at any rate, being quite unlike the correspond-* 
in^ teeth of Zeuglodon, and approximating to those of the 
primitive Eocene Carnivora of the group Creodontla The 
skull, moreover, although much more elongated than In any 
of the land forms, presents all the distinctive characteristics 
of the latter group, and there can be little hesitation in 
accepting Prof Fraas’s view that Protocetus and Mesocetus 
form connecting links between the terrestrial creodont 
carnivores on the one hand and the marine zeuglodonts 
on the other. They are, In fact, terrestrial animals in 
course of modification Into purely aquatic ones Prof 
Fraas does not, however, by any means stop at this, hut 
proceeds to ar^e that the Archmoceti are entirely uncon- 
nected with either the whalebone or the toothed wh^ea, and 
merely form a marine group of Creodontfa which died opt 
without leaving any descendants. As he rightly obiervcs. 
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we have evidence that members of several distinct g-roups 
of reptiles — the Ichthyosaurs, the plesiosaurs, the marine 
crocodiles, and the mosasaurs — were independently modified 
(or a marine existence, and there is no reason why a similar 
state of affairs should not have occurred among mammals 

This Is doubtless true , but it has to be borne in mind 
that, so far as we can see, the new discoveries in no wise 
affect the alleged relationship of Zeuglodon to the Cetacea, 
which, If well founded previously, apparently still remains 
so Moreover, If we remember rightly, Dr Elliot Smith, in 
a recent paper on the brain of the Archsoceti, has pointed 
out very definite cetacean resemblances, which it would be 
difficult to explain as due solely to parallelism, Again, if 
we remove the Archaocetl from the cetacean line, there 
are no poiiible ancestors for the whales to which we can 
point, and, in the present comparatively advanced position 
of the palseonfological record, it would be strange indeed 
if the past history of the Cetacea (with the exception of 
forms belonging to the eitishng groups) were an absolute 
and complete blank 

While according therefore to Prof Fraas full credit for 
having brought the zeuglodon ts into phylogenetic relation- 
ship with the creodont carnivores, we may be permitted, 
perhaps, to reserve our judgment as to whether he has 
succeeded in demonstrating the absence of relationship 
between the former group and modern whales 

R L. 


fORTUCOm^G BOOKS Of SCIEt^CE. 

ly^R GEORGE ALLEN directs attention to — "The 
Glamour of the Earth," by G. A B Dewar, 
illustrated; " A Volume on Bird Life," by E Selous, illus- 
trated, and " Recent Discoveries and Excavations in the 
Forum, 1B98 to 1904,” by St Clair Daddeley, illustrated. 

Mr Edward Arnold announres The Becquerel 
Rays and the Properties of Radio-active Substances," 
by the Hon R, J Strutt. "The Oh«ftiical Synthesis of 
Vital Products and the Inter-relations between Organic 
Compounds," by Prof R Meldola, F R S , " Experimental 
Remrchfs with the Electric Furnace,*' by F^rof H 
Moisnn, translated by Dr A T de Mouilpled , " Physical 
Chemistry in Biology and Medicine," by Prof B McK>re; 
" Astronomical Discovery," by Prof H. H. Turner, F R S ■ 
"The Theorv of Optics," by Prof A Schuster, F,R S | 
"Preliminary Practical Mathematics," by S G Starling 
and F C. Clarke; "The Evolution Theory," by Prof A 
Weismann, translated by Pror J A Thomson, two volumes, 
illustrated, "Nature Study in the House, Garden and 
Field," by Prof L C Miall, FRS , "Lectures on 
Diseases of Children," by Dr R Hutchison, "A Manual 
of Pharmacology for Students," by Dr W E Dixon; 
“ Recent Advances in Chemical Physiology," by Drs A P 
Beddard, L Hill, F R S , J J R Macleod, B Moore, and 
M S Pembrey, " Exerdses in Arithmetic," oral and 
written, by C M Taylor, part iti - " The Elements of 
Trigonometry," by Dr R Lachlan and W, C Fletcher, 
" A Second Geometry Book," by J O. Hamilton and F 
Kettle, and new editions of " Electrical Traction," by Prof 
E WiTsOn, and "Human Embryology and Morphologv." 
by Dr A Keith, illustrated ® 

Messrs Bailllire, Tindall and Cox’s list includes ^ 
" Manual of Anatomy " (University senes), by Dr A M 
Buchanan, " Malignant Diseases of the Larynx," by P 
de Sanh, "Psychiatry," by Prof, Bianchi, translated by 
Dr J If MacDonald , " Appendicitis," by H W, Ailing- 
ham , " Guide to the Examination of the Throat, Nose, and 
Ear," by Dr W Lamb; "After-Treatment of Section 
Cases," by Dr W J S McKay, "Aids to Pathology," 
by Dr W d'Este Emery , " Aids to Sanitary Law," by Dr. 
H G Cntchley ; '’Coroner’s Duties," by R H Welling- 
ton, "Ship Surgeons' Pocket-book," by W E Daweont 
"Surface AjlLlpTny," by J. G. Morehead , "Artistic 
Anatomy of ipklinaU," by Prof. E Cuycr, translated by 
G Haywood , " Diseases of Foot of the Horse,” by H. C 
Reeks. " Veterinarv Ophthalmology," by Captain H T. 
Pease, and new Odfeipns of " Mandbrok of Diseases of the 
Ear," by 'R Lake, " Diagnosis and Modern Treatment pf 
Pulmonary Tubelculbsls, with Special Reference to the Eariy 
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Recognition and Permanent Arrest of the Diseaaei." by Dr. 
A. Latham, " After-treatment of Surgical Opetaiiotta/' tty 
Dr, P L Mummery , " Manual of Veterinary Hygiene,’^ 
by Lieut -Colonel F Smith , " The Nutrition of the Infant:" 
by Dr R Vincent ; " The Rfintgen Rays in Worki'^ 

by Dr D Walsh , and " Handt^k of Surgical PathologT, ” 
by Dr W J, Walsham 

The list of Messrs W Blackwood and Sons oontpInS^^ 
" Philosophy as Scientia Scientiarum," by Dr. R PUsit; 
and new editions of " The Ethics of Naturalism,* a 
Criticism," by Prof W R Sorley, and "The Forester, 
a Practical Treatise on Planting,’’ by Dr. J, Nifbet, two 
vols , illustrated 

In the list of Messrs, Burns and Oates, Ltd , we noUce 
" Stars without Stripes, being a Grand Review of the 
Planetary System held by his Sovereign the Sun, with a 
Foreword," by A M Clerke 

Messrs Cassell and Co, I^td., promise Serums, 
Vaccines, and Toxines, in Treatment and Dlagtiosls,'' by 
Dr W. C Bosanquet, and "The Student's Handbook of 
Surgical Operations," by Sir K. 1 reves, Bart , K C V O , 
abridged from the new edition of " Fhe Manual of Operative 
Surgery, " illustrated 

The following are in preparation at the Clarendon 
Press — "The Ancient Races of the Thdrbaid, beiiw an 
Anthropometrical Survey of the Inhabitants of Upper Egypt 
from the Earliest Prehistoric Times to the Mohaihmed^ 
Conquest of Egypt," by Dr A Thomson and D. RMMM- 
Maclver, Sueas'^i " Das Antlitz der Erde," auMHKd 
English translation, by Dr H Sollas, edited by Prof J. 
SolTas, FRS., with preface written by Prof Suees for the 
English translation , " Index Kewensid Plantarum Phanero- 
gamarum Supplementum secundum, nomina eC synonyms 
omnium generum et speclerum ab Initio anni 1S96 ad finem 
anni 1000 complectens " i Goebel's "Organography of 
Plants," authorised English translation, by Prof 1 - Bayley 
Balfour, F.R S , vol li , " Special Organography "A 
Geometrical Political Economy . being an Eloflientary 
Treatise on the Method of Explaining some of therThaories 
of Pure Economic Science, by means of Dlagriitfa^” bj H 
Cunynghame, C B . " India, by Sir T. Holdtch, K C f.E , 
and ’ The Farther East,” by A Little. 

Messrs T and T Clark announce'— A naw series, The 
Library of Ancient Inscriptions, " In which tvUl a|jipdar 
" Babylonian and Assyrian Laws, Contracts, aAd Lettefb," 
by the Rev C H W Johns, " History of the Dlscoyery 
and Decipherment of the Ancient Inscriptions," by Prof 
C F Kent and Dr G. A Reisner; " Babylonian and 
Assyrian Epics, Penitential Psalms, Proverbs, and Religious 
Texts," by Prof F Delltzsch ; " Egyptian RaHpOUs, 
Magical, Medical, and Scientific Texts, Lagal and Buslddss 
Documents," by F L Griffith, " Assyrian Hlstoi’le^ 
scnptions," by Prof, M Jastrow, "Inscriptions of Pales- 
tine, Syria, and Arabia," by Prof C C Torrey , " Egyptian 
Tales. Proverbs, Poems, and Belles-Lettres, by Prof 
Maspero, "Egyptian Historical and Biographical J'd^crlp- 
tions," by Prof W Max Muller. They also promlsa " By 
Nile and Euphrates a Record of Discovery and Adventure, 
by H V. Geere ^ 

Mr W B Clive's list contains — " A Higher Tekt-btek 
of Magnetism and Electricity," by Dr R W Stewart, 
"Technical Electricity," by Prof Davidge and R W 
Hutchinson, "Preliminary Geometry (part 1,, the Junior 
Geometry), for the Preliminary Cambridge Local,'* by 
W P. Workman; "Tutorial Geometry," by W P. Work- 
man , " School Magnetism and Electricity," a school OOufse 
by Dr. R H Jude; " Properties of Matter", "Practical 
Physics"; " First Stage Theoretical drgdnlc ChdmiStfy," 
by R A Lyster , " First Stage Physiology *’ ; " Ffrit Sfige 
Human Physiology ", " First Stage A^led Mdehanlcs", 
" Deakin's Algebra '* scholarship edition, " Sdiolarghip 
Geometry ", " Scholarship Graphs ", " Scholarship 

Elementary Sciened," section I ; ‘Scholarship Elemehtfiry 
Chemistry " : " Scholarship Eleftifentary Astronomy . 

" ScholarshiiF Elementary Biology " ; " DeoklriV AteeVra," 
certificate edition, by Rupert Deakin; " Deahld^s Eudld," 
certificate edition, Books i., 11 ^ 111., Iv (1^0), 'vl. (¥^4). 
bv R Deakin, "Graphs/' the graphic representation of 
algebraic funcliofli; General Elementary SrienOa,'''|Nrtt i, 
" Physiograttfiy," part !!., "Blolag7"( part l.‘ Sihool 
and Home Hygiene," by R A. Lj^ter; Xnd lie* «tltipiis 
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of, New Matriculation Chemietry", "Tutorial 
Cliagijrtryf " part i , " First Stage Building Construction," 
by Cunningham, " First Stage Magnetism and Elec- 
tricity/* by Dr. R. H Jude 

Mdurs. Archibald Constable and Co , Ltd , announce — 

Wanderings In the Great Forests of Borneo, Travels and 
Researches of a Naturalist in Sarawak," by Dr O Beccari, 
reviMd and edited by Dr, F H H Guilleman, illustrated , 

Agricultural and Pastoral Prospects in South Africa," by 
Colonel O Thomas, " The Conception of 1 minor tal ity, " by 
Prof. W. Royce, being the Ingersol lecture, " Science and 
Immortality," by Prof. W Oaler, F R S , " New Methods 
of Treatment," by Dr Laumonier, translated and edited 
from the second edition by Dr. H W S}ers , " The Surgery 
of Che Diseases of the Appendix Vermiform is and their 
CocnpliGations," by W H Battle and Dr E M Corner, 
" Clinical Causes of Cancer of the Breast," by C H Leaf, 
" Leprosy and Fish Eating," by Dr J Hutchinson, F R S , 
" ClinicaJ and Pathological Observations on Acute 
Abdominal Diseases," by Dr E M Corner, "Reinforced 
Concrete," by C F, Marsh, illustrated, "Smoke Preven- 
tion and Fuel Economy," by W H Booth and J B Ker- 
shaw, illustrated , " Small Dust Destructors for Institutional 
and Trade Refuse," by W F Goodrich, illustrated, 
"The Microscope," by Prof A E Wright, illustrated, 
" Eioctnc Furnaces and their Industrial Application," by 
J Wright, illustrated, and a new edition of "Farthest 
North," by F Nansen 

Messrs. J. M. Dent and Co will issue — Forestry," by 
Prof Schwappach, translated by F. Storey 

Messrs Duckworth and Co announce — ** Fetichism In 
West Africa," by the Rev. Dr R. H. Nassau, illustrated, 
and a new edition of " A Glossary of Botanic Terms," by 
B D. Jackson. 

Mr W Engelmann (Leiprig) gives notice of — 
" EmfUhrung in die tnedlsimsche Optik," by Dr A, 
Oleichen, illustrated, " Handbuch der neidekultur," by Dr 
,P Graebner, illustrated, "Conspectus Florae Grscs," by 
E V HaUcsy, vol lii , fasc 11 , " Handbuch der BlUten- 
blologie," by Dr P, Knuth, lil Band, 2 Tell, " Grund- 
iinien einer Psychologie der Hystene," by Dr Hellpach , 
" Experimentellek' Beitrag zur Physiologie der Splnalgan- 
gllen und zur Lehre von den irophischen Nerven Zu gleich 
ein Beitrag zur Pathogenese der Tabes dorsalis," by Dr 
Kbstef, "Grundzuge der Knstallographie, " by Prof 
C M Viola, illustrated, "Kants Rassentheone und ihre 
bleibende Bedeutung, " by Dr T Elsenhans , and Lehr- 
buch des gesamten Tiefbous," by Prof. K Esselborn, 
illustrated 

Messrs J, Finch and Co , Ltd , give notice of - — The 
Verba Library," being the principal ideas and facts 
of physical, philosophical, and social sciences in the words 
of their original masters — Philosophy," by Dr E Reich, 
" Economics," by A Milnes, and "Natural Science," by 
Prof E Ray Lankester, F R S 

Mr Gustav Fischer (Jena) promises — " Ergebnlsse, 
Wlssenschaftliche, der deutschen Tiefsee- Expedition auf dem 
Dampfer PaldiiFia, 1808-9," edited ^ Prof C Chun — 
vol IV., Hexactlnellida, by Prof. F E Schulze, illus- 
trated , vol vl , Brachyura, by Dr F Doflein, Illus- 
trated ^ and " Handbuch der pathogenen Mikroorganismen," 
vol. iv , illustrated 

Messrs R. Friedlander und Sohn (Berlin) give notice of — 
** Die Kfifer der Balkanhalblnsel mit Berlicksichtigung 
Klehi-AslenB und Kretas," by V Apfelbeck, vol. ii , "Die 
Vdgel der palaarktischen Fauna," by E Hartert, Heft. 111. ; 
** Analytlsche tlberslcht der palaarktischen Lepidopteren- 
famtllm," by C. Ir. Hormuzaki, Illustrated, " Abblldungen 
der Gnindformen deutscher Orchideen," by Krdnzlin Muller, 
coloured platom with text, " RdsuUats d\i Voyan du S.Y , 
Belgica, 1S97-Q9, le Comm aif dement de A de Gerlache 
de'Gomery," in ten volumes, " R^sultats des Campagnes 
flGientifiquea accompUn per Albert Prince de Monaco " , 
" fieiTelch " ^Lfef. Amphlpoda, 1 , by T R R. 
Stebbl^; Llef« aa, H^comidm, by H. Stichel and H 
fRiBarthj' "Catalogue Mammal lum iem vlventium quam 
ioeslliumr" Quinquannafe Supplementum Anno 1904, by 
E. L- Trouessart, fasc II 

, . The Uit of Meaers. Charles Griffin and, Co , Ltd , is as 
follows*-*" A Teat-book of Physica,^' by Profs J H 
^pyntlag, F.R.S,, dnd J. J Thomson, F.RS, vol 111 , 
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"Heat," illustrated, "Light and Magnetism and 
Electricity", "Constructional Steel Work," by A W 
Farnsworth, illustrated, " Oil Fuel," by S H North, illus- 
trated , " Smoke Abatement," by W Nicholson, illustrated , 
" Analysis of Mine Air," being 'translations, with additions, 
by the late Sir C Le Neve roster, F R S , of pamphlets 
by M Poussigne and Dr Brunck, to which is added ong^inal 
papers by Dr J S Haldane, F.RS, illustrated, "Elec- 
tricity Control," a treatise on electricity switchgeoi' and 
systems of transmission, by L Andrews, illustrated ; 
" Spinning and Twisting of Long Vegetable Fibres (Flax, 
Hemp, Jute, Tow, and Ramie)," by H R Carter, illus- 
trated, " The Synthetic Dyestuffs and the Intermediate Pro- 
ducts from which they are Derived," by Drs J C. Cain 
and J F Thorpe, illustrated, "Inks their Composition 
and Manufacture," by C A Mitchell and T C Hepworth, 
illustrated, " A Text-book of Human Physiology, Including 
Histology and Microscopical Anacomy, with Special Refer* 
enie to the Requirements of Practical Medicine," by Dr. L 
Landois, translated and edited by Drs A. P Brubaker and 
A A Eshncr, illustrated, and new editions of " Chemistry 
for Engineers and Manufacturers," by B Blount and A G 
Bloxam — ^voJ 1 , Chemistry of Engineering, Building and 
Metallurgy, vol il . the Chemistry of Manufacturing 
Processes, Illustrated, "Getting Gold a GoId-mlnlng 
Handbook for Practical Men," by J C. F. Johnson, illus- 
trated, " The Chemistry of Gas Manufacture a Handbook 
on the Production and Purification of Illuminating Gas," 
by W. J A Butterfield, vol 1 , illustrated , and " C^careous 
Cements their Nature, Manufacture, and Uses," by G R 
Redgrave and C Spackman, illustrated 

Messrs Gurney and Jackson have In preparation an illus- 
trated book on " British Mammals," by Captain Barrett 
Hamilton, based to some extent on the work of the late 
Prof T Bell 

Mr W Heinemann's list contains — "The World's 
History, a Survey of Man’s Record," edited by Dr H F 
Hrimolt— Western Europe since 1880, the Atlantic Ocean, 
Eastern Europe, the Slavs, and the Teuton and Latin Races , 
also " In the Unknown Pamirs Vakhan and Garan,*| by 
O Olufsen, illustrated , and " Publications of an American 
Archxological Expedition to Svria in 1899-1900 " 

Messrs T C and E C Jack promise — ** The Edin- 
burgh Stereoscopic Atlas of Anatomy," edited by D 
Waterston , "Moths and Butterflies of the United States 
East of the Rocky Mountains," fay S F Denton, two vols , 
"Spanish-Colonial Architecture In Mexico," by S Baxter, 
ten vols , illustrated, " Round the World," a senes of geo- 
graphical readers; and "Nature-study Readers." 

Mr John Lane gives notice of. — " Africa from South to 
North through Marotseland," by Major A St H GibbOns, 
two vols , illustrated ; " Birds by Land and Sea," by J M 
Boraston, illustrated , In the senes of " Handbooks of 
Practical Gardening"' — "The Book of the Lily," by W 
Goldring, "The Book of Topiary," by C H Curtia and 
W Gibson, "The Book of Rarer Vegetables," by 
G Wythes and H Roberts, "The Book of the Inp," by 
R I Lynch , and " The Book of the Scented Garden, ^^'by 
F W Burbridge 

The following Is the list of Messrs. Crosby Lockwood and 
Son — " Marine Engines and Boilers, their Design and 
Coni^truction," based on the work of Dr G Bauer, trans- 
lated by E M Donkin and S. B Donkin, edited by L S 
Robertson, "The Mechanical Handling of Materials," by 
G F Zimmer, Illustrated , " Engineering Tools, a Practical 
Treatise, Including Instruments of Measurement,*' by 
J Horner, illustrated , " The Cultivation and Preparation 
of Para Rubber," by W H Johnson, " Budding Materials, 
a Practical Handbook on their Properties and Uses," by 
C Healy^ and a new edition of " Concrete, its Nature and 
Uses," by G L Sutcliffe 

Messrs Longmans and Co announce r — " The Mammals 
of Grea( Britain and Ireland," by J G, Millais, in three 
volumes, illustrated, vol 1. , in " Text-bpoks qf Physical 
Chemistry," " Electro-chemistry," part 1 , General Theory, 
by Prof. A. Lehfeldt, including a chapter on the rela- 
tion of domical constitution to conductivity, by T. S. 
Moore , pert ii , Applications to Electrolysis, Pnmaiy and 
Secondary Batteries, &c. , "Spectroscopy," by E, C C 
Baly, " Cheinical Dynamics, and Reactions/' by 0 r, J. W 
Mclior; also a Text-book of Medical Practice, by varidis 
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contributors, edited bv Dr W Bain, illustrated, *' Machine 
loots and Workshop Practice," by A Parr, illustrated, 
" Laboratory Studies for Brewing Students^ a Systematic 
Course of PraLtical Work in the Scientific Principles Under- 
lying the Processes of Malting and Brewing," bv A J 
Brown, illustrated , " Petrol Motors and Motor Cars, a 
Handbook for Engineers, Designers, and Draughtsmen," 
by T H White, illustrated, "A Complete Class Book of 
Naval Architecture, Practical, Laying Off, Theoretical," by 
W J. Lovett, illustrated, " An Introduction to the Geology 
of Cape Colony," by A W Rogers , " A Gardener's Year," 
by H Rider Haggard, illustrated , " Life and Energy, an 
Attempt at a New Delinition of Life with Appluations to 
Morals and Religion," by W Hibbert , "The Principles 
of Education," by T Rayniont , " A Handbook to Agra and 
the Taj, Sikandra, Fatepursikri, and the Neighbourhood," 
by E B }Iavell, illustrated, and a new edition of 
" Engineer's Valuing Assistant, being a Practical Treatise 
on the Valuation of Collieries and other Mines," by H D 
Hoakold 

Messrs Sampson Low and Co , Ltd , promise — " Japan, 
the Place and the People," by G W Browne, illustrated; 
and new editions of " Manual of First Aid," by Dr J A 
Austin, and "Analysis Tables for Chemical Students," by 
R L 1 aylor 

Messrs Liizac and Co have m the press a translation of 
Baron Max von Oppenheim's " Rabeh and the Lake Chad 
Country " 

In the list of Messrs Macmillan and Co , Ltd , we 
notice — " Ihe Native Iribes of South-east Australia," by 
Dr A W. Howitt. illustrated, " Inbes of the Malay Penin- 
sula," by W W Skeat, two vols , illustrated , " The Origin 
and Development of Moral Ideas," by Dr E Westermarck, 
two vols , " vScientific Fact and Metaphysical Reality," by 
R B Arnold, " Miscellaneous Essays^* and " Philosophical 
Fragments," each by Prof H Sidgwick , "The Cam- 
bridge Natural History," edited by Dr S F Harmer, 
F R S., and A E Shipley, F R S , illustrated - — vol vii , 
Balanoglossus, Ate , by Dr 5 F Harmer, F R S , Ascidians 
and Amphioxus, by Prof W, A Herdman, F R S , Fishes, 
by Dr T W Bridge and G A Boulenger, F R S , vol 1 , 
Protozoa, by Prof M Hartog, Sponges, by Prof W. J 
Sollas, F R.S., Jelly-fish, Sea-Anemones, &c , by Prof S J 
Hickson, F R S , Star-fish, Sea-Urchins, &c , by Prof E W 
MacBnda , vol iv , Spiders, Mites, Ac , by C Warburton, 
Scoroions, Trilobites, Ac , by Dr M Laurie, Pyctiogonlds, 
by Prof D'Arcy W. Thompson, C B , Linguatullda and 
Tardigrade, by A E Shipley, F.R S , Crustacea, by Prof 
W. F. R Weldon, F R S , and new editions of " The 
Scenery of England and the Causes to which it is Due," 
by the Right Hon. Lord Avebury, F R S , illustrated , " A 
Treatise on Chemistry," by Sir H E Roscoe, F R S , and 
Prof C. Schorlemmer, F R S , vol 1 , the Non-inetallic 
Elements, revised by Drs H G Colman and A Harden , 
and " A Handbook of Metallurgy," by Prof C Schnabel, 
translated and edited by Prof H Louis, two vols , illus- 
trated. 

In Mr Murray's list are to be found — " Recent Develop- 
ment in Biological Science," by W B Hardy, FRS . 
" Bacteriology and the Public Health," by Dr G. New- 
man , " The Culture of Fruit Trees m Pots," by J. Brace, 
illustrated , " River, Road, and Rail, some Engineering 
Reminiscences of Undertakings In Various Parts of the 
World, including the St, Gothard Tunnel and the Zambesi 
Falls Bridge," by F Fox, illustrated ; " Hints on the Horse, 
for Artist and Buyer," by Captain C N Gonne, RA, 
illustrated , " The Moon, a Summary of the Existing Know- 
ledge of our Satellite, with a Complete Photographic 
Atlas," by Prof W H Pickering, illustrated; "Artillery 
and Explosives, Essays and Lectures Written and Delivered 
at Various Times," by Sir A Noble, RGB, FRS, illus- 
trated , in the "Progressive Science" Senes — ^"Earth- 
quakes, in the Light of the New Seismology," by Major C. E 
Dutton, illustrated, and " Heredity," by Prof J. A Thom- 
son, illustrated, alao " Growth and Spread of Culture,’* by 
Prof E BT Tylor, FRS, illustrated, " A Second Course 
of Practical Science," bv J. H Leonard and W H Salmon , 
" A Primer of Botany," by Prpf J B Farmer, FRS, 
" The Vegetable Garden, or the Edible Vegetables, Salads, 
and Herbs Cultivated in Europe and America," by W. 
Robinson , and a new edition of " Marine Boilers, their 
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Construttion and Working, Dealing more Especially with 
Tubulou^ Boilers," based on the first edition of the leork 
by M L E Hertin, brought up to date, edited by L. S> 
Robertson 

Messrs J Nisbet and Co , Ltd , promise — " A Tropical 
Dependency, being some Account of Nigeria, its Progress, 
and its Peoples," by Lady Lugard, illustrated 

Mr D Nutt announces — " Folk-lore of the Muiquakie 
Indians of North America and Catalogue of Musquakie 
Beadwork, and other Objects in the Collection of the Folk- 
lore Society," by M A Owen, Illustrated 

Messrs G P Putnam’s Sons' announcements include — 
" The Heart of the Orient Saunterings through Georgia, 
Armenia, Persia, lurkomania, and Turkestan, to the Vale 
of Paradise," by M M. Shoemaker, illustrated, "Stra- 
bismus, or Squint, Latent and Fixed, a Supplement to 
* Errors of Refraction, *" by Dr F Valk , " Field Book 
of W'lld Birds and their Music, being a Description of the 
Songs and Colouring of Wild Birds intended to Assist in 
the Identification of Species Common in the Eastern United 
States," by F S Mathews, illustrated, "An Introduction 
to Vertebrate Embryology Based on the Study of the Frog 
and the Chick," by Dr A M Reese, " Bog Trotting for 
Orchids," by G G Niles, illustrated, “ IW*® Mystic Mid- 
Region, the Deserts of the South-west," A J Burdick, 
illustrated, “The Trees of North-eastern! America," with 
introduction by N L Britton , and new editions of " Land- 
scape Gardening," by S Parsons, jun , and " TliC'jSflp’ubs of 
North-eastern America," by C S Newhall, two vols in 
one, illustrated 

The Walter Scott Publishing Co , Ltd , give notice of — 
" A Study of Recent Earthquakes," by Ur C Davison 
" Science and Hypothesis," by Prof H Poincar^, translated 
by W J Greens treet , and a new edition of "Electricity 
In Modern Life," by G W- de Tunzelmann, illustrated 

The announcements of Messrs Swan Sonncnschein and 
Co , Ltd , include — " Physiological Psychology," by Prof 
W Wundt, a translation of the fifth and whollv rewritten 
(1902-3) German edition by Prof E B Tichener, in 
three vols , vol i , illustrated ; an abridged edition of 
Erdmann's " History of Philosophy," based on the fifth 
German edition, revised by Dr B Erdmann, translated and 
edited by W S Hough , " A Philosophical Introduction to 
Ethics,'^ by W. B D Gibson, "Thoughts and Things a 
Genetic Study of Logical Process,” bv Prof M Baldwin, 
"Student’s Text-book of Zoology," by A Sedgwick, 
F R S , vol 11, illustrated, and new editions of "Hand- 
book of Systematic Botany,” by Dr E Warming, trans- 
lated and edited by Prof M C Potter, illustrated, " Intro- 
duction to the Study of Organic Chemistry,” by J Wade, 
illustrated, and "Sanatoria for Consumptives in Various 
Parts of the World," by Dr F R Walters, Illustrated 

Mr E Stanford announces — " The Sea Fishing Industry 
of England and Wales, a Popular Account of the Sea 
Fisheries and Fishing Ports of those Countries," by F G 
Aflalo, illustrated; " Stanford’s Compendium of Geography 
and Travel " Supplementary volume), " Glossary of Geo- 
graphical and Topographical Terms, and of Words of Fre- 
quent Occurrence in the Composition of such Terms and 
of Place Names," by A Knox, "Stanford’s Geological 
Atlas of Great Britain (based on Reynold’s Geolo^cal 
Atlas), with Plates of Characteristic Fossils, Preceded by a 
Description of the Geological Structure of Great Britain 
and its Counties, and of the Features Observable along the 
Principal Lines of Railway," by H B Woodward, FiR S , 
illustrated, and a new edition of " Stanford's Compendium 
of Geography and Travel " Africa vol 11 , South 
Africa," by Dr A H. Keane, illustrated 

Messrs W Thacker and Co promise — " The Explor- 
ation of Tibet," by G Sandberg; " The Birds of Calcutta, 
by F Finn, "Indian Electricity Act, 1903," by J. W 
Meares, and new editions of "Game, Shore, and water 
Birds of India," by Colonel Lemessurler; and "Astronomy 
without a Telescope," by E W Maunder 

The University Chicago Press (Chicago) wifl publish — 
"Studies in Genoral Physiology," by Dr J. Loeb, t'J'O 
vols , and " Lectures on the Calculus of Variations,’ hv 
Prof O Bolza. 

Mr Fisher Unwin announces . — Travel, Explora^on 
and Climbing in Siberia," by S Turner, Illustrated ; The 
Land of the Horn," by W 5 , Barclay, Ulustfat*'^* » 
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" Through Town and Jungle Fourteen Thousand Miles 
Awhahl among the Temples and People of the Indian Plain," 
by W, Hi and F B Workman, illustrated, ** British Bird 
Life," by W. P- Westell, illustrated, and "Gardening for 
Che Vllllion," by A. Pink 

Memra. Whittaker and Co 's announcements are as 
follow*-^** Insulation of Dynamo Electric Machinery," by 
H W Turner and H M Hobart, " Armature Construc- 
tloA, " by H. M Hobart; "Steam Turbines," by H M 
Hobvt and T Stevens, "Concrete-Steel," by W Noble 
Twelvetrees, "Practical Wireless Telegraphy," by Prof. 
Ma^zotto, translated From the Italian by S Bottone, " Per- 
centage Tables for Elementary Analysis," by L F Gutt- 
mann , and new editions of " The Alternating Current 
Circuit and Motor," by W P M^cock, " Electricity in its 
Application to Telegraphy," by T E. Herbert; "Central 
Station Electricity Supply," by A Gay and C H Yeaman , 
" The Management of Accumulators," by Sir D Salomons , 
and " The Optics of Photography and Photographic 
Lenfies," by J T. Taylor, revised by P. F. Everltt 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Mr George H Carpenter, of the Science and Art 
Museum, Dublin, has been appointed professor of zoology 
In the Royal College of Science for Ireland 

At the inaugural ceremony in connection with the 
University of Leeds on Thursday, October 6, the following 
honorary degrees, among others, will be conferred — D Sr , 
Lord Rosse, Lord Kelvin, Sir Isaac Lowthian Bell, Sir 
James Kitson, M P , Sir William Broadbent, Sir 

Arthur W Rucker, Dr Thorpe, C B , Dr C G Wheel- 
house, Mr Jonathan Hutchinson, Mr J P Teal, Dr 
H Jackson, Prof Miall, Dr Tempest Anderson, and Prof 
A W Mayo Robson 

The inaugural lecture of the new session of the London 
School of Economics and Political Science will be given by 
the director, Mr H J Mackinder, on Monday, October 3, 
on “The ISIeed of Scientific Method 111 Affairs" The 
arrangements for the spssion include courses of lectureh on 
all branches of economics, sociology, and cognate subjects 
of decided value lU the development of a scientific spirit in 
commerce and industry. Among the lecturers are Mr A L 
fiowley. Dr F Cannan, Mr H S Foxwell, Prof A C 
Haddon, Mr A W Pollard, and Dr E A Westermarck 

The Department of Agruulture and Technical Instruction 
for Ireland pioposes to establish for the year 1904-5 a 
limited numbef of rommernal scholarships, tenable for one 
year only (value lool each), at such srhoolx as the depart- 
ment may approve , also one scholarship for persons 
in fh® woollen industry, and one for those engaged 
m the leather and tanning industries These scholarships 
Will be tenable at some higher Institution, to be approved 
^ the department, in which these industries are taught 
They will be of the value of 8of .each, and may be renewable 
for second and third years at the discretion of the depart- 
ment, Candidates for the scholarships must apply for forms, 
which should be returned to the department duly filled in 
not later than October 5 

It Is announced in the British Medical Journal that Lord 
Strathcona and Mount Royal, the Chancellor of McGill 
University, Montreal, has presented the sum of 10,000/ 
to the medical faculty This is in addition to a gift 
of 30,000/. which Lord Strathcona made to the medical 
faculty about two and a half years ago The whole 
of that sum was expended in alterations and ex- 
tensions of the buildings of the faculty , these were so 
extensive that they practically amounted to rebuilding Two 
new lecture roomSj and three laboratorips for chemistry, 
physics, and hygiene respectively were erected, and o|her 
alterations and additions made which greatly increased the 
working power of the faculty. These buildings, which were 
opened by the Prince of Wales about two years ago, cost 
some more than was expected. The further 

sum now given by Lord Strathcona ia intended to cover the 
deficit and to assist the general work of the medical school 
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At University College, London, on October 3, Prof. 
Norman Collie will give a public Introductory lecture to the 
faculty of medicine on " The Bearing of Chemistry on 
Medicine " On October 18 Sir William Ramsay will com- 
inenrs a course on the chemical aspects of the recent dis- 
coveries connected with radio-active matter A course Of 
lectures on spectroscopy and spectrum photography, by Mr. 
E C C. Baly, will be given twice during the session, 
beginning m November and February. 

A list of courses of lectures and practical work at Herald 'a 
Institute — the London Technical School of Leather MonU'' 
faeture — ^has been received The school Is a monotechnic 
equipped with every appliance requisite for the practical 
manufacture, currying, dyeing, and finishing of all kinds 
of leather Students are urged to go through courses ^of 
study of two or three years” duration, and every possible 
facility Is afforded to those who desire to carry out original 
researches 

The syllabus of classes at the Sir John Cass Technical 
Institute, Aldgate, shows that much care has been devoted 
to the organisation of the work of the institute, which Is now 
an educational centre for Industrial classes, men and women, 
of east London The institute has now completed its first 
two sessions, and a fairly definite line has been taken In the 
science teaching, which is chiefly concerned with phvsics, 
chemistry, and metallurgy, whilst these departments are 
correlated to the department of arts and crafts in respect 
to the teaching of art metal work, jewelry, and enamelling 
Metallurgy is one of the more special departments of the 
institute, and we notice that a course is announced on 
metallography 

At St Thomas's Hospital Medical School the entrance 
scholarship in natural science, of the value of 150I , has 
been awarded to Mr Ernest W Withey, and the university 
scholarship, of the value of 50I , to Mr Charles E White- 
head, of Caius College, Cambridge 


SOC/ET/E5 AND ACADEMIES, 

London 

Royal Society, July 26 — " On the Production of a Specific 
Gastrotovic Serum — Preliminary Communication " By 
Dr Charles Bolton. Communicated by Prof, Sidney 
Martin, F R 5 

This communication deals with the production of a gastro- 
toxic serum by the injection of the mucous membrane of the 
stomach (1) of the guInea-pig into the rabbit, (a) of the 
rabbit intu the rabbit, and (3) of the guinea-pig into the 
guinea-pjg 

In each rase the blood of the injected animal becomes 
toxic , in tho first case for the guinea-pig, in the second 
case for the guinea-pig, and In the third rase for the 
rAbbit 

The lesions produced by injection of the serum are in all 
three rases the same They consist of circumscribed areas 
of necrosis in the mucous membrane of the stomach 
a<isoLiBtcd with hEmorrhage, the latter being secondary to 
the necrosis, and to some extent also of hsmolytic origin. 
At a later stage definite ulcers of the stomach are produced, 
and in this process of ulceration the gastric juice » con- 
sidered to play a prominent part The remaining portions 
of the alimentary canal are found to be normal The gastro- 
toxic serum does not produce any visible change in the 
stomach cells which are exposed to its action in vitro 

An Inquiry into the nature of the gastrotoxin has shown 
that It consists of an " Immune body," which is newly 
formed in the blood and resists the action of heat, and a 
" complement " which is contained in the normal blood and 
IS destroyed by heat 

The s^cifi^ity of the gastroioxin was tested by mixing 
various cells (such os liver, blood) with it previous to it# 
injection in order to ddterinlne whether guinea-plg*i 
Btomaoh cdla alone, or whether any other cells, could eiArOCt 
the " Itithntna body " As the result of this, it waj found that 
guinea-pig's etonuch cella alone in the first two caaee were 
able completely to extract the " immune body '* and thug 
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rend^ the serum inactive It was, howaver, founds on 
immunisation of a rabbit against guinea-^ig's stomach 
oells washed quite free from blood, lihat the hsemolytio 
power of the rabbit's serum for |^meaH>iff’s red blood^m^ 
puBcJes was much increased, and therefore that the gaitric 
dells possess receptors to some eatent in common with red 
bUM ^xirpuscles The ^astrotoxln is thus shown to conalit 
^ t^o factors — (t) g'astrotoxic, (a) hsmolytic 

Tho hsmolytic /actor is by no means the more important, 
because the lesions produced were in the hitherto observed 
dasds limited to the itoniach, the hsmolytic factor covLd 
eitr acted fi*om the serum leaving the gastratoaic factor, 
and In many caaes no evidence of Immotysls could be found 
on microscopic enamlnation of libe lesions ' 

In the case of the gastrotoAlc semm produced by Injection 
of the stomach cells of the rabbit Into the rabbit, it was 
found that though the rabbit *s stomach cells possessed an 
affinity for the g'astrotoain, ^ they completely failed to 
extract the "immune body When exposed to the action 
of the serum m vif ro^ tps ^erefore concluded that prob- 
ably this phenon^enon, togfetHef with absence of autolysis, 
may be explalnoi by the fii^sence of an " anti-unmune 
body " which is concomitantly formed by the rabUc to 
protect itself from the ejects of the poison » which Mt is 
manufacturing 

This opens up a hitherto unexplored field in the ^'thology 
of hui^n gastric ulcer 

Paris, 

Academy of Mcucei, Sepcndber Maseart la the 

ohair — On the production of sugar in the kidney dog 
to which phloridzln has been administered R LAplM 
and M Beulud. It is Shown Chat the sugar obtained in 
experiments in gloss dOcs not garp an exact tneasure of the 
Sugar actually pnesent In the nloodrln the veins — On, the 
depth of field and focal length of photographic objecflves 
J Thovart. ^ Regarding the object o| photography as \he 
reproduction 'of an object as seen' by the eye, the limit of 
angular definition of a photographic image should be dlKidt 
1/3000 It IS shown that this ideal cannot be attained, for 
lenses of short focal length --On the chemickl composition 
and formula of adrenalin Gabriel ■•etrah^. Three 
formulsB have been proposed for adrenalin, the actfve sub- 
stance in the extrart of suprarenal capsules Starting with 
iifl kilograms of the fresh organs, from 4000 Jnqrses, 125 
grams of crystallised acirenalin were obtalhed, and this 
was su'bmitted to an elaborate fractional precipitatipn. The 
figures obtained by combustion analyses of the Various frac- 
tions were very concordant, and show that crystallised 
adrenalin extracted from the suprarenal capsules of the 
horse Is a distinct Substance and not a mixture The 
molecular weight was fixed by the lowering of the freesing 
point of glacial acetic acid, and the formula of the aub- 
stanLC fixed as,CaH,|tNO^, this agreeing with the yfewS of 
Aldrich — ^The nomenclature of the rosanillhes 1 " Jules 
Behmldlln.-^Tetraoxycyclohexane-msanilines a new class 
0/ colouriesB derivatives Jules SehniMlln. The formation 
of this new class of compounds depends on a simple hydro- 
lysis Which rosaniline salts undergo In acid solution , ^e 
conclusion is drawn from these experiments Chat the salts 
of rosan limes conCala four double Udl^ageS of the fatty type^^' 
— Ultrajiucrofwplc ^jbsarvotlonr dn Mlutfons of pure 
glycogen . WiLhelA Bim and ' Madams ' Zl Cfotln- 
Oniaowetat Two eSts of experunenCs are d^Knb^, ne 
hrst sol. agreeii^ with the results -of Raehimann. sho^-tMt 
an aqueous Idfotioit of glycogfeVr contains partlciiB of 
difTereqC diameters, varying with the cohditioti of the eolu- 
in the second set, the effect ort the sixe of the par- 
licies by preclpitaiion with gradually increasing quanibbts 
of precipitantl was studied 

I f * 

,, ..N«w South ^ 

Rogal Society, August^ C O BaigespresWedt^^tfl^^ 

^air — Oiv EucalyjRus IgnoSty^eir voJue Idr tiACtURee^mnd 
the non-gelatlniaatfon of the product qf . cerQUd spacM t 
BmlM*! In this paper, Which, le^AMS^cond of the 
serfei dealing with C;ucalyptus fcillpa, the auth^^»«h0W8 
ihot the tannins in the exdQatiooS mm the varidue Wca- 
hpts vary largely m cMaracter. and th While odm^^klnos 
gelatmisp in tinctures, others do not llierc is a waffc- 
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oble regularity in the actum of kipos from allied 
j^nd the marked ilifferenoee ^ the rannlns themseLvea hppSnr 
i jm be the reason why they^ act so differently os miardv' 
- gelatinlsation There are tliree tomifoa^at least 
lyptus klnos, and all are determlnafalo by reagent*— 
some hydrographical data in relation ib 4xaan currents i 
H. Lenohan. A paper dealing with ocean drlfla, 
cipally m the southern hemisphere It contains » thbuinted 
statement of i8a records, the most' Important b(' wblchr 
travelled a distance of ii,3fo miles between Jurte 19, 1901, 
and March 5, 1904, at a daily rate of iiA miles Thitfe are 
also eleven other drifts mote than 3000 miles long Two 
charts accompany the paper, showing the positions wherei 
the records were cast adrift and the places where found. 

QdTTiNGER. 

Royal Society of BcleDcea ^The NacM€httn fpb^o- 
mathematlcoJ section), part iv for 1904, contains the follow-' 
Ing memoirs communicated to the society ^ 

July 9 — W. oiopiiet I "" On the formation of nitrogen 
dioxide at high temperatures, H Oortflon Measurements 
of armosplheric electricity during two balloon ascents. 
Wilhelm Blltn . Ultra-ipicroscopic observations, 1 The 
precipitation of sulphur from thiosulphurlc add and of 
selenium from selenious acid 

Junq 25 — M MInhownkI ' On the closest possible 

parallelopipadal piliqg of congruent solids 
July 23 — Eduard Blemko . Researches on the phenomena 
of discharge in Geisslfer tubes, r On the exhaustion of 
Geisster tubes by the electyiC current 
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.. ^ SEAS. 

7 %^ :Aroi9w«^n North Polar Expedition^ 1893-1896 
ReeuUt EdlM by Fridtjof Nansen 
VdI iv Published l^y ttie FVidtjof Nansen Fund 
for the Advancement dt Science Pp.' 232, 32 
plates (London . Lonj^mans, Green and Co , 
1904.] Price 2 IS net. J 

T he present volumei hi' continuation of those pre- 
viously published,* contains three articles, 
which may' be noticed in seguence, although the con- 
tribution by Dr Nansed 'constitutes the principal 
portion of the work^ ( 

In article xu ' H H. (ran deals with Dia- 
tomacett the Ice-Aoes and l^ank^ Of the 

Arctic Ocean " It is pointed out that tif \ plankton 
samples collected on prbvfeus ejEpedjti^^, to the 
Polar seas contained a considerable quaitky of 
algs, especially diajtoms; whereas the Xainples 
brought home by, Naivgen idditate that tb\ deep 
Polar Sea'.ito AjfliHtnVflbtbrill" species and spec! 

When found in quantity, they were principally o^yiic 
diatoms; but the author remarks that it ia dimiNilt 
to understand how all the crustaceans (Cala^ 
/iiiffiarchtchus, &c ) that swarm in the upper pprtu 
of the Polar Sea can And means of sustaining 
The samples of diatoms taken upon the drift-ice] 
partly upon the ice-Aoes and at their edge, partly 
from cliB|U|qla'in the ice, are of greater botanical 
intereaU’^ M^ost of them myst have lived apd md]th 
plied' on the ice ; others, including a fedr fresh^ water 
forms, wery probably transported casually on tq 
ice. At present little is known concerning the dis-' 
tnbuUon of ice-diatoms, but the samples examined 
mdlcate that those of North Siberia and East Green- 
||b|d are directly connected with pae qnother; 
^IPr^study of these organisms appeacs lilmly to prover 
of value in determining the dnft of tite ice 
In article xii Johan Kiser describes "Tbe l^iower 
Silurian at Khabarova.*' Fossiliferoua calwOOiifs 
balates ^ere discovered by Nansen ;n I893 dib the 
"south side pf Yugor Strait, near Khabdrova^ south- 
west of the Yalmal peninsula. The fossils, though 

g ly lyooerved, could be identified aa 'belonging to 
braduopods Leptaena 5iru:ea, Orthis and Stropho- 
a ; and to the trilobites Asaphus, ' Megalaspi^ 
Remopleundes. They indicatp the zone of 
Asophur piatyurus, which belongs to the middle pact 
^f the Orilovician. ' 

Hyn article xiii. Nansen contributes an elaborate 
IPIhay on *' The Bathymetrical Features of the North 
Polar Seas, with 'a Discussion of the Continental 
Shelves and Previous Oscillations^ the Stio^Une^’* 
This work, illustrated by and profiles,' 

bodies the mor^ impi;ttan^ bb^rv^tiool and con^- 
sions of tho great explorferT ap4 wiU be of con* 
siderable ^fclterOst to gieologists, as »well as ' to 
geograplSlrs, as imitie aspects of the subject * 
been vigorously 'discussed by Prof Hull, pr ji W. 
Spencer, Mr. ^Hu^^on, and ^ir Archibald Geikle 

1 MoIim# of prilditl ‘«elSmc« ^ppoifwl Ifl Natuiw for J ana 14, 1900, 

Pb i 4 < i Jus f 3, I Pacoabor 4 , P 97 
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As painted out by the author, the general Ided 
prevailing before the expedition was that the North 
Polar ocean, between Siberia and North America, 
vJh a shallow sea, with a comparatively rapid do* 
position of sediments earned into it by the Siberian 
and American rivers, qf brought from the coast%by 
drifting ice The expedition has shown that the sOa 
occupies a' basin with depths approaching 4000 
metres, and that at present there is no rapid depasl« 
tion in it of sediments. Even the .dust carried by the 
winds, or otherwise dertyed frbni the' atmosphere by 
precipitation, settles on the Aoating ice, giving it a 
dirty brown appearance, and is transported tb, 
more southern latitudes, where t)ie ice melts. 
Proof has likewise been 'obtained that Franz Josef 
Land is a group of comparatively small Islands, and 
that pcobdbly no extensive iand-masses exist to the 
north of the NeW Siberian Islands The deep basin 
appears ^to be separated from the Norwegian sea by 
a shallow suboceamc ridge extending from Spits- 
bergei^^to Greenland. / 

Air hie •Fram was jiaavily laden, Nauden^hdd not 
encumbered her with the equipment necessary for 
^undin^ -in very deep water In the course of his 
drift aefoss the North Polar basin he soon di»- 
cov^cd that his arrangements for sounding were 
Insufficient, dnd new Hue had to be made from one of 
the ship’s thick steel-wire cables. Eventually, after 
'^"pjuch arduous labour, a (airly good sounding line, 
\^o metres long, was constructed According to the 
indlngs /thaa made, and to those known from 
exp^ittoQj?, a chart has been prepared to show 
Abalhyinetncal cqpditions erff- the northern sea^r 
buf>^uch nafiurally rcniainlb to be dope to deline^o 
in <^^1 Uieir submarine contours. The most strik- 
ing^* fmufa in this region is the broad and shallow 
cdi^t(fjbnka] ^^faeif extending nDrthwarbs from the 
Eiii^bG^a" poh'tinent, 'and oh Which are situated Bear 
Islani^r* )^it5];iergen, FranX Josef Archipelago, and 
jrtovaya i^emlya. Continued as iVis along the American 
bokdarfii it forms ^he most extensive Submarine shelf. 
Davis Stj^ait, with the deep Baffin Bay, and the 
Norwegi&n sea with the deep dc'liresston of t^e 
Ndirth Polar basin, form, with their many branches 
(e g. the .Barents Sea), enormous fjords penetrate 
ing this platform Soundings show that its depths 
ar?, on thr^Whofe^ very uniformi 

BlbeHan cojjkfinental shelf is regarded as a sub- 
mergddi^ traqj ttiat was originally ^Iptured with 
furrowa whkih weij^'the con tin nation s of the sounds, 
fjords, 'aod valleys of the borderland' Tlvpse depres- 
sions indy have been filled up by ground* moraines 
during..thc Glacial epoch, and also by (We deposi- 
ng oll‘ aediments outsfdc the margnv of 4 he 
Siberian iicc^&hert.4S well as by comparatively recent 
toHting Wrby debits from the '^rivers ai\d shoreX.i 
•tplpathig' J9e also assisted m the 'process. 

* AXt^, describing the^' Americas Arctic contjin^tal 
shelfi W, pulhor discussei the features of the 
\ftd JCara seas, in wh^ he« 
llalefs evidence ^ sculpturing^ by subaerial ** Rents', 
Ajt^iatfle an# glacial It Is \ interesting to read 
(p' 3 8) Athat*^ the^ possibility exists that there has 
* , . A A 
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been no oscillation of sea level, but that the channels 
may have been excavated by g’laclers to their present 
position below the sea surface " ; and, althoug-h the 
author does not regard this possibility as of much 
weight, we may recall attention to the Interesbng 
suggestion (quoted in Nature, July 7, p. a 18) made 
by Mr G K Gilbert, from his observations on 
Alaska, that glaciers, under certain conditions, may 
excavate beneath sea-level 

The continental shelf of the Norwegian coast ih 
somewhat irregular, the depth of the edge below sea- 
level dilTering much between 80m, and 300m , and 
It is only at a few places that it is as deep as 360m 
(aoo fms ). The great valleys and fjords of the land 
a^e often continued as submarine valleys or fjords 
across the submerged continental shelf, and at some 
points they open out at its edge, forming distinct 
incisions in the continental slope, but they are not 
as a rule traceable beyond the 400 metres line, and 
seldom even so far 

The Norwegian submarine channel at the southern 
end of Norway is regarded as part of the bed of 
the ancient '* Baltic River,” which drained the 
Baltic basin and southern Scandinavian tralcts. It 
IB pointed out that Prof, Amund Helland attributed 
this channel to the erosion of the Scandinavian 
glacier during the Great Ice Age, and the author, 
while admitting the influence of that glacier, con- 
siders that the present relative depth is dile to the 
adjacent areas having been to a great extent filled 
up with glacial drift 

After dealing briefly with the regions of the Feerobs 
and Iceland, and with the continental shelves of 
Britain, France, and North America, the author sum- 
marises his views on the general subject of the origin 
of continental shelves He discusses also various 
explanations that have been given 

Regarding the continental shelves as havij 
shaped prior to the • submerged valleys, and b 
ing the great extent of these shelves, and 
probability of regular and extended vertical 
ments of the lithosphere, the author in 1901 Bd 
concluded that they must be due to oscillations of 
the hydrosphere He now considers that the general 
level of the sea must have remained near its present 
position, despite many oscillations of the land, during 
the later geological periods The eroded parts of 
the continentai shelves must have been developed 
when the shelves were near to sea-level, owing their 
features partly to conjoint action of subaerial erosion 
and marine denudation, partly to deposition of 
terrigenous waste, and even locally to organic 
agents 

Attention is directed to the extensive coast plat- 
forms that occur in part a little below sea-level and 
extend above it, evidencing small oacillatiooB of the 
shore-line The Norwegian coast platform has % 
Surface formed chiefly by solid rt>c}c^, and the deptaa^ 
sions in it ore not filled up to any great extent by 
waste or glacial drift. This ''platform was in the 
authgp's opinion formed by marine denudation afte^ 
the Hordjp and channels now traversing it were cut; 
but the sculpturing may have been facilitated by 
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the clearing away of ddbfis by glacial action. 
believes that marine denudation is most potent wJtap, 
coasts are being slowly submerged ; but that file 
Norwegian platform can hardly have bfcen formcid 
during one period of submergence. These platforms 
were formed in comparatively recent times, whereas 
the continental shelves were to a great extent 
developed during Pliocene and Pleistocene times. 

With regard to the oscillations of the land, the 
author leaves the explanation in a somewhat vague 
state, observing in conclusion that 

” whatever the causes of the oscilJatttjt^ of the 
shorc-Iine may have been, the above llm seem to 
prove that, after each disturbance In Sie relation 
between land and sea, the earl’s enset has a 
remarkably strong tendency to return to a certain 
position of perfect .equilibrium, which is probably 
determined by the buoyancy of the crust floating On 
the underlying magma ” ' 

It. B. W. 


FOREST ENGINEERING 
A Manual of Forest Engineering for India By C.. G. 
Rogers. Vol 1 , pp xx + 3ai, price 6 s. Vol. ii., 
pp xix+aby, price 6s Vol. m , pp XJi4-39a, price 
75 6d. (Calcutta Office of the Superintendent of 
Government Printing, India ) 

T he manual under notice wa4 written by order of 
the Indian Government. The work covers the 
syllabus of the course of study at the Imperial Forest 
School ofvDehra Dun, but, in addition to this, there is 
much useful information included, giving the book a 
wider scope than the necessarily limited one of a 
syllabus of systematic instrucUon The manual has 
been divided into eight parts The separate parts deal 
with the following sublets — (i) building materials 
(a) building construe tio|^; <3) road making , (4) 

(5) ^transport of timA^V'w wells » (7) construction oP 
embankments and wactr channels, river training 
works; (8) demarcation of forests. 

In part i we have a vast amount of Information of 
the most useful kind on such materials as stone, backS) 
tiles, lime, and Umber The source, strength, 
durability, preparation, and preservation of those 
various materials have been fully dealt with, each 
under its own heading The last section of this pai^ 
is devoted to carpentry and join'ery, which, although 
not coming strictly under the heading of building' 
materials, fit very well into this place as the most con- 
veident for reference Part 11 , which is devoted to, 
building construction, includes much eminently sounn 
and useful information concerning foundatlOnsi waUs|!^ 
arches, floors, stairs, roofs, &c All the best authori- 
ties have been consulted, and no suggestion or recom- 
mendation has been made which cannot be easily and 
successfully put li^to practice by^^he forester with auch 
materials as he may find readjr^ to hand And mbst suit- 
able for his purpose, situated as ha often la in ouUo6» 
die-way urts of the world, where net only the advlto 
of a specially trained engineer, but also manufactured 
building materials are unobtainable. These two pal 4 
complete the first volume of the manual. 
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Fiam fiL. And [v , which deal respectively with road 
'' oiBking and bfid^es, form vol il ; here again the parts 
have been subdivided into sections The various 
problems and practical operations are dealt with in a 
very explicit and satisfactory manner In this volume, 
as well as m the others, many useful figures and illus- 
trations are given which supplement and enhance the 
value of the text Parts v to viii arc included in the 
third and last volume of the manual As the author 
points out, this volume deals with those subjects which 
are of special interest to the forest manager In deal- 
ing with the transport of timber, the author has given 
a complete account of the different methods of trans- 
port by roads, slides^ forest tramways, wire-rope ways, 
and water Each method has its own particular 
advantage, according to circumstances, which vary 
from place to place, but, with this volume as a guide, 
the forester need have no difficulty in selecting the 
method best suited to his own local conditions 
As the title indicates, the manual is intended for 
the use of forest officers in India, to whom it cannot 
fail to be of the greatest service and value Great care 
has been taken to make the work as accurate and up 
to date as possible, and with this end m view the 
author sent proofs of the different parts of the manual 
to the Inspector-General of Forests to the Government 
of India and all conservators of forests for circulation 
among such forest officers as they might select for the 
purpose of recording any suggestions which they had 
to make; hence before publication the book was 
subjected to a thorough, practical, and critical examin- 
ation, which renders it a standard authority and trust- 
worthy source of reference 
While not replacing any of the standard works on 
civil ' engineering, tbp manual fills a big gap in the 
literature, and it is written in such a way that even 
those who have not had a spec/^ straining in engineer- 
ing may understand and appredjAj^ jts use. This work 
merits, and will no doubt atwru a wide circulation 
outside India. As a work of reference it should be in 
the hanib of all whose profession brings them in con- 
tact with such engineering operations as do not require 
the skill of a highly trained expert. 

There' Is a marked absence of technical terms, and 
where the use of these is unavoidable the author 
takes good care to make their meaning thoroughly 
cleai^. The Illustrations form a very valuable feature 
of the n4hnua]p and greatly increase its practical utility 
In mostpases a detailed description has been appended, 
so that each figure may be clearly understood without 
any further refemnee to the text The majority Bf 
these illustrations were drawn specially for the manual, 
a fact which adds much to their value, Fof the few 
iUuBCvatioiia which have been borrowed Iran other 
sources ample acknowledgment is made. 

it will thus be seen that the manual embraces a wide 
range of subjectSi all of which are pretty intimately 
asBOdated with forestry^' The third volume is of 
spedal iaterest td the forest manager, while vols. 1. 
and li, cannot fail to be also of great utility and value 
to those concerned in agriculture, horticuttufe, ahd 
planting in all their branches. 

It has been the endeavour of the author^ as he In- 
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forms us lit the preface, to make the manual a book 
of reference For the practical man as well as a text- 
book for the use of students With this end in view, 
the information given on ejch subject has been made 
as complete and compact in itself as possible, thus 
obviating the necessity of cro^s references. In adapt- 
ing the work to serve this double purpose, the author 
has exhibited a great amount of skill In the selection, 
treatment, and arrangement of the information given 
under the various headings 


NATURAL HISTORY OF COMMON 
ANIMALS. 

The Natural History of Some Common Atnmals. 
(Cambridge Biological Senes ) By Oswald H 
Latter. Pp x + 331. (Cambridge University 
Press ) Price 55 net 

T his is nn excellent book, written by a man who 
IS equally in his element whether he writes as 
an outdoor naturalist or as a laboratory student This 
combination js by no means a common one, and it is 
just the combination that is wanted for a book of this 
kind 

The common animals chosen are earthworms and 
leeches, the crayfish, the cockroach and its allies, 
dragonflies, wasps, the fresh-water mussel, snails and 
slugs, frogs, toads and newts, and some common 
internal parasites of domestic animals. The treat- 
ment of the “ earthworm " is first rate Its structure 
IS well described, and always as the structure of a live 
animal, the function of each part being neVer lost sight 
of For instance, the use of the seta in locomotion 
15 made clear, and the simple experiment of putting 
the earthworm on a polished horizontal surface is 
suggested. The famiiiar phenomenon of earthworms 
appearing on the surface of the soil after heavy rain 
IB explained, and, no Jess successfully, what is Jess 
familiar, their method ot coping with bacteria 
The crayfish " seems to be the least successful of 
the papers Only tweqty-two pages are allowed to it, 
and of these five and a half are devoted to a discussion 
of the function of the otocyst^. There is no lack of 
interest in the five and a Jialf pages, but much that 
has been omitted might have claimed precedence 
There is little about the appendages, from the 
swimmerets to the cye-s talks -a field rich in interest to 
the evolutionist When the work of the scaphognathite 
IS described, a parenthetic explanation, not easy to 
understand without previous knowledge, of what the 
scaphognathite is has to be inserted 
[ With insects Mr Latter is thoroughly at home. He 
has made a great many observations of his own, and 
he has read the literature of his sdbject, so that he is 
able to give the best of what has been discovered. 
The result of reading his account of the wasp and 
its mode of life is that one wishes to read more He 
has- much to say about Us sting, its homing '* faculty, 
its parasites. He orUers equally into the life of the 
freshrwatar mussel and its young glochidia sticking 
^ to fish and trailing after them In the maw of a 
fresh-water mussel were found, among other things, 
a number of rotifers, a very Interesting fact, especially 
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to one who has long tried to discover what preys on 
these small succulent creatures Those that are bigger 
of build prey upon the smaller, and a large infusorian 
will swallow a small rotiferi but the fresh- water mussel 
is,a giant who devours great and small impartially 
The paper on snails and slugs is good throughout, 
and might with advantage have been extended beyond 
the thirty pages allotted to it The viant of space is 
due to the attempt to make the book useful to the 
systematist and the collector, as well as to the observer 
and student of the lives of animals No less than 
eleven pages are devoted to the definitions of the 
different species of British land and fresh-water 
gastropodsp and, after all, they are too brief to be of 
much use to the collector Why, then, insert them at 
all? In the same way no less than eight pages are 
expended on the specific characters of dragonflies 
Where, as In the case of the British Amphibia, there 
are but few species, the descriptions are fuller and 
well suited to what 1 take to be the aim and purpose 
of the book, viz to help and encourage the genuine 
student and observer as distinguished from the mere 
collector Altogether the book is an admirable one 
Though the waste of space which has been pointed out 
IS to be regretted, it does not interfere with the excel- 
lence of the rest. The illustrations, fifty-four in 
number, are good. F W H. 


OUX BOOK SHELF, 

The PunficaUan of Sewage By S Bitwise, M D., 
B.Sc Pp xiv + 220 (London Crosby Lock- I 
wood and Son, 1904.) Price los. 6d net 
The author has in the present edition attempted to 
bring the information available upon this important 
subject up to the present state of knowledge and 
practice, and he has added to the former edition an 
appendix in which the processes in common use for 
the chemical examination of sewage and sewage 
effluents are briefly described The work bears 
evidence that it has been written by one who is in 
touch with the practical side of the recent methods 
of sewage purification, the t^jt,,also indicates con- 
siderable acquaintipnce with the/^alivances which have 
been made In the 'treatment' pf sewage in various 
centres of fiopulatlcEi in this c^iOitry 
The matters dealt with briefly but usefully in- 
clude — the nature, varieties, and chemical nature 
sewage, pollution of rivers by sewage, and the treat- 
ment of sewage by land, by precipitation, and by the 
" septic tank," followed by either the intermittent or 
the percolating bacteria bed These processes are 
illustrated by good reproductions of photographs, and 
by sectional and diagrammatic drawings. The 
appendix on chemical processes of analysis Is also 
illustrated, but the directions are such as can only^r 
be usefully followed by one whb has received a tram** 
ing in chemical a(^i^bnla, . 

The book will ^iwubtedly be of use to those who 
are rosunslble for directing artd advising on the 
treatment of sewage The information furnished, 
as a whole, is reasonably accurate and up-to-date, but 
there are portions of the book in which the author 
appears to show lack of information of published 
results Thus his statement on p 125 of the relative 
advantages of intermittent and percolating biMls 
leaves out of consideration the very potent atkadon 
of the intermittent bed by the process of gaseoiia.i 
diffusion, since results published by the London* 
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County Council show that even at tWe bottom of 0 
twelve-foot bed a fair proportion of oxygen ebid 
present in the interstitial air, he also ap^kri 
hold the opinion that such a bed has a serioMe 
tendency to become choked, which is not noticed In 
properly worked beds; and he speaks of four feet 
being “ the maximum efficient depth " for such a 
bed, when he should know that a 12-foot bed baa 
been worked with entirely satisfactory results. In 
these and in other respects the intermittent bed 
appears at an unfair disadvantage with the percolAt* 
mg bed It should be understood that these l^o 
methods of sub|cct!ng sewage to aerobic purification 
are at present under trial, and as a verdict 15 sdU 
scarcely obtainable, a cautious statement of thriV 
relative merits is desirable 

Phy stole gie des Menschen By Dr Luigi LucianL 
Ins Deutsche ubertragen und bearbeitet, By Dr. 
Baglioni and Dr. Winterstein Erste und zwelte 
Lieferungen Pp vii + 322 (Jena Fischer, 1904.) 

I Price 4 marks each 

This translation into German of Luciani’s text-book 
I of physiology aims at occupying an intermediate posi- 
tion between the student’s text-book and the larger 
handbooks, being more cpijqplete than the former and 
less encyclopaedic than the latter The tran^latpr^ 
have brought the book up to date by additioqa 
summarising more recent work 
The present first two parts of the work, which is 
expected to extend to twelve parts, deal with general 
or cellular physioloizv, the ohysiology of the blood and 
circulation, and the physicochemical phenomena of 
respiration 

very interesting and complete accounts are given 
of the mechanism of the heart beat, and of the physi- 
ology of the cardiac muscle and nerves, to qur know- 
ledge of which the author himself has added much 
The detailed description of practical methods has been 
wisely printed in smaller type 
Useful summaries of the chief sourceg of the liter- 
ature of physiology are given at the nose of each 
section 

A special feature of the work lies in the excellence 
of the historical introductions to the secdons dealt with. 
The account of the discovery of^ the circulation Is 
exceptionally Qomplete end investing , 

So far aS'brt'bBUliOlge fjrpm the tw6 pfuts already 
publish^, the dlffllmitOTfc, the collect^ 0f facts 
and their fusion iriteresturlT;. wMnlaA has been 

.carried out hhC ^ <I^?l~bobk 

promises, td^rph ^9 .A|Nw.4sefu] aid jtJobOpb lc pr^ 

sentatiOn o( |tfb phy slolm J Th^ author 

and trantlatori ktxf.MfbMOMarahiUitedjoh 1!ha.produc- 


character and iiteearyytosm ^ 1 tie -appear- 

ance of the lafer parts wU) brooked fi^ard to with 
much interest N . 

Kfitische^Nachtrage but Flora der NofdiRestdautsehen 
^^Tiefebene, By Dr, Buchenau. Pp. vi + 74. 
^ W. j^nge^nn, 1904) Frice is. 6d. 

der flordwestdeutschen Tiefebene " was 
'poblislldd in 1894, and was. well received. SlnCe that 
time the author has p^rsonafly, and with the beVp of 
other botanist* co1|e^ed a qurnber of new locaiuifis 

f or pbtnfs Numerated in ih^ Aqra, and new plants 
lava, baiKn dfadovered As ^ the puhltbhers could |H%t 
at pr^hent imdbrtake scootid edition, Dr. Buefaenau 
has prafbjred this small patepblet, which form aa 
appeadia^^ It contains a tgll "numbered list of all |l|a 
the area, but diagnostic characters are 
L AtV *M)r new species or varieties, and the addiibiir 
hnirdUnikiations ac* tabulated at the end of die booft. 
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l^TTBRS TO THE EDITOR. 

nSjllA', Mffior dou not hold hinuelf responuhU for oftwiioni 
by to cofteipondonti. NtUhar can imdcrlafe# 
,i0L 0»tum, or to correspond wtth the wrtiefs of, rejected 
moestteeripU intended for or any olfier part of Natura. 
No notice ij laJbflH of anonymous communications ] 

Rkdlo aetlv.iy and London Clay. 

I vMMTDfitf to rhink your readers may be interested jn the 
following rcaulta 

The recent tube operations m London have brought to 
thd surface specimens of the London Clay from different 
tUsCrlcta Samples of this clay taken from such different 
pi^ls as Hyde Park Corner, firompion Road, and Haver- 
Sfepck Hill have been tested in the physical laboratory of 
the South-western Polytechnic For the presence of a radio- 
active gas by Mr H Coltam, and he has been unable to 
4atect with his spparaiui any marked quantiiy of active 
g’aa from the clays, 

With the same apparatus he has detected quite easily the 
radio-active gas from the water of a deep well, belonging 
to Messrs. Eastman, Latimer Road, W , which goes below 
the clay to the greensand We have come to the conclusion 
that Che London Clay forms a floor through which the 
ridlo-active gas does not penetrate , or it may be said that 
the radio-active substance only travels when the water with 
which It is associated can travel This is an argument 
In Support of Prof. J J Thomsons view, that the radio- 
active gas, which he^ found in deep well waters, arises from 
thfe spiriting up of a trace of soluble radium salt which 
comes up with the water S Skinner 

South-western Polytechnic, Chelsea 


Cecil'! Oaa Engine 

The earliest practical gas engine appears to be unknown 
to the leading writers on Internal combustion engines I 
chink that it may be a matter of interest to those who are 
antiquarians in their subject — as Maxwell used to say — 
to know that a working gas engine was shown in Cam- 
bridge in the year iSao It was the invention of the Rev 
W Cedt, fellow of Magdalen College, Cambridge A full 
Bocount of his angine is given in vol 1 , p 217, of the Pro- 
ceedings of the Philosophical Society of Cambridge (paper 
read November 27, i§2o). The paper la long, and contains 
excellent matter, a new form of parallel motion Is de- 
■crlbed, and wha| the author calls " ardent spirit " and 
turpentine, and vapour of od, are suggested as possible 
substitutes for Cm gga employed by the inventor of the 
engiifp ' " F Jervis-Siiith. 

^ Trinity CoUef^, Oxford, September " 


, Th« Ida and 6ap 

Mr ypur issue o^’ 

SeptemUi^ Adaptive moves me to 

record ah-iibse^atSon Which /Whm sm formulated 

It is th|lt periohi who eKhSOPlW .mdneBl; In Iress, for 
strlking^^eolodra, or dfe^x^lueptjb w iivx^eolour 

oqmblna'Hoalj haA oyea of gfMpMSfctfipjij positive colour 
Ope naitUrally pDclcfp^his ^ believe 

it holds good men ^ip. S piattpr of harmonious 

coetuming, pgmapi it would flot'<be loo much to say that 
mady women conformably to the tint of the irts- 
NeW York, September 17 ^ W. P. G.« 

BIoetroIyHs Oxidarioti. t ^ 'h' 
I NQTicB with Intereet that In your of Seplemlber pa 
(p. Jil) a brief account is gli^en of a memoir pubTtettod by 
Fktardo and Pannalik 1h the OoM^tta on the eiectroMs of 
pltdsiifle aqueoua solutlopa pf poiaaoluni cjrduMiw chiefs 
of their woric to^ be c|w -prodoboon Hf 


^otaa^uiii cyanaie,^ In the ^ f 


were worfclhg In the From , - 

metilof our experimeitta, oif^lieth aqoeoiu anA MfflMtphbllc 
eoHUioof of potaishim cyanldf , we were fitruck 
fOtto abeeooa ol oxygen la the efectroiyClc 
aaucous sohitiORa became strongly alkaline and’HtinnkaotlMp 
tW semi-alcoholic solutioihB became ;K(rongly ^ 
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not ammoniacal Acetamide was, however, detected in a 
diHtillatc, the presence of which may explain the abeenoe of 
free ammonia. The alcoholic solutions alto yielded, on 
evaporation, white crystals, which proved to be potassium 
carbonate- 

We therefore assumed, without direct proof, that oxygen 
had been absorbed bv the potassium cyanide Co form 
potassium cyanate Ihis assumption, which now receives 
confirmation, was based on the detection of its hydrolyric 
products, which we considered to have been formed accord- 
ing to the following equation — 

KCN0+aH,0=iKHC0,+NH, 

It is possible that continued electrolysis would have led 
to the produLtion of potassium formate from the bicarbonate 
{Berichte, xxxvii , 2836), if this change had n6c, to soma 
extent, already occurred 

We obtained evidence of the formation of more complex 
bodies, but have been unable, up to the present, Co prosecute 
further experiments Hbrdbrt A. Kittle 

Leatherhead, Surrey, September 26 


DEVELOPMENTS OF THREE-COLOUR 
PHOTOGRAPHIC PROCESSES ^ 

I. 

I N reviewing the recent progress bf the vanoui pro- 
cesses, direct and Indirect, of the reproduction ol 
colours by photography, it 15 obvious that there is no 
very remarkable advancement to report The ultimate 
aim of those who do fundamental work at this subject 
IS to formulate a method that shall automatically re- 
produce the colours of the original, just as by means of 
a camera and lens the forrq of the original is auto- 
matically drawn in true perspective The realisation 
of this desideratum does not seem at hand Tliere is 
no method of'producing colour pnnts known that does 
not need so much control in the working of it or 
alteration of its results, that it would be incorrect to 
regard the final products as simple photographs The 
skill and sometimes the taste or the operator, and the 
nature of the appliances that he makes use of, have 
an important efiert upon the work This fact may 
lead to the idea that photographic methods of colour 
reproduction are of little use But by the aid of photo- 
graphy results may be obtained that were impossible 
before, either in their character or in the economy of 
their production Photography in portraiture is not 
considered useless because the negative goes through 
the hands of the retppeher 
Of the direct me^hdds of heliochromy, the inter- 
ference method thbtT^ats practically worthed out by 
Lippmann remains nothing mora<«than an interesting 
illustration of certain physical phenomena. .The many 
restrictions that limit its applications and (fie difficul- 
ties that beset its practice are such that it can never 
be expected to develop into a practical process After 
a dozen years or so, Lippmann photographs are still/ 
regarded as curiosities, and are interesting only as 
examples of the method None appear to have been 
made for the sake of the subject Ilie restrictions as 
to size and the angle under which they must be viewed, 
/the need for getting xU of reflections from the surface 
of the fllin, the mwnesa of < their, production, and, 
above all, the uncertainty df tKer-^tHMirs product and 
the fact that they change with any nlterad^ j|n the 
condition of the film, render the process useHR to the 
physicist rather than the photographer. 

The only other method of direct colour photography 
that appear^ at all likely to develop Into a practically 

1 "Ttw WsiflT^loiir DriftpliMi of J. M W Tivno', R.A^ in diS 
Nstlonal Oxllwy By T A Pp. ri+H hmI 58 plotai. (LotidoB - 

and Co , Ud., 1004 .) Pm j khIimu net* 

Tbnp-Cotdar FhoiDEfRiilir ^ A. F. von Hubl. T^i 
H RIoSb. Pp 148. (Loodon , A. V PeOniH, M , 1904.) 

Sriir in Colearf." Bp R C Bnylay. ond edldSii. 
lin, Ltd., Prios ir, net. 
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useful process, that ts, q method m which the coloured first case The first tbihg* to be done ia in 
imag’e that TaJls upon the prepared surface produces on the three fundamental colours, Ivea and othera 
it its own colours at once, is that sug^ted about soug^ht to follow the three-colour sonaation apbetQiih 
twenty-five years ago bv Charles Cros The receiving curves founded on the Young-HelmHolU the^ dl 
surface is coaled with a red, a yellow, and a blue dye colour^ as drawn by Clerk-Maxwell ahd la^r j^Shr 
of suitable tint, each of which lades quickly when ex- William Abney Colonel A F. von HUbI, inhia' ThrOfr 
posed to white light. As it m thte light that is absorbed Colour Photography," just published ui, English 
that causes the fading and not the reflected light, on (translated by Mr H O Klein), arranges a diagram in 
exposure to light of anv given colour the only dye or which the normal spectrum forms a circle with purple 
dyes that remain unbleached are those that reflect the between the violet and red, white being at the centre 
same colour as the incident light a red light, for of the circle, and the remainder of the apace bemgv 
example, causes the yellow and blue dyes to filled with whitish tints of the periphery coloursi 
fade, But not the red, and this colour therefore says that an infinite number of systems of threei 
remains those parts upon which it impinges The theoretically correct fundamental colours may bes 
primary difficulty is to prevent further change in the selected by taking any three that are lao® dhtant from 
resulting picture, for the very essence of the process each other But as blue is the darkest colour It must 
consists in the fugitive nature of the dyes employed be one of the three fundamentals, and, of churse, red 
This principle of work has recently engaged the atten- and green follow HubI asserts that Ives's curves are 
tion of several investigators, but no satiBrjcCorv method entirely different from those which the theory of Helm-, 
has yet been arrived at. ^o\tz requires, and are based on Maxwell’s eolpur- 

All practical methods of colour photography, that is, mixmg experiments, in which three spectrum colours 
methods that are practised for the sake of the results were assumed as fundamentals. HubI, by means of a 
that they furnish, are indirect The light from the similar diagram, but with black (total abaorption) at 
coloured obj'ect does not produce colour at all By fbe centre, finds the three fundamental colours for 
dividing the light into three suitable parts or colours superposition " Three narrow-banded colours, altu- 
each may be photographed separately so as to give a ated in the colour circle at lao®^ fropINlbA' other, 
record of the distribution of its own colour, and by the form a suitable colour systerrt for tricflrelii||nc l^ntingr 
use of these records a compound print may be made and a great number of such theoredcaTly pMbte syik 
with three suitable colours. Three colours are used terns can be ascertained " But here again we are 
for the same reasons that led to the theory that the limited to one system As *' yellow cannot be prt^ 
normal eye can distinguish only three colours — the duced by pigment mixtures . this colour must form 
three coloilr scnsations^all the vast variety of tints one of the fundamental colours “ The yellow must 
being due to the excitation of one or more of these be absolutely correct and must not be of reddish 
simultaneously and in due proportions Although it tint,’* or any neutral pure yellow would be missing in 
has been proved that three colours are sufficient, four, the print Both methods, therefore, in both cases give 
and even five, have occasionally been used to overcome no choice for a perfect system, and the practical results 
the difficulties of the simpler method But none of as obtained by those who have worked them out Of) 
these meth^a must be confused with the procedure in these rather different plans are very similar, 
chromollthography, in which a dozen or more oolours But It is not simply a matter of dividing the light 
may be usedr their choice being chiefly, if not entirely. Into three suitable parts The object ol the dlvUlon is 
eqipirical. ^ to get a photographic record of eaeh,^ ^d as no photo- 

If any two or all three of the colour sensations are graphic plate yet made has a sensidVeqess to various 
excited to the samo extent, the same colour effect will colours proportional to their brilliai^ Ihe eye (or 
be produced whatever the character of the light that rather will give densities by exposull^find develo^^t 
causes the excitation Therefore, the fact that two proportional to these brilliancies), tht'fi^)bur kCROent Or 
oolours are not distinguishable from each other by the filters that divide the light into the aetected funda^ 
naked eye is no proof that they are really the same , mental parts have to compensate for tfie efficiencies or ^ 
spectroscopic analysis of the two coloured lights may the plates used Now, this compensation cai^ only^be 
reveal a great difference between them. In reproduc- done by reducing the light that produces an excessive 
ing colour by photography, therefore, it is not neces- effect; it therefore always leads to the necessity for a 
sary (and not often possible) to reproduce the onginal lengthened exposure Practicallv, a lengthened ex- 
oolours, it is Bufficjent to produce a colour that the eye posure means a more costly procedure,, if only because, 
cannot distinguish from the original, that is, one that for the same capital outlay in apparatus ond fkOcoiiN 
affects to the same extent each of the three sensations, mpdation, less work can be done In a glveh tOTie. 

It was by the application of this principle that Ives Biil^ even disregarding such conijderationB as juese, 
lUorked out the essential conditions for his chroimv prdihbry plates are so little sensitiw to rtd 4 dhat -Jt 
Icope It has been stated that Ives's actual apparatus bb^ardly possible to gera photograph OP t)Mm 

does not illustrate this principle as completely as has Ofn}ilfrdd|i image, the very protracted eiiMMniK 

been claimed, but whether this is so or not does not 'woqld glgi^^"thdppplH'b)^^i^for all sorts of Inten^htg 
affect the principle itself nor the usefulness of it CirnitnBlenC^ characte^ristic ertors- 

The conditions obtaining in Ives’s chromoscope, and ^ 

in the method of making coloured transparencies (or andf-ed-illmniilnlMW ^ essemial part 

lantern slides) whlc^ Sanger-Shepherd has made a of 

commerciaf suc&sS, are the fWo simplest illustrations Berlin, shpi^f work tliat 

of three-colour photography In the first case tpe three attracted superiority ctf 

lights are added,' for each is transmitted to,:the eye whTch , 

independently of , the bthers, while In the second vease ‘ derivaJmv^ram crapl|ie,lni[ariabty used'uaiu^ 

the colours are superposed and the ligl^ that passes then give witit the 

Is only t^t which is absorbol by neither of the three prismatic ^ <^^nslty f roht neasfy 

In the first case the result is the sum of the transmitted* C to thq vSA&^a iff fbe gggpB\ 
lights, while in the second it is the sum of the absorp- that most cyanine itself) 01 ^ 

tions that has to be Considered. Practically spealc- being hanliy year a sti 

Ing, though not quite actuaffy, the colours used In the dset was intAif|wed,aianidV^^^ orthochcDme,A«'' 
secud^case have to be complementary to those in the few monlhi hg^ this . Wfii ynind to be sUt^sSed'by 
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jbvom^,'’ both these 'being cyamne derivatives ' 
r RMg, ^ho has investigated the comparative 
these three Bensititars^ states that if the sensi- 


I Gonferred by ethyl red to red light is regarded 
as “ orthochrome T ** gives a sensitiveness of i6o 
189, and plnachrome " 450 to jocu But the. density 
Ae fahst of these sensltisers gives on development 
tri the red and green of the spectrum is not propor- 
tiMlal to the luminosity of these colours, therefore the 
aspire for these colours has to be longer than for the 
bluA but only about three times as long 

perfect colour screens or filtenb are 
*11^ uaeles^ because a perfect plate, so far as the 
elation qfvblour is concerned, has not yet been 
The Colour screens and plates must be 
itOgachei^t and for this purpose it is necessary to 
facourse to the spectroscope, making photo- 
raplja, >0! courscj under the various conditions. But 


that should be obtained when this is pbotographed^ 
using the given plate and aach of the three colour 
screens in turn To facilitate the use of the chart, an 
extra copy is provided in a poclceC on the cover of the 
book. grey scale of different shades, made on 
platinum printing paper, is exposed and developed with 
the colour chart, and the three prints should show this 
grey scale alike, when the differences due to the 
colour screens should be as shown in the three prints 
i^upp^ed. Chapman JoNia 

(To be continued ) 


REFLEXIONS IN WATERS 

HERE are few studies more fascinating than 
* that of the reflexinn«i formed naturally in ♦he 
sea, and in rivers and lakes In the first place, thU 
study is naturally pursued in the open air; further, 





fio. lfiirfcoas4H4f|^fcM'borcugli. Fram Lighi and Wuer “ 

SO liable to decelvi the e£^ta observed are 


are not thorooghly accustomed to such 

I, if .1 li 1 J 


l^diicriminative meihods 
ferred- The colour seni ^ 
William Abney has done hO 
employed for thi^ purpqjrt 
suitably colours** 
idaiwBr that wl 
screen and this 
nlshble result will bhi 
nhituolly correct^ Oj 
m coCating disc oonc^l 
the mixture of deQhit^ 
so lhat the 'bolour ini 
^slty in a photogth] 
fmugh tfie sprean on 1 
vdhiitiie above referred tOj 



atfopffen 
pieces of 
such a 
oug^ Its 
reCog- 

wton 
d by 
_ White, 
equal 
16 ^mera 
lib], in the 
that con- 


often qf surprising benulg; 
and lastly, ^nfost, if not aH, of the phenomeift 
obdeHM can^'b^ explained in accordance with a few 
t Sir simple principles, so that it Is possible for almost 
anyone possessing a trained faculty of observation to 
add to our knowledge in this direction In writing 
a book od Inflexions in water Sir Montagu 'Pollock 
ha# entered an almost untrodden rcgioft' within me 
borders of both art and science; with the exception 
of some passages in the works of Mr Ruskln,^ it 
would* he difficult to refer to any other work dealing 
with the same subject It is no small acoompUsh- 
ment to produce a book in uriiich so many Iqtricace 
effects are traced to their causes, using language 


etsts of small patched of niqib-pigiileiits^Jtvllh the results 
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of the simplest, and yet sacrificing' nothing in the 
way of accuracy and clearness, and, although the 
book was written to aid artists in their study of 
nature, it will none the less be welcomed by men of 
science and those amongst the general public who 
attach importance to accurate observation 

There are some artists who make no secret of 
their disdain for scientific methods as an aid to their 
work , but even these, on reading Sir Montagu 
Pollock's book, will be forced to admit their in- 
debtedness Some sort of scien- 

tific method is indispensable for 
accurate observation of reflexions 
in water Even reflexions in still 
water differ from whdt would be 
expected by an untrained ob- 
server, the reflected image is 
indeed generally a counterpart 
of the object, but it not un- 
commonly presents an entirclv 
different aspect Many striking 
instances of this are discussed 
and explained in the first chapter , 
one of the most remarkable is 
afforded by the reflexion of a rain- 
bow in a lake, which is reall\ 
the image of a bow quite dis- 
tinct from the one seen directly 
When we come to the study of 
reflexions in rippled water, 
further complications arise, in 
the second chapter, the reader is 
led on from the most simpIe*^ and 
elementary facts to appreciate 
and understand complicated 
eflects such ns are reproduced m 
the accompanying illustration 
(Fig i). In such cases some 
amount of scientific training is 
absolutely necessary to one who 
would give a faithful pictorial 
representation of nature, for the 
appearance presented changes 
every instant, and without the 
Rid of some sort of clue one can 
scarcely avoid obtaining inhar- 
monious effects But even m 
still water, where there is no in- 
cessant change to distract the 
attention, there are yet many 
opportunities for the artist to go 
wrong, without a very accurate 
knowledge of fund,xmental 
principles, it would be nnpossible, 
for instance, to deduce the nature 
of the reflexions shown in Fig i 
from the actual appearance of the 
objects reflected Notice, for in- 
stance, that while the reflected 
image of the spire of the distant 
church IS seen, the body of the 
church and the dark hill behind 
it are not present m the reflexion, there is even no 
image to be seen of the shore between the church 
and the water 

The third and fourth chapters are devoted to a 
study of colours in still and rippled watef This 
part of tM subject is exceedingly complicated, and 
It is difliMft to make any general statement which 
will hciD u% to predict the exact colours to be seen 
under pven conditions The observed colour of the 
water is due, partly to light reflected from the surface 
of the water; partly to light scattered by minute 
parUc1e$^ floating on the surface, partly to the 
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inherent colour of the water, modified, maybe, by tbc 
presence of fine suspended particles; partly to the 
colour of the stones, sand, or mud at the bottofn of 
the water, and, lastly, the whole effect is complicated 
by " contrast," which may modify greatly the various 
colours observed. For instance, standing on one . of 
the cliffs of Sark, and looking out over the sea, the 
latter often appears of a vivid green, dappled here 
and there w'jth patches of intense purple, Careful 
observation shows that the purple patches mark the 
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sites of submerged beds of sea-weed, but the weed 
is not itself purple, but of a dark olive-green colour, 
so that the colour of the patches is not easily ex- 
uUined The mobt probable explanation appears to 
DC as follows ^The sea-water is itself blue, 1 if 
14 relatively opaque to red and partly opaque to 
yellow light Yellow light is most copiously reflected 
from the sandy bottom of the sea, so that, on the 
whole, the greater dart of ihe light reflected from the 
bottom oF the sea which reaches our eyes is green 
The beds of sea-weed merely act as geneinl 
absorbers, and would give rise to dark patches were 
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it not for the effect of contrast, it is well known 
that a ^rey object lym^ on a vividly green ground 
appeora to be of a reddish or purplish hue It may 
here be remarked that this phenomenon yet auaitB 
explanation, it was at one time thought that the 
oye insensibly travelled over the green expanse, the 
green colour sensation became fatigued, and faint 
white light afterwards provoked the complementarv 
{sensation It has been found, however, that the 

same colour phenomena are observed when the 
illumination is instantaneous, so that this theor} 
fb the ground 

' Finally, it mav be stated that Sir Montagu 
Pollock's book is throughout of absorbing interest, 
fhe excellence of the illustrations can be inferred 
from an inspection of those used to illustrate this 
short notice, and the printing is cver\ thing that could 
be desired Fnwiv Fdsfh 


NOTE5 

We understand that the second InternationHl Wireless 
lelegraph Conferpnie, which w is to h ivp bem held in 
Berlin on October b, has been postponed until next spring 
It will be remembered that the Wireless Telegraph Ait 
which was passed at the end of last session was rushed 
through the House parti) that the eminent repre- 
sentatives might have a better basis for niaking agreemenis 
at this lonference It is stated that ,1 cnnsiderable number 
of applications for licences under this Ait have been reteived 
by the Pot^tmaSter-General Some of ihese applications 
codne from the submarine cable companies 

The funeral of Prof Niels Finsen at Copenhagen on 
September ag was attended in person by King Christian, 
King GeoCge«of Greece, Queen Alexandra, and all the other 
Royjdties now in Copenhagen, as well as by the Danish 
MMifilers of State, members of the Diplomatii Corps, the 
preildent of the Danish Parliament, the Burgomasters of 
Copenhagen and the thief provincial towns, and numerous 
representatives of foreign scientific institutions, universiiies, 
and societies King Edward was represented by the 
British Minister. Sir W E Goschen A number of Danish 
medical men have issued an appeal for the erection of a 
monument to Prof Finsen by voluntary contributions 

A NEW association the Institute of H\giene, has been 
formed having for its object the dissemination of know- 
ledge on the subject of personal and domestic hygiene It 
alms to be self'^supporting, and in order to accomplish this 
has organised a permanent exhibition of hygienic productN 
and appliances, e g foods, clothing, filfers, stoves, &c , 
open free to the general public, and a special section devoted 
to xlfugs and medical and surgical appliances to which 
medical men alone are admitted Ihe revenue gained from 
the rents paid by exhibitors will be devoted to educational 
work, which will take the form of local lectures, with ex- 
aminations and certificates The exhibition, which was 
formally opened by Sir Joseph Kayrer on September 30, is 
housed at 34 Devonshire Street, W 

A vjsiT by a party of French physicians and surgeons is 
about to paid to London, The party is to arrive on 
October 10, and will comprise somp 150 gpntlemen A com- 
nfitteCj of which Sir Wllham BrhadbeAt 15 president and 
Sir Thomas Barlow treasurer, has been organas/ed to make 
arrangements for their reception and entertainment. Dr 
Dawson Williams and Dr JobsoA Horne being the honorary 
Mcretaries. They will be entertained at a banquet at the 
Hotel Cecil on October 12. 
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Prof Koch has retired from the post of director of the 
Institute for Infectious Diseases at Berlin owing to the 
increasing demands which Other bactenoiogical work make 
upon his time and energies The Berlin correspondent of the 
Tiniri states that in the lourse of tho winter Prof Koch will 
proieed to German East Africa in order to continue those 
studies of tropual and other diseases which he had not 
completed during his reient visit to Hhodesia In particular 
he will lontinue to investigate the part played by ticks m 
lonveying the infection of various cattle diseases 

A CONI' i>Rl<NCE on agricultural education Will be held in 
the ,Shire Hall, Gloucester, on Saturday, October under 
thi« presidency of Sir John Donngton, M P At the morn- 
ing session Lord Onialow will deliver an address, and the 
other Speakers will include Sir Vv Hart Dyke, Prof T H 
Middletrm, and I ord Monteagle At ihe afternoon session 
Sir T D>ke-Arijnd, Sir John f'i>ckburn, Mr A D Hall, 
ind others will address the conference 

1 jiE deaths ore announced of Prof E von Martens, vice- 
direi tor of the Berlin Zoological Museum, and Dr P 
van der \ liet, formeily professor of physus at the Uni- 
ver^iu of St Pi tersburg 

Tiif Ph>sii o-MathematiL il Society of Kazan has awarded 
the 1 obati hewskv prize to Prof D Hilbert, of Gottingen, 
fur Ilfs book on “ Die (rrundlagen der Giumetne " and other 
reseunhes The Lubarchewsky gold medal has been con- 
ferred on Prof Poiiuari^, and Profs Mansion, Laisant, and 
Peano have been elected honorary members of lh“ society 

Tiif twenty-fifth annual “ Fungus Foray " of the Essex 
Field Club will br held on Saturday, Oitober 15, at High 
Beach, Kpping Forest The referees will be Dr M C 
Cooke and Mr George Massee, of the Kew Herbarium 
\fr Massee will read a paper on some diseases of trees 
Any botanists wishing to attend should lomrnunicate with 
the seiretary, Buikhiirst Hill Essex 

Pnof Fhiia, of Geneva, editor of I *Enseignement mathd^ 
fTiatfijiie, IS circulating among mathematii inns an inquiry 
form containing a number of questions relating to their 
manner of working These questions refer to such points 
dx when and where the mathematician answering them 
acq'iired his taste for mathemalics, whether his r^isearches 
are suggested by the study of mathematical literature or 
ihe ideas come to him spontaneously, whether he publishes 
his ideas immediately or leaves them for a time, whether 
he observes regular rules in his living, whether he finds 
the morning or evening best for work, and so forth The 
answers are to be analysed bv Prof Ih Flournoy and Dr 
F Clapar^de, both experienced psychulogista. 

The system of normal piliQg ” which forma the basis 
of Prof Osborne Reynolds’s " Theorv of the Universe," is 
disiussed by the lute Prof J D Everett in the Phiioso^hicaf 
Magazme for July In the review of Prof Reynolds's 
work which appeared in Nature, attention was directed to 
the fact that the arrangement of spheres consistent With 
minimum volume is not unique Prof Everett’s paper states 
that everv svstem of maximum conipactness consists of 
parallel tiers in triangular arrangement, but each tier can 
be fitted over the one below in two ways When two tiers 
have been placed the piling will be normal if tho spheres 
of the third tier are not vertically above chose of the firet , 
but another arrangement, giving rise to what Prdf Everett 
called anhnormal piling, may be obtained by placing Ihe 
third tier in the spaces above the first j » < 
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Among recent contributions to aeronautics, considerable 
interest attaches to Mr A F. Zahm’s paper on atmo- 
spheric friction, published in the Bulletin of the Philo- 
sophical Society of Washington, xiv , pp 247-276 It is 
Lummonly assumed by experimenters that shin friLtion in 
ordinary gliding models is u negligible c|uantit>, but Mr. 
Zahm finds that the frutumal resistance is not improbtiblv 
tis great for air as for w.iter in proportion to their densities, 
and, indeed, that it constitutes one of the chief obst.11 les to 
bodies and uerosurfdLes gliding at high speeds lly plotting 
the relations between \rloiity and resistance on logarithmic 
squared paper, the author found for plane surfaces that the 
frictional resistance varied as the power of the vetncitv with 
index I Hi; E’rof M Smoluchowski-Sniolan, in his paper in 
the Philosophical Magazine for June on Che principles 
of aerodynamics, discusses the equations of mol ion of a 
compressible fluid when account is taken of Cherniodviiamical 
elfpcts, and he applies the principle of dvnnmunl similarity 
to certain physical problems The ^cicntifif American for 
September 10 contains two illustrations of gliding machines 
Ihe idea of attaching a machine to a bicjile in order to 
attain Che requisite speed has doubtless frequently suggested 
itself to experimenters, and Mr S V \^'l^slow contributes 
a photograph of a “ bu>cle aeroplane," which he alleges 
" has proven perfectly successful so far as balancing is 
concerned " Ihe figure of Prof Butts's circular aeroplane, 
furnished With vertical screws in the centre, reminds one 
of the illustrations m the well known " Histuire dcs 
Ballons " of Tissandier, and it may be safe to predict that 
a small model of this p.ittern would constitute a prett> 
toy, and would sail well through a room 

In Che Journal of the Royal Microscopical Society for 
August, a simple direct proof of Abbe’s theorems on the 
microscopic resolution of gratings is given by the late Prof 
J D Everett, F R S 

In the Physical Review for Julv Mr N A Dubois de- 
scribes a simple method of emploving allotrupic silver for 
the preparation of conducting fibres for quadrant electro- 
meters and other similar apparatus The author finds that 
dried films of ollotropic silver, although poor conductors, 
become very good conductors on being treated with gaseous 
hydrochloric acid, and that Ihe method inn be applied to 
the most delicate apparatus in a few minutes without risk 
of injury 

Messrs E L NlCliOl^ nnd E Merritt describe some 
interesting studies on fluoresience in the Physical Rtvieiv, 
XIX , 1 (July) The authors found that eosin, naphthalin 
roth, fluorescein, quinine sulphate, chlorophyll, canary glass, 
green and white fluorspars, and other substances exhibited 
the same types of fluorescence, the spectrum consisting of 
a single band near the infra edge of the corresponding 
absorption band The position of the maximum and the 
distribution of intensity was independent of the wave-length 
or composition of the exciting light Fluorescence near 
the red or violet ends was traceable further towards the 
opposite end than is the case with bands near the middle 
of the spectrum, because of the increased luminosity In 
these directions In no rase did Stokes's law hold 
I'luoresqint substances having absorption bands of shorter 
wave-ldfiii^lh than that with which fluorescence was 
associaten^iwere excited by light in that band, but the same 
w'as not case when the wave-length was longer 

Finally, wlwe more than one fluorescence band existed, It 
was considered probable that each was due to a different 
flvurescent material, as no case of multiple fluorescence 
occurred where only one fluorescent substance was present 
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Hie first two numbers (July and August) a new 
magazine — Le Radium, La RadioactiviU et les Radiations ^ — 
received from MM Masson and Co , Pans, contain many 
useful and interesling urticlcc on radio-activity and alfied 
subjects These articles are not original contribution^, but 
are reidable and wrll illiistnted accounts of very recent 
ortginul woik Several deal with recent attenypts to use 
rudio-artive bodies for (herdpeutic purposes Ihere are in 
addition reviews of recent pipers, notices of new books, and 
a correspondence Lulumn While such n magazine may not 
be essential to those who are .ible to keep in touch with the 
recognised scientific journals, it will probably be found useful 
bv many interested in the subject 

Itib mr tcorological obsrrvations and results relating to 
th( Bremen Observatory for 1903 have been published by 
Dr Paul Bergliol/ Ihe volume forms one of the senes of 
the Diutsches nutcorologischcs Jahrhuch, it therefore 
follows that the work leaves nothing to be desired The 
t.ibles show the actual readings at three hours daily, with 
monthly and yearly means, and daily means for eaih hour 
In addiiinn, theie are ph e nolo gu 'll nnd other observations 
for Ilremen, and rainfall suinmanes for several stations in 
connection with the observatory 

We have received the report on rainfall registration in 
Mvsore for 190^, by Mr J Cook, director of meteorology 
in that province The number of Government stations is 
194 In addition to the tables, the report includes useful 
maps show'ing average monthly yearly, and geographical 
rainfall for thirty-four years (1870-11)03) During 1903 
some heavy falls in twenty-four hours are recorded — 
11 inches in the district of Shimoga, in July^ 11 5 inches in 
Kolar, in November , la 65 inches in Kadur, in July Mr 
Cook slates that a station which escapes inspection even for 
a single year is most likely to be defective jn some par- 
ticular , a yearly inspection would obviously entail a large 
amount of expense in travelling, and its necessity would 
seem to point to want of interest by the observers in their 
work 

We have received a copy of a second edition of Mr 
Conw'ay Belfield's " Handbook of the Federated Malay 
States," which has just been published The book has been 
thoroughly revised, and the statistics brought down to the 
end of the vear 1902 

Prof J Cvijic contributes to the Mtiteilungen of the 
V'lenna Geographical Society an important paper summar- 
i<;ing the results of recent research on the glacial pheno- 
mena of the Balkan peninsula, and correlating them with 
the results of similar investigation in the Alps and 
Carpathians 

We have received the third Bulletin of the International 
Council for the Study of the Sea, containing the observ- 
ations made during the cruises of the different vessels In 
February, 1Q04; also No 14 of the council's PubUeatioru 
de Circonstance, on surface temperature observations in 
the North Sea, by Dr Evan Everdingen and Dr C H. 
Wind 

A SERIES of gazetteers of the Slates Is being published 
by the U S Geological Survey. During the last few weeks 
gazetteers of Virginia, Maryland, Delaware, and Texas 
have appeared, each giving a general description and an 
account of special features- Another valuable publication 
of the same department is a third edition of the Bulletin 
on the " Boundaries of the United States and of the Several 
States and Territories " 

The Central Meteorofoglcal Observatory of Japan haa 
issued the first of a new senes of fiNlIefini, in which It la 
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Intended to publish the results of researches on meteorology 
and allied sciences made by members of the staff of the 
observatory! The present Bulletin contains valuable papers 
on earth temperature at Tokio, the mean annual tempera- 
ture of the surface of the sea in the Western Pacific Ocean, 
the epochs of the first ice in Japan for 1902, and evapor- 
ation jfl Japan 

A VALUABLE contribution to the theory of oceanic currents 
15 made by Prof Olto Pettersson in a paper on the in- 
fluence of icc-melting upon oceanic circulation, published 
in the September number of Lhc Geogtaphical Journal 
Prof Pettersson describes the results of some remarkable 
experimental v^ork, and gives an account of recent theo- 
retical inquiries by himself and others, applying the results 
to the elucidation of the coniphx circulation in the 
Norwegian Sea and the north polar basin An interesting 
point is the suggestion that the problem of forecasting the 
monsoons of India may ultimately be solved by a systemalir 
survey of the hydrographic conditions in the Indian Ocean 

The analyses given in the Jamaica Bulletin of the Depart- 
ment of Agriculture (August) testify to the purity of the 
native sugars, hut where the sugar is required for pre- 
serving fruit the addition of an antiseptic is found to be 
necessary in order to prevent infection with lorula Experi- 
ments are being made with calcium bisulphite 

More than a dozen fungi have been recorded as destructive 
parasites on vine-roots, and to these an addition has been 
made by Dr IstvAnffi, who describes in the third volume 
of the Annals of the Royal Hungarian Vitirultural Institute 
how he has traced the cause of disease in several districts 
Jn Hungary to the ravages of the Gasteromycete, Ithyphallus 
tmpudtcuj. 

The second part of “ Plantse Yucatame," forming vol ili 
of tha botanical senes of the Field Columbian Museum, 
Chicago, was issued in April, and deals with the Composite 
The features of this work, which include only plants of the 
northern half of Yucatan, are the descriptive accounts, with 
occasional notes on native names and uses, by Dr 
Millspaugh and the excellent drawings of flower and fruit 
executed by Mrs Chase for each species 

The most striking features of the North American and 
Mexican deserts are discussed at some length in Schimper's 
** Plant Geography " fn the Botanical Gaseiie (July) Dr 
D T MacDougal gives an account of the expedition which 
he arranged to explore the delta of the Rio Colorado and 
that practically unknown portion of the Mexican desert 
which lies on both sides round the head of the Gulf of Cali- 
fornia! Amongst the xerophytes, which were found in the 
regions of extreme aridity, were many perennials containing 
latex and a large number of forms which secrete volatile 
oils or exude re&inous gums , but plants with massive storage 
organs were absent, a fact which Dr MacDougal attributes 
to the excessively small and even distribution of the rainfall 
throughout the year 

The two articles in the September number of the Zoologist 
are devoted to ornithology, Mr F M Littler treating of 
the birds of Tasmania, while Sergeant H Mockay, of the 
and Highland Light Infantry, discusses those of Jersey It 
is highly satisfactory to find a non-^ommissloned officer of 
His Majesty's Service studying the zoology of the district 
m which he happens to be quartered 

The report of the Indian Museum, CalcutCh, for 1902-3, 
and that of the Albany Museum, Cape Colony, for 1903, are 
just to hand Both institutions appear to be in a flourish- 
ing condition, although there are complaints from both of 
insufficient numbers on the staff to cope with the worki 
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The registered additions to the Indian Museum during the 
period covered by the report numbered 2096 specimens, of 
which 326 were archseological and the remainder zoological 
It 15 satisfactory to note that the Albany Museum is making 
strrnuous efforts to secure a representative series of the 
large mammals of the Cape Colony and adjacent districts, 
Its present defmrncy in the smxlier forms being a matter 
of little consequence, as these arc in no present danger of 
extermination 

The prophylaxis of malaria was exhaustively dismssed in 
the Section of tropical diseases at the recent meeting of the 
British Medical Association (Brit Afed Journ , Sep- 
tember 17, p 629) Dr Strachan, C M G , principal 
medical officer of f.agos. West Africa, emphasised the value 
of enti-rnosquitu measurrs and of the prophylactic use of 
quinine Captain James and Lieut Christophers, from their 
experience at Mian-Mir (sec Nature, Ixix p 467, and 
Ixx p 230), doubted the universal applicability of anti- 
inosquito measures for the reduction of malaria Prof 
Ronald Ross, F R S , criticised the work and conclusions 
of the last named observers on the following grounds — 
(1) it is doubtful if mosquito propagation at Mian-Mlr was 
really suppressed to the ex..ent claimed , (2) the tests em- 
ployed for detecting reduction in the number of mosquitoes 
were not conclusive, (3) the figures given regarding the 
variations in the amount of malaria are inconclusive, (4) the 
whole experiment is open to the final criticisms (a) that it 
might not have been tontiniud long enough, and (b) that 
the radius of operations might not havr been large enough. 
He considered that all that the experiments proved was 
that after operations (1 e anti-mosquito measures) extend- 
ing to a half-mile radius, lasting a year and a half, and 
apparently costing between two and three hundred pounds, 
no very large reduction m the number of mosquitoes or in 
the amount of malaria was apparent 

MbSSRs Charles Griffin and Co have just published 
the sixth edition, revised and enlarged, of Mr Andrew 
Jamieson's “ Eleinentdry Mdniial of Applied Mechanics " 

Mr Hali-olr's presidential address delivered before the 
British Association at thi recent meeting at Cambridge, and 
printed in NAfunr of Augu<it iH, has been published In 
pamphlet fonn by Messrs Longmans, Green and Co The 
price of the pamphlet is one shilling net 

A cheap edition of f ord Avebury’s book on the “ Scenery 
of England ” has been published bv Messis Macinillan and 
Co., Ltd Ihe book contains nearly two hundred illus- 
tration**-— many of them full-page and all instrui tive — and 
in its new form it ‘should be the means of creating Wide 
interest in the scientifir significance of scenery 

The first volume of Technics — a magazine for technical 
students — is full of useful articles and notes on many aspects 
of technology There are description'^ of institutions where 
the work of higher scientific and technical education is being 
developed, articles on the education of engineers, educa- 
tional systems, designs, materials and manufactures of 
various kinds, photography, baLtennlogy, and many other 
departments of pure and applied science. The magazine 
IS well illustrated, and should be of real service to technical 
education in this country The publishers are Measrs. 
George Newnes, Ltd 

Mr Edward Arnold annbuncei an illustrated work on 
" English Estate Forestry," by A C Forbes 

The list of announcements of the Cambridge University 
Press includes — " Mathematical and Physical Papers by 
the late Prof Sir G. G. Stokes, Bart , F.R.S.," vol v ; 
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" The Coltected MethemeHcAl ^ Paperi of Prof J J 
Sylveiter, F R S vol il , "The Dynamical Theory of 
Gasea,'' hy J H Jeana, "The Analytical Theory 
of Llg'ht, " by^ J Walker, "A Treatise on Analytical 
Dynamics," by E T Whittaker, "Alternating Current 
Theory," by A Rusaell, in twb vofa , "The Study 
of Chemical Composition," by I Freund, "The Fauna 
and Ger^raphy of the Muldi\re and Laccadive Arcl}!-, 
pelagoes being the Account of the Work earned on arid of* 
the Collections made by an Expedition during the years 1B99 
and 1900 under the leadership of J S Gardiner," vol 11 , 
part IV, illustrated, "Reports of the Anthropological Ex- 
pedition to Torres Straits by the members of the Expedi- 
tion, "^i^ited by Dr A C Haddon, F R S , " Studies from 
the Anthropological Laboratory m the University of Cam- 
bridge," by W L H Duckworth, vol 1 , " On two Orders 
of Arachnida Oplliones, especially the Suborder Cypho- 
phthalnni and Ricinulei, namely the family Crypto- 
stemnfatAidae, " by,Drs H J Hansen and W S0rensen, 
illustrated, "Immunity in Infectious Diseases," bv Prof. 
Metchnikoff, authorised English translation by F G 
-illustrated, "Morphology and Anthropology," by 
L H Duckworth, "Ihe Origin and Influence of the 
Thorough-bred Horse," by Prof W Ridgeway, "Fossil 
Plants a Manual for Students of Botany and Geology," 
by A L Seward, F R S , vol 11 , " Ttees a Handbook 
for Students of Forest Botany," by Prof H M Ward, 
K R S , in SIX voluiT^es, vols 11 to vi , " The Morphology 
of Plants," by J C Willis, and "The Journal of Agri- 
cultural Sdence," edited by Prof T H Middleton, T D 
Wood, R H Biffen, and A P Hall 

Ms^fiiis John Wilry and Sons (New York) and Messrs 
Chapman and Hall, (LDndon), have in preparation — 
" Ap Elementary TriRtlBd on the Differential Calculus, 
founded on the Method of Rates," by W W Johnson, 
" A Treatise 00 Concrete, Plain and Reinforced," by F W 
anfl S. E Thompson, " Elements of General Draft- 
, Inf (dr^’Mephanical Engineers," by C E Coolidge and 
' H- F Freemaa I ^nversations on Chemistry, " by W 
, ^tWaldJ ^translated by E C. Ramsay, part 1 , "Machine 
‘ and Mbtlio^," by W S Leonard, " Ordinary 

Fpohdattbns, including the Coffer-dam Process for Piers, 
wfrti numerous IN-actical Examples from Actual Works," by 
C. El Fowler; " iTie Textile Fibres, their Physical, Micro- 
ecoplcal, and Chemical Properties," by J M Matthews; 
" Manual of thb Chemical Analysis of Rocks," by H S 
Washington , " Untechnical Addresses on Technical Sub- 
jects," bv J Douglas , "Techno-Chemical Analysis," by 
G Lunge, translated by A. I Cohn, " Application of some 
General Reactions to Investigations in Organic Chemistry," 
by Prof Lassar-Cohn, translated by J B Tingle, " Notes 
on Assaying ^and Metallurgical Laboratory Experiments," 
by R. W Lodge, "Elements of Mechanism," by P, 
Schwamb and A Merrill , "An Introduction to Pro- 
jective Cjeonietry and its Applications, an Analytic and 
Synthetic Treatment, ' by A Emch; and " Manual of Serum 
Diagnosis," by O Rostoskl, translated by C Bolduan 


OUJ? kSTROUOMlCXL COUJUR 
TrtE South Teufmate Sfots on Jupirn^ln a letter 
to No 348 of the Objervdfory, Mr Denning directs atten- 
tion to for further observaclons of the white apote 

which encroach on the siiuth aide of the south temperate 
belt of Jupiter 

On August 9 he ww two brilliant spots in this locality, 
having the longitudes 254° i and 390' 1 reapebthrMy, and 
baa little* doubt that these arw^ Identical t^th those 'Be 
observed 'in 1903 and previously 
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As Mr Denning has suggested that t|ib pfriESjHMAtt mI 
tliesa objects may cause the observed Irrej^bintras ' i|i jAie 
vfloGity,-pf the great red spot — the vslaclCy 9! wbloi ip a 
little Is im^rtant that they should be freqwlttly 

obseryi^fand the results of the obsetvationa pubtlshljlE 

The,* spots lose about 16^4 per month i^tbtiveiy to 
CronWMllflr'a^ System 11 , and their positions for the ndRt 
few iwaptha wdll^e as follows — ^ 

'l9^^PpL 15' 

. iTov 15 

, ^ Dec IS 

Feb .15 


Lons 

31^4 354*0 

202 o 237 *6 

185 6 231 3 

169 3 3Q4'8 

153-8 i8fl 4 


Mr Denhing will be pleasrd to receive records of new or 
old obnrvat^ons of these objects 
A Rapidly Moving Solar Prominence — A fairly laige 
prominence having a great velocity was observed by Mr 
J B Coit, of Boston University, on May 23 Whilst setting 
the slit of his spectroscope on Ha he noticed a cloud-like 
arch, made up of racial filaments, stretching from P3 89° 
to P=ioo°, the space below the arch being apparently quite 
blank At iih 55m the altitude of the prominence was 
9p'', and it quickly increased to 105', alter which it rapidly 
decreased until, at iih 58m , it was only 70'. By this 
time all semblance to thp oi^igi^aL structure was loRtp and 
only a few cloudlets remained At ish nothing could 
be seen above the limb, and the chromosphere between 
and loo*' was quite tranquil, except for a few smdl shreds 
at the places where the ends of the arch had rested. Sub- 
sequent obsarvations with a 5-1 nch equatorial showed no 
trace of spots or bright faculse on or near the limb in this 
region {Popular Asironofnyt No 7, vol xii )J 


Publications of the Groningen Astronomical Labor- 
atory — Two numbers of these Publications, which are 
printed In English and edited by Prof Kapteyn, have just 
been received No is is devoted to the residts of an in- 
vestigation by Dr W, de Sitter of the systematic differences 
between the photographic and visual magnitudes of stars 
depending uj^n the galactic latitude The investigation 
was carried out at the Cape Observatory, Dr de Sitter 
taking the photographs and Mr R T. A Innes making 
the visual observations 

The results show, among other things, that the colours of 
the stars near the galactic poles seem to be distributed at 
random, and, further, that no average colour exists for 
Iho&e in the galaxy, but rather that there are colour ^differ- 
ences which vary Irregularly with the galactic ^ngitude 
This interesting result calls for further Investigation, and 
Dr de Sitter suggests several methods which might be 
employed to elucidate the matter further 

No 13 of the Pubhcations contains a catalogue of the 
proper motions of 66 stars of the Hyades, deriv^ from the 
lompanson of thirty-fdur catalogues published between 
1755 and 1900. This work was performed by Herr H A 
Weersma to facilitate the reduction of Prof Duner's plates, 
which were taken for the purpose of determining the proper 
motions of the Hyades stars The results are given In 
detail In the paper, which concludes with a general cata- 
logue of the 66 stars, showing their magnitudes, their 
positions for 1900, and their proper motions 


The Goodsbll Observatory Expedition to the Rocky 
Mountains — ^A short general description of the reeuhs 
obtained by Dr H C Wilson and Prof. Payne dyylng 
their sojourn at Midvale fMont ), which is situated 4t"a|i 
aJCltucle of about 4800 feet in the Rocky Mountains^ lb given 
In No 7. vol xh , of Poplar Astronomy, 

The expeditum was undertaken In grder to phdtogeteh 
some of Hericbel'a si||pectfid nebujoua regions iun(bf 
exceptionally go^ atmospheric conditionit The 
dews, caused by a difference of 40 or 50 degrees betwMit*U^ 
day and nlgbt temperatures, and the smoke from^nofanboiio- 
iug forest fires somewhat interfered with the canjuig'' out 
pf the entire programme, but on the wfuile Hie «liaiogTap|ui 
p^tjUnqd. were very successful A full desCrlplln of Ae 
work aecompllsh^, the observing coiiiftHouii,' ib 

promised for a later publlcatloh. 
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ANTHROPOLOGY AT THE BRITISH 
. ASSOCIATION, 

'T'HE address of the preildant, Mr. Henry Balfour, dealt 
^ ^ with the subject of evolution in the material arts as 
tllnaCrited by the Work of the late Lieut -General " B itt 
Rivers, and has been already printed in full In 
(September 1) 

* * t ' ' ' 

Evolution in the Material Artg, 

The remainder of the programme on Adefhst iS Wa^ai^ro* 
pnntely reserved for communications which ill patented the 
application of the theory of evolution to special of 

arf and technology, as follows — , 

Prof Oscar MonteUus gave a demonstration of the (^o|ii- 
clon of the lotus ornament, which, though it brought" fdl'- 
ward no new points, gave a well illustrated survey of, the 
work of Goodyear and others, and analysed the comfjN^ated 
results of the interaction of naturalistic and conventional 
treatments of the same original motive The discussion 
which followed was mainly directed to secure recognition 
for other plant-motives, such as the heur-de-lys, iris, 
papyrus, as being partly responsible for certain variations 
of the ** lotus-ornament,*' and the inevitable skirmish 
followed the mention of the Ionic capital ” 

Prof Flinders Petrie's note on the entomology of scarabs 
distinguished five principal types of scarab-backs, designed 
\a mutation of five genera of beetles, Scarabaeus, 
Catharsius, Copris, GymnopleMrus, and Hypaelogema, aiici 
showed how the characteristic forms of the head, elytra, 
and legs of these genera have given rise to a large number 
of conventional variants The use of other beetles besides 
the true Scarabsus, for magical purposes, js well attested 
both by the medical papyri and by the modern folk-lore of 
Egypt 

Prof Flinders Petrie's description of his excavations 
at Ehnasya (Herakleopolis Magna), In Egypt, was chiefly 
noteworthy for his comparative study of tne forms of the 
Roman lamps and terra-cotta figurines, which were obtained 
In large enough numbers to afford an intelligible series 
Here, ''also, a very few principal types have degenerated 
into numerous conventional and unintelligible variations, 
which have often Influenced each other and given rise to 
fr^h types based on niisinterpretaClon of the blurred forms 
In this instance it is noteworthy that the older and purer 
forma can be proved to have survived alongside even the 
moflt corrupt , as if the lattef, though well established, pur- 
sued a separate course, and failed to supplaht their arche- 
types. 

Another point of some interest in this connection is Prof 
Petrie's discovery, near Ehnasya, of a modern Coptic 
cemetery which preserves. In its tomb-facades and enrlosurea, 
many architectural features which are characteristic of 
andent Egyptian burial-places 
Mr R. T Gdnther read on August aa a study of the 
cfmaruta, a common Neapolitan eharm representing in 
ailver a sprig of rue with magioal symbols appended He 
brought together a large number of examples, and supplied 
full details of the successive developments which the 
originally naturalistic model has undergone, as well as of 
the slgn^cance of the emblems which have been added to 
the mediant to increase its prophylactic powers 

Physical Deierioratton and Anthropometric Surveys 
^The session of August 19 was devoted to a systematic dis- 
nsafon of the alleged physical deterioration of the people of 
these Islands, with special reference to the recent rep^t of the 
Privy Council Cpmmltter, and to the scheme proposed by 
the aasociation’s oommi'iee on anthropometric investigation 
for the organisation of an anthropometric bureau to collect 
and analyse more adequate data than those which are at 
preaant available 

The report of the committee on anthropometric investi- 
gation was tvM by the aeareta^ Mr h ^ma 

piSdir^ haa bpan made )n tlje' i^etermihgtlon of the 
heeaw at y atandaeda of measurement, and the chArman and 
aecrelan of the conunittea have given eetdence before the 
Privy Council's Committee as to the data which already 
ealatedf and ae to the beat means of eecurlng an 
adequate^ eeatlnjoauaf^ ftnd honsegeiieoifs < serlea In fuitire. 
The committee recommenda a small permanent antbropc^ 
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mettid bureau, organlied ^ n oontmlUee of thejPrhra 
Council, with an honorary consultative body, a director aiid 
deputy director (trained, one in anthropology, the other in 
statistical method), and ah adequate body of surveyora, 
male and female, who wopld visit schools, factories, and 
other institutions, and secure representative sets of measure- 
ments An appendix to the report ta^lcea account of the 
surveys already in progress In Scottish schools and lunatic 
asylums, in London hospitals, m Dorsetshire, and among 
, the‘g]pB^s of the ScottiJih border 

Prof p. J> Cunningham, F R S , who is chairman of 
fhe anthropometric committee, accepted the general con- 
, elusion of^he “ epoch making " report of the Privy Council 
Committee, that there was no serious physical deterioration 
in the nation at large, but held strongly that without proper 
* environment and nurture, and particularly without proper 
air aiid food, it was impossible to maintain in the comfng 
generation the mean national standard of physique to which 
a people tends naturally to approximate, so far as outward 
circumstances permit Slow evolutionary changes in this 
physical standard are taking place, but except in regard^ to 
the teeth, which are degenerating rapidly, they 
neglected In practice The recent improvement in ' thb 
physique of women of the upper and middle classed* Is due' 
to healthier conditions and habits, and illustrates t,heir 
effects In spite, however, of the labours of the BQtla|)- 
'^sociation's Anthropometric Committee In 1878-8^, the* 
evidence on which all inferenLes have been based hitherto 
IS fragmentary, ill coordinated, and quite Inadequate^ and a 
systematK survey such as is now proposed would put tHe 
whole matter on a qUite different footing. The cost would 
be slight, and the national advantage incalculable 

Dr F C Shruhsall followed with a comparison of the 
physical characters of hospital patients with those of healthy 
individuals from the same areas, with suggestions as to Che 
influence of selection by disease on the constitution of city 
populations Blondes are found to suffer more thpn 
brunettes from rheumatic disorders, dfid less from tuber- 
luloBis, nervous disorders, and cancer , Blondes also suffer 
more from disease in childhood, ai^lheir numbers alffl 
proportion consequently dimmish unni^tnh age of twenty to 
twenty-five, when Che pulmonary tuberculous qf the 
brunettes begins rapidly to redress the balancCM Ih 
I the most overcrowaed and most unhealthy areas are con- 
sequently the most brunette, and also have* the hirtefil 
infant mortality through the extinction of blonde 
by disease Dr Shrubsall’s paper was wpll lUuscrated wICIi 
original tables and maps, and was evidently foUogjfed WtUi 
close attention « 

Mr J Gray then explained in detail the working 
anthropometric survey, and the valuable results whlnriniiy' 
be expected from It in anthropological scMnice, add m 
practical economy and hygiene Civilisation has brmiffhc 
so many new influences to bear on the more advanced recea 
of mankind that more accurate and copious observations are 
required to detect in their Inception deep-seated changes 
in the relation of man to his environment, the effects of 
which may be controlted if recognised in time 
The president of the nsiociation, who occupied the chair 
in the section throughout the session, opened the discuislon 
bv the Inquiry, what is the preciie nature and effect of the 
set of circumstances which we describe as "town life"? 
the most Important of the tempovary and obvious causes 
of physical deterioration, as opposed to the permanent and 
insidious causes indicated by Dr Cunningham Mere want 
of indoor ventilation, for example, does not produce detenor- 
aCion, e g in the one-room cottages of the gigantic Low- 
landers of Scotland , and both sanitation and quality of 
food are, on the whole, better in the towns than in the 
country Among the causes which might produce per- 
manent changes in the national physique, three seemed 
particularly noteworthy Since marriage is later, and 
families are smaller, in the middle cloaaet than In the lower, 
facilities for " rising," such as are given N modprn educa- 
tion^ cannot but diminish the proportlaih liMhe neat 
generation of the offspring of the ^ore efffffliw In UtU 
Town life, too, by encouraging.^ m brunetke populatloa, 
is altering the Inherited charactertatlca of the nation at 
the expense of the tratte which , we owe to our bfonde 
ancestry further, toWn^ Bffs, 'by bitreeting the more 
energetic elements in the rurql poptrlation^ la throwing 
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upon th« IcH efflcienc remainder the greater part of the 
burden of continuing the race. Town life, however, doee 
not Beem to be among the factors which it le possible to 
eliminate by legislation, and it is permanently selective 
agencies such as this which affect the actual quality of a 
rare, 

Sir John Gorst ccinsidrred it proved that a large propor- 
tion of the nation lives in conditions unfavourable to normal 
development, and that the rare is being propagated in 
undue proportion by the lowest and least fit. The general 
death-rate deireases, for instance, but not the death-rate 
for Infants Legislation might fairly prohibit marriage 
between the immature or the mentally unfit , but the mam 
cause of the relative mirease in the low-class birth-rate is, 
as the Royal Ciunmlsslon m New South Wales has shown, 
the luxurious reluctance of the well-to-do to take their share 
in bringing up the next genciation Meanwhile, in so far 
as it controls any part of a child’s lifetime, as it does by 
compulsory education, the State Is so far responsible for 
securing it sufficient air and food There are many ways 
of securing these and of coercing neglectful parents, and 
local authorities might well be given permission to experi- 
ment in the manner suggested by the medical faculty of 
Scotland In regard to the Scottish Education Bill 

Prof Rudolfo Livi, director of the Italian Military Survey, 
described its methods, and replied to Dr Cunningham’s 
criticisms of military measurements Conscript statistics, 
however, yield more representative data than those of a 
voluntary army, and the Italian survey establishes clearly 
the correlation between prosperity and enlightenment and 
immunity from disease In England, probably the miti- 

ation of extreme social conditions favoured a relatively 

Igh physique 

Mr E W Brabrook, secretary of the British Association 
Committee of 1878-63, urged rhe importance of uniformity 
of measurements, and assured the anthropometric com- 
mittee of the cooperation of existing surveys 

Major McCulloch described the survey, recently ordered, 
of children m arniy schools, and discussed practical difficul- 
tlea of uniform piahauretnents Prof. A Macallster insisted 
on the necessity for large numbers of observations 
Statistical conclusions from inadequate data are fallacious 

Mrs Watt Smyth recommended Che inclusion of simple 
anthropOmatrle observations in the ordinary routine of 
school registration as an aid to the teacher in following 
the development of the child In Boston, USA, such daily 
observation greatly diminished the risk of infectious disease 
The valuable results thus attained would facilitate a full 
national eurvey 

Ocher papers on anthropological organisation occupied the 
afternoon of August 19 Mr Edgar Thurston deseJnbed Che 
process of the ethnographic survey in Madras, of which 
he has been the principal organiser, going Into details as 
Co method and cost, the nature of the evidence which it is 
possible Co collect, both in anthropometry and In ethno- 
graphy, the photographic record of racial types, and the 
difficulties of combing museum and field work such as 
are unavoidable with an Infinitesimal staff working among 
Ignorant and timid populations He concluded with a 
summary of the ethnography of the area covered by the 
survey, and a criticism of the published measurements of 
the Indian Coronation contingent 

The report of the committee on anthropological teach- 
ing described the method of Inquiry, and gave details of 
the position occupied by anthropology or its mam sub- 
divisions In some seventy-five universities and colleges In 
Europe, the United States, and elsewhere, with many 
Interesting data as to the ways In which this comparatively 
nelv study has won recognition as an offshoot of this or 
that recognised subject, and as to the practical applications 
which are found to amerge wherever a more enlightened 
policy has permitted a museum or university to provide 
adequate teaching 

Mr J, F. Tocher dcacribed In detail the recent anthropo- 
metrlChWOilc fn Scotland outlined In the morning's aia- 
cnssion, and also the distribution and varlatJdn of the 
surnames In eltst Aberdeenshire In 1696 and 1896 Mlgta- 
tlOH accounts for the dlsappearsnce of many namSa ; but 
the extinction calculated by Gal ton and Watson U found 
to bs apMxItndCely correct, Ind likewlae the rate of chdn^i 
on KailTeanOn's theory of contiif^ency 
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Anthropography. 

The experiment was made on Monday morning (August sa) 
of a separate subsection for the discussion of papers OP 
human anatomy and kindred subjects The lecture TObItt of 
the zoological department was kindly lent for this, and 
Prof A Macaljjster presided 

Dr G Elliot Smith made a communication on the 
persistence in the human brain of certain features usually 
supposed to be distinctive of apes, based on a large scries 
of simple human brains, chiefly African. Simian chaTacters 
arc moat conspicuous in the occipital region, because the 
visual area is as well developed in apes as in man ; but 
thouj^h the structure is identical, the shape of this area In 
man js much distorted by increase of the cortical area In 
front of It Simian resemblance is more often retained m 
the left occipital region than in the right, because in mOn 
the visual centre retracts more towards the mesial surface 
on the right side, and this asymmetry often influences the 
cranial forin Large “ Affenspalten "may occur in various 
races, but are rarely symmetrical, except in Negro brains, 
which are distinctly more pithecoid In discussion, Mr. 
Duckworth described similar simian features in Australian 
brains, with frequency of 50 per cent , PrOf Griinbaom 
brought physiological evidence to corroborate the analOfAlcal 
data , Prof Windle and Prof Macalister fully accepted Dr 
Elliot Smith's conclusions 

Mr Duckworth showed photographs of the brain of a 
foetal gorilla suggesting the artificial nature of' the 
cerebral fissures Prof Griinbaum suggested hisMtlAglcal 
examination, and Prof Macalister summarised thb history 
of the recent study of these features 

Mr R D Seymour Sewell described some variations ih 
the a.stragalus observed in 1000 specimens, mainly Egyptian. 
Their angle of collum and corpus is intermediate between 
the European and the anthropoid , changes in the articular 
surfaces are determined by the adoption of certain postures, 
and by the progressive eversion of the foot Accassory 
facets are occasionally present, and facets are occasionallv 
fused or absent The os trigonum is very variable. Prof. 
Windle criticised Pfitzner’s view of the os trigonum. 

Mr. P P Laidlaw described some varieties of the 
os cbIcis, based on the Cambridge collections, namely — 
(1) variability of the processus trochlearis, which seeqis no| 
to develop from a separate ossicle ^ (2) external plahtar 
tubercle , (3) calcaneus secundarius of Gruber , (al oa 
Bustentaculi proprium , (5) processus trochlearis of Kyf'tl, 
shown to be pathological; (6) variation of facets due to 
ossicles and other factors , (7) European reduced projec- 
tion of the heel due to backward extension of the fascia 
articularis posterior In discussion, he gave the length of 
the Egyptian heel-bone as 3 per cent more than that of the 
European 

Mr F G Parsons's paper on facial ekpression dIscusMd 
the anatomy of the facial muscles, and illustrated their 
effects from historic portraits. Prof. WindU ac^rlhuted 
alteration of expression to habitual action of edrtairi 
muscles, probably recorded in the subcutaneous tissues , on 
this fmtal evidence should be decisive. Mr Parsons replied 
that subcutaneous thickening Is already perceptible at the 
ninth month 

Mr J Gray proposed a new system of classifWng the 
records In anthropometric identlflcaCion The Bqrtilton 
system with flxed subdivisions only identifies fli per .cant 
on the first search The ^item proposed substitutes pro- 
gressive subUBBsification of the data of one meosurbinent 
by the data of the next In order Search Is further slinplllled 
by the use of charts on which dimensions used as cooraoitsa 
determine the position of a record-number. The dlscuNwen 
only emphasised the need of accurate measurement. * ' 

The committee on anthropometric InvestigatUkns OAdhg 
the native troops of the Egyptian Army reported progreik m 
coordinating Dr Myers’s data. The mooefn poJHilutpff of 
Kena province shows less Vanabillty Ip head 'lengtH and 
breadth than the prehistoric population NogSnijk but 
more in cephalic index The greater varioDlUty of 'ltUbaii 
mummies Is explicable by Vaclal admixture 'Iq a lolrge <ilty 
The objections raised tb Inferericos Vrbhn ooiiicri|]V dUtp oid i n 
to be invalid. The Coptic popfbtaMoif fs'^appMhtly 
verlahle then the Mohammedan, apporenttjr bati^ueb vari- 
ability Increases the chance of ^rvivol, Und mf ntnHIpNha 
among the oppressed 
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Dr* Myen'$ paper on fch« VAnabiJjty of ancient and 
iMNlorti pimLes elaborated the last-named point in com- 
MtfiMn with data from elsewhere Ancient and modern 
wo^lee ^ net seriously differ In variability, provided the 
suttfival conditions are similar, while favourable cronditions 
Ontf (o homogeneity, 1 e regression towards the mean , and 
'Cca versd. 

Mr Duckworth discussed the method*] of graphical 
aprasentatlon of the various racial human types employed 
ly Keane, Flinders PetrJe, Thomson, and btrentz, and pro- 
losed the simile of a protoplasmic origin modllied into 
irocesses reprenientJng the various morphological types 

Prof A Macalister exhibited a senes of Amorito crania 
roifi excavations at Gezer, in Paleiitine The people of 
he first two strata practised cremation, and so destroyed 
heir skulls, but the third and fourth strata show burials 
n contracted posture, accompanied by food vessels 

Linguistics 

On the morning of August 22 Sir Richard Temple, Ban , 
Xplained a plan for ii uniform scientific record of the 
angUBges of savages, which starts from the sentence as 
init-expression of a complete meaning, and classifies wordu 
Lccordlng to their function in the sentence Ihe forms 
kssumed by words grow out of these functions, and are 
Ictermined by sundry functional affixes 1 he sentence con- 
idered as the elementary component of a language indicates 
he outlines of a classification of languages, and the con- 
iitlons under which languages and linguistic groups 
levelop The plan ha^ been successfully applied to several 
avage tongues, as well as to Latin, English, and 
iunganan, and claims consideration as leading to rapid 
ind accurate analysis and acquisition of language 

General Ethnology 

Mr A. W Howitt read on Monday a paper on group- 
rtarriage in Australian tribes Among the tribes round 
rfgkf Eyre, two forms of marriage occur One follows 
ipon betrothal of children by their mothers, and the other 
s the subsequent marriage of the woman to a younger 
irother of her husband On ceremonial orrasions this 
atter form of marriage is extended in the tribe by the 
Lllocoient to each other of men and women who are already 
illotted to each other under one or other of the two 
tmrriaget This group-marna^e also occurs In ocher 
ribes In south-^ast Australia, either in the form which it 
las in the Lake Eyre tribes or as a survival of custom 
t IS shown by the system of relationship in the Australian 
nbes to have been at one time common to all In the 

Eyre tribes there is female descent with group- 
aairiage. In other tribes in which group-marriage le 
nerely a survival, or is merely Indicated by the terminology 
if relationship, there has been more or less an approach 
0 a form of individual marriage accompanied by a change 
roRi female to male descent. Changes such as these are 
itended also by alteration of the social organisation of the 
nbes In one direction there has been a segmentation of 
he tribe from a division of two intermarrying exogamous 
noietles of the tribal community to four such divisions, and 
inally into eight, With a change also in the line of descent 
n the other direction there has been a partial or complete 
os^ of thl< division of the community into four and eight 
egnienfe The tribe has become organised on a geo- 
prephml baala into a number of local groups, and these 
D^utieg have] become exogamous and intermarrying. In 
kesa changes in the organisation of the tribes the line of 
lascnnt has pgssad from tha female to the male line In 
hjQ Lake Eyre tribes a group of totems is attached to each 
x^amouB moiety, Thesq remain in existence in the 
egmenfetion Into four pud eight groups. In those tribes 
rbefe the organisation of the tribe has become local, the 
Dto^ ,fiyoup9' hava either become more or less extinct or 
lave chang^ in sxtreme cases into nuaglal names without 
pflueiioi ^ marnage 

R. S, Lepper offered a discussion ol the passing of 
he oigtrlerobjlto v observed In southern India, »liut devoted 
be^ bjiae nHotted to hun to an exhibit el ^photographs of 
nore^t^inntrlnrchal peoples. 

On Wp^jneadnir E. Dt^ollnS submitted, under the 
ftle GlassMIcatlDn Soclalc," an elaborate analysis of types 
if human society, based upon that of Le Play, but designed 
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to supersede it bv a system based upon modern ethnologfcal 
data All human societies are either communistic, relying 
for social progreiis on the community rather than on the 
Individual, or particulanst, with the reverse tendency The 
former dominates the east, and explains its immobility , the 
latter the west, and causes its progress The communistic 
soiieties pass through the three stages of stability, in- 
stability, and chaos In the third, communism 1$ seen break- 
ing down, as in anLient Greece and Italy, or in eastern 
Europe now 'ihe partiLuldnst societies are in turn rudi- 
mentary, chaotic {ifbranlde), and advanred , to the last, as 
ilJustrat^ in Greater Britain and the United States, belong 
the social type^ of the future Within these main types 
social growth is conditioned by geographical considerations, 
which determine the dominant forms of human industry and 
the institutions which result The paper, which was well 
illustrated by printed diagrams, gave rise to a lively dis- 
cussion 

Dr W H R Rivers desiribed the funeral ceremonies of 
the lodas Among points not previously noted are — 
(1) the laying of a cloth on the body by those who have 
married into the clan , (2) a punficalion-nte, In which a man 
in woman's ornaments touihes the remains with a bow 
and arrow , (3) the Foda beliefs as to the incidents of the 
journey to the other world 

Mr E. S Hartland exhibited a votive offering frona 
Korea, representing a tiger in roughly cast iron The 
Korean mountains are infested by tigers, which were 
formerly worshipped, and every pass has its votive shrine, 
probably, therefore, this votive tiger belongs to some tiger- 
cult 

Mr E P Martin's paper on the Fulahs of Nigeria, and 
Prof Ridgeway’s anthropological view of the origin of 
tragedy, were taken os read 

M^gean Archaeology 

The morning session of August 23 was devoted to the 
results of recent exploration in Crete, and the section 
adjourned to the New '1 heatre to secure accommodation for 
the more numerous audience 

The proceedings opened with a brief address from Dr 
P Kabbadias, Insj^ector-General of Antiquities In Athens, 
who discussed the reasons for the great raritv of Neolithic 
remains in Greek lands, and described the recent operations 
of the Greek Archsological Society in Thessaly. Dr 
Kabbadias 'b appearance was received with the utmost 
cordiality, and expression was given by Sir John Evahs, 
Sir Richard Jebb, and by two successive directors of the 
British School of Archieolpgy in Athens to the general 
appreciation of his services lo the cause of Greek antiquities 
and to the foreign students of all nationalities in Athens 

The report of Che Cretan Exploration Committee sum- 
mansed the course of the British excavations of ipo4, and 
left the way clear for discussion of the results 

Dr Arthur Evans, F R S , explained his preliminary 
scheme for the classification and approximate chronology 
of the periods of Mlnoan culture in Crete, from the close 
of the Neolithic to the early Iron age To the period ad 
a whole It Is proposed definitely to attach the name Affnoapti 
as indicating the probable duration of successive dynastiea 
of priest-kings, the tradition of which has taken abiding 
form in the name of Minos It is proposed Co divide thia 
Minoan era into three main periods, early, middle, and latOp 
each with a first, second, and third subperiod^ The UN 
of the word Mycenaean should be cOnfmed to objects of the 
late and subsidiary outgrowth (Lafe Mmoan III ), when 
the fine motives of the " last Palace Period " at KnoaOos 
(now Lata Mtnoan II ) are already In the state of decadence 
observable at Tell-el-Amarna (about 1400 n.c.), and even 
in earlier objects associated with cartouches of Amen- 
hotep III and his Queen, in Egypt, Rhodes, Myrons, and 
elsewhere llte less decadent forerunners of this atyle^ In 
tha new-found cemetery at Knossos, are still later than 
the art of the “ last PalaM Period Tha third lala 
Minoan period may thus be roughly dated between i^qo b.c, 
gnd f 100 a G. 

Late Affiioan //,, which precedhg It, is begl illustrated, in 
the latest palace at KhosiOt, by the fine *' Palace style,'* 
with Its strong architectonic alemencs. and markad corre- 
spondence, in Its latest stage, with the art of the Kelts 
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and " People* of the lalea of the Sea ” on Egyptian monu- 
ments of the sixteenth century to c ; and the roval tomb 
at Knpsfioa contains alabaster vessels of earl> eighteenth 
dynasty date But the “ Palace style " must Uself repre- 
sent a considerable period of development, and its earlier 
phases must go back at least a century earlier Late 
Minoan II may thus extend from about 1700 bc to 
1509 B c , corresponding with the Mycenaean shaft graveSi 
and at Knossos with the later Class B of the Palace archives 
in linear script 

Lale Mmoan I , un earlier Stage of the later Palace, 
marked off by an extensive catastrophe, is clearly shown 
in the “ lemple Repositories " as an age of ceramic transi- 
tion with naturalistic art at its highest perfection, and 
Class A of the linear script The elaborate lid with 
King Khyan's name, and a monument of thirteenth dynasty 
period, date this stratum between 1900 B c and 1700 a c 

The Afiddle Afinoan age is especially characterised by the 
polychrome style of vase-painting on a dark ground, and 
by the conventionalised ,pictographic script which precedes 
the linear In Middle' Mmoan III the polychrome is 
degenerate, and naturalism, in reliefs and on gems, is 
growing , and it is in Middle Mmoan il that the poly- 
chrome (formerly '* Kttmares ") style reaches its acme 
'i he beginning of this stage U approximately dated by 
Eg^tian motives on the seal-stoneii, and by the Bherd*i found 
by Prof. *Petrie hi the rubbish-heaps of Kahun, dating from 
the time of Usertesen II of the twelfth dynasty (2300 bc 
acc to L.epsius , Petrie and others say nearly 2700 a c ) 
In any case the Cretan evidence excludes the recent theory 
which makes the twelfth dynasty border on the eighteenth 
Middle Mmoan I is also represented among the Kahun 
sherds (which thus give a precise upper limit for Middle 
Mmoan II ), and mounts back at least to the middle, and 
perhaps (on Petrie's chronology) to the beginning of the 
third millennium 

Beyond this lies the long Early Mmoan ivcle of nascent 
culture, with geometrital decoration and ornament, 
generally dark on a light ground, though the dark glaze 
■lip Itself goes back to the confines of the Neolithic Raised 
decoration on the surface of the clay is also abundant, and 
the hand-polished, dark-faced Neolithic ware survives 
throughout The painted decoration also betrays the in- 
fluence of the earlier incised designs A section opened 
below the pavement of the west court shows a distinct 
Stratification of floor levels of this period, of which the 
earliest (sub-Neolithic) shows incipient light-ground tech- 
nique, improved Neolithic fabrics, anif the first spiral orna- 
ments, carved or incised, prototypes, probably Cyriadic 
in origin, of the later paiiMt^epirals Early Mmoan seal- 
stones show adaptation of sdventh dynaq^ motives, and 
vases of sveniCe, &r , betray Intercourse with dynasties I. 
to IV , while imported black ware from the firet dynasty 
layer at Abydos Is Indistinguishable from that of Bub- 
Neolithic Knossos Comparison of Neolithic with Mmoan 
rates of ai cumulation of debris gives a probable antiquity 
for Knossos of 12,000 years in all 

Dfoeusslon was opened by Prof Ridgeway, who agreed 
with the proposed chronology as far back as the beginning 
of the eighteenth dynasty, but was not satisfied in regard 
to the twelfth and beyond The name * Mycensean ” was 
no longer appropriate in a generic sense, but the term 
“ Minpan *' was open to a similar objection when applM 
to a period so long and early His chronological objections 
were supported In detail by Mr J Garstang Lord Ave- 
bury, on the other hand, expressed himself prepared for 
even longer periods m prehistoric chronology, and Prof, 
Sayce agreed that the interval between dynasties XII, 
and XVTll , though arrhieologlcally a blank m Egypt, 
may have been a long one Dr Kabbadias and Mr 
Hogarth discussed the relations in which Mmoan culture 
stands to Hellenic, the former laying stress on the 
sociological differences, the latter on the continuity in 
arttstic essentials 

Dr- Evans, in reply, agreed as to (he large element of 
survlvaf from Mlnoan to HeUeplc time, but laid atrees on 
the evldenflg for the introduction of a fresh ethnic element 
In the Uphral. Mr Gerstang'e criticisms did not affect 
the proor that the respective stages of Mlnoan and Egyptian 
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cujturie synchronised at the points iqdiciited If hiSjdpps^ 

‘^***®" « ^ 1. ' 

Other papers on Cretan orcha^logy tollowed, 

Mr R M Dawkins described the painted, vases dl Wp 
Bronze age from Palaik astro, in pastern Crete, witk^peqU 
reference to the styles of decoration, to wiilr^i Dr. ?v 4 nqjs 
Knossian classiRcatlon is applicable at all Importahjt POtpJI& 

Mr R C Bosanquet reported progress in the Brwsn 
School's excavations at Heleia (Palaikostro) Ond^ Pfal^Plif 
a late Mycensan palace has been excavated, and the ma^n 
street further explored, with the adjacent houses; ipore 
middle Mlnoan ossuaries have been opened, and also a very 
early burial-place near Kastn, and a later cemetery with 
larnax-burioK A steatite libation-table yielded an inscri|^ 
tion of .seventeen Mmoan characters within the Mlnoan 
town a shattered Hellenic sanctuary contained a ^slab ip- 
scribed in letters of Roman date with an archaic Done 


hvmn in honour of \aung Zeus This identifies the site 
wilh the temple of Zeus Diktaios, and consequently the 
plain of Palaikastro with the classical place Heleia At 
Praisos the west face of the Altar Hill has yielded frag- 


ments of architecture and inscriptions from a sanctuary on 
the summit, among them a fresh document of the Eteocretan 
language m Hellenic characters of the third or fourth 


centur) n c 

Sir Richard Jebb gave a rendering of the hymn to Zeus, 
and dHcussed iti allusions to the Curetes and their cult, 
adding a suggestion (based on Plato, Laws 624 A) as.tp 
the “nine-year” legend of Mmoan legisl^lpn , and Proh 
R h Conwa) discussed the linguistic cnaracter of the 
Eteocretan language in the light of the new inscriptioii 
from Praisos, which con Arms previous results, and indicatas 
an Indo-European type / 

Mr R C Bosanquet described a Rnd of copper iri^ts 
at Chains, in Eubisa, nineteen in number, and of a 
iharacteristic Bronze age form already known from Crete, 
Cyprus, and Sardinia The source of supply was probably 
in Othrys, while Chaicis was the chief emporium The 
bronze axe-heads frequently found hoarded In the iSgsan 
(e g recently in Othrys itself) have shaft-holes too small 
for use, and may be currency The memory survived in 
the Cretan expression ” axe ” for a fraction of a talcilL 

Prof Oscar Montelius gave a well illustrated description 
of the geometric period in Greece, which succeeds the 
Mycenxan (late Mmoan) in Hellas and the iCgean, though 
apparently not m As* a Minor He rejects the view that the 
geometric style is derived from countries north of Greece, 
holding that its characteristic motives appear earlier in 
Greece than in the north He regards it as a modified 
continuation of the Mycensan style, not due merely to tlm 
migration of the Dorians (as it is well marked In A|clca, 
which they did not conquer), but mainly to the expuInjOQ 
of the Tyrrhenian or Pelasgian foreigners, Co whotn he 
attributes the Mycenean culture He dales the geometric 
period between the twelfth and the close of the eighth 
century, ahd divides it into the three stages marked by the 
Dipylon, Phaleron, and pre-Connthian types of vases 


Other Archaeological Pa^rs 

Prof Valdemar Schmidt, of Copenhagen, summarised the 
latest discoveries In prehistoric science in Denmark. The 
musical properties of the famous Bronze age trumpets In 
the Copenhagen Museum have been re-Kliscovered, mn4 ate 
utilised annually An earlier period has been esteUlrfied 
in the Danish Stone age than those of the kitchen- 
middens ” and the dolmens , for a peat bog in W. Zeeland, 
near Mullerey Harbour, yields Implements of eorfy typfB 
which were dropped by the inhabitante of floating r^- 
dwell Inn " Examlnatidn of the impressions of com graine 
in prehistoric pottery has established the kinds of wheat 
and barley wkich were cultivated at different periodi. 
Systematic archcolo^cal survey has establnbed tke- Cnie 
distribution of tumoli and other monuments* The eunnill 
follow lines which avoid jwamps, converge oq fordo, uid 
otherwise betray themselves ps roads, Offer vakidhla 
clues for ihs location of aettlenwnts akmg them* 

Miss Nina Layord'a further eucavatlom pn a PalrolithM 
site In Ipswich determined a Paladtithlc floor alopliiar ^ 
the margin of • former lake, all now burled 8 faei to la Ipit 
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i^^^trickeirth Forty InplementB and numerouB chipped' 
#i|liMnta have been round, and the position of certain well' 
mHlfht oVal ImpleinentB, in and under compact clay at 
WO fOWCft leVOlflf identiAea them as mliallea hurled at water- 
|qe4 On the laiie Teeth of elephant, rhmoceroe, ox, and 
dWt Occur In oonrae gravel below the implement layer, and 
flnot-roota In the clay below that. 

FtOf, E. B Poulton exhibited records of Palsolithk man 
fl'oln a new locality on the north-east coast of the Isle of 
Wl|fht, Including every stage from flake to finished imple- 
ment 


The sixth report of the committee on the lake village at 
Glaetonbury announced fresh excavation in 1904, under the 
IpUit suMriniendeme of Mr A Bulleid and Mr H St U 
way. Eight mounds, containing two or more floors, were 
examined, and plans and photographs secured Obfccts of 
amber, glass, and tin, and an adze of iron were found, ah 
well as bronze, stone, and bone objecth, and pottery In 
one mound, peas were found in some quantity Arrange- 
ments are in progress for the publication of the results of 
the whole excavation 

Mr F R Coles and Dr T H Bryce described an inter- 
ment of the early Iron age found at Moredun, near Edin- 
burgh, in 1905 A cibt covered with flagstones contained 
fragmentary human rein a ms of normal local type, with a 
fibula of La Tine t\pe, a ring-brooch, and d circular open 
pinhead, indicating a date not later than the second century 
a D This Is thi' flrKi completely attested interment of early 
Ii^n’age m Srofland 

Dr T H Bryce discussed a phase of transition between 
the chambered lairns and closed cists in the south-west 
corner of Scotland The clue is given by a cairn at 
Glecknabae, m Bute, which contained two “ atypical " 
chambers set radially in the cairn and containing burnt 
bones, and a closed cist with unburnt interment One of 
the chambers also contained an unburnt fragment The 
pottery, which included both typical chamber ” pottery 
and also fragments of the '* beaker " class, indicated a triple 
occupation of the site, and a late date for the reduced 
ati^ical chamber 

The leport of the Roman sites committee described work 
in progress at Sikhester and Caerwent, and Mr. T Ashby 
summarised the season's progress on the latter site The 
south gate has been found to be parallel to the gate on the 
other Bide, and an inscription dedicated to Mars bears the 
data August aj, 15a A d 

Prof Flinders Petrie’s excavations at Ehnasya have been 
already mentioned in connection with his series of Roman 
tamps Ehnasya is the Roman Herakleopolis Magna and 
the Egyptian Henenhuten, about 70 miles south of Cairo 
and 10 miles from the Nile It was the homo of the ^inth 
afld t^nth dynasties, of which hardly anything is known 
It IS found to contain temples of the eighteenth and twelBh 
dytiXMles, and under the latter a stratum of older houses and 
burials with BCBi'ibs c/f 'Antef V Thi«5 king has recently 
been assigned to dynaiity XVI or XVlI , but is thus 
brought earlier than dynasty XII Later buildings of 
dynasty XXIII yielded a fine votive statuette, in 
gold, of the Joial ram-headed deity, Hershefia, dedicated 
by a vassal of King Piankhi , and houses of Roman date 
gave Important evidence as to the stages by which 
Chnatianity first displaced the native animal-cults, and then 
itaeff absorbed the Isis and Horus worship as the Madonna- 
culL 

Mrj J Garstang described his excavations in the Royal 
tofiib of Negadeh, in Upper Egypt, which completed the 
work begun some years back by the French, and recovered 
another fragment of the '‘Tablet of Mena," to whom the 
tomb- has been commonly attributed 

Mr R N. Hall's recent excavations at Great Zimbabwe 
show the ruins to be three times larger than was suppos^, 
aad dIdfInguMi clearly between (a) the original constnic- 
Hnnsr (S gi the' eastern half bf the “Elliptical Temple”), 
Whkh are still of uncertain age and associated with 
iHMheiWus phain, and (b) sundry additions which are shown 
by Arab pottery to be not older than about 13^ a d , and 
^ iHKt contain phaltic objects. Much useful work has been 
dkno Qir Mialf of the Chartered Com^ny to preikrve eitlst- 
atniotiires, and to clear the mins of surface deposits 
Bad ether obstacles to study. 
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BOTANY AT THE BRITISH ASSOCIATION. 

‘^HE meeting of the botanical section at Cambridge may 
^ probably be regarded as the most successful of the 
whole series of meetings whkh have been held since botany 
was constituted a separate section of the British Association. 
A large number of distinguished foreign botanists were pre- 
sent, and there was a fully representative gathering of 
British botanists to meet them By the kindness of^Profi 
H Marshall Ward, F R h , the meeting were held in the 
rooms of the new botany school, which proved to be 
admirably suited for the purpose Prof Ward and the 
botanical staff are to be congratulated upon the excellent 
arrangements made for the lectures, lantern demonstracions, 
exhibition of apparatus and specimens, &c. , which con- 
tributed so much to make the meeting a success 

The president (Mr Francis Darwin, F R S ) in his 
address, which has already appeared m Nature 
(September 8), dealt with the perception of the force of 
gravity by plants, and especially with the statolith theory 
of geotropism 

The general work of the section included, m addition to 
the more technical papers, the usual semi-popular lecture, 
and a senes of three addresses of a general character on 
important topics 

The *»ubjpct of the semi-popular lecture, which, was de- 
livered by Dr D H Scott, F R S , was a new aspect of 
the Carboniferous flora It was shown that Brongnisrt’s 
coniepiion of the Carboniferous period as the reign of 
Cryptogams can no longer be maintained Recent work 
has all tended to show that a large number — perhaps the 
majority — of the so-called ferns of that period were not true 
ferns at all, but seed-bearing plants approaching the 
Cycadophyta While their aflinity with ferns is evident, 
these plants had already acquired sperms tophy tic methods 
of reproduction — hence the name Ptendospermeee n proposed 
for them If we further take into account the seed-plants 
previously known — notably the Cordaiteae — and those Lveo- 
p^B which produced organs analogous to seeds, we are 
led to the conclusion that quite half the vascular plants of 
the Carboniferous period had already assumed the seed-habit. 


Ecology 

Prof A G Tansley, in an address on the problems of 
ecology, defined ecology for his purpose as the atudy of 
those relations of plajits to their environment dependent cm 
geographical and topographical factors It is very largely 
topographical aggregates, d^iqAo soil, water, and other 
conditions wilh^^whiLh ecofojly fias to do, and the study of 
these falls into^two parts, desi.riptive and experimental. 
The problems to be solved may be indicated during the 
progress of an ordinary botanical survey, but it requires 
the establishment of experimental stations in fegioqs 
characterised by definite and specialised floras in orddr thw 
the detailed investigation of the functional relations of plants 
to their surroundings may be more completely carrJoq opt 

Dr W G Smith, whose work m connection with the 
botanical surveys of thn north of England is so well krtoVn, 
in referring to tbe ecological aspect of ihe British flora, 
pointed out that a general survey of the chief planf aasoci- 
ations of Britain has so far revealed lome broad principles 
of diStnbutkn in relation to soil and climate, and that 
when wider areas are investigated the chief plant associ- 
ations may be more clearly defined tu» chmatk, edaphic, or 
biological formations 

Mr T W Woodhead gave ail interesting account of his 
observations on the biology and distribution of woodland 
plants, and dealt with some of the principal factors, such 
as shade, soil. &c., which tend to modify the plant aasoci- 
atlons udder trees . . . * 

Prof A Engler (Berlin) read a paper on the plants of 
the northern temperate zone in their transition to the high 
mountains of tropical Africa, in whkh he pointed out that 
the differences seen in most of the highland forms of pUnts 
of tr^ical Africa, as compared with their relatives of Che 
northern temperate zone, arfi' always In harmony with the 
different climatic conditions the modifications Observed 
may be r^arded as ^adaptattons, but only m the senae that 
the adaptation is a passive ode caused' by the physical con- 
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ditiona of the not an active pne corresponding to 

thp views of the Lamarckiani, 

Mr Francis J Lewis presented a pamr on the inter-Glacial 
and post-GlaciaJ beds of the Cross retl district, in which 
he pointed out that the plant remains are of considerable 
interest as throwing light upon the duration and climatic 
conditions of the several Glacial and inter-Glacial periods 
The plant remains of (he po«t-Gla(ial peat aNo iihow that 
considerable fluctuations have taken place in climate since 
the close of the Glacial period 

Mop^hoZogy (including Palaeobotany) 

Dr D. H Scott, T R S , described a new type of 
aphcnophyllaceous cone from the l^wer Coal-measures , the 
CQpe shows the anatomy and general organisation charaLter- 
istic of the group, but is distinguished by its branched 
sporangiophores terminating in peltate, bisporangiate 
scales, and by the absence of any sterile appendages 

In conjunction with Mr C A Newell Arber, Dr Scott 
also presented a short account of two new Lagenostomas 
In one of them, 1 . Kidstoni, the seeds are naked, but in 
the other, L Stnclart, there are indications of an eitarnal 
envelope or cupule Ihe new seeds wore apparently borne 
on the ultimate branches of a frond in which the lamina 
had been greatly reduced There are indications that the 
fronds were of the Sphenoptens type 
Prof C Eg Bertrand (Lille)' contributed a paper by 
Prof Cornaille and himself on “ La structure de la trace 
fohaire des Kilicln^es inversiratenates " 

Miss Sibille O Ford gave an account of the anatomy of 
Psilotum triquetrum, from which she concludes that the 
PsilotareEB not only present an affinity with the fossil 
Sphenophyllales, hut also have a strong resemblance, 
anatomically, to some of the fossil Lycopods, especially to 
the stem of Lepldodendrort mundum, as well as to the axis 
of the cone of Lepulojltohus Brownii 

Mr T G Hill, in a paper on the presence of parichnos 
In recent plants, pointed out that in the mature sporophyll 
of hoetes Hystnx in the lateral expansions of its base are 
two longrtudLnal mucilage-containing cavities which arise 
by the mucilaginous degeneration of two strands of paren>- 
chjma He suggests that this represents the parichnos 
occurring in Lepidodendron, bigillana, Lepidocarpon, Ac 
Dr Mane G Slopes described her recent observations on 
some new points observed in the ovular anatomy and struc- 
ture in the different genera of Cycadi, with the conclusion 
that there are well marked indications of two integuments 
Mr L A Boodle read a paper on the reduction of the 
gametophyte In Todea Frasert Owing to delay in the 

dehiscence of the sporangium under certain conditions, many 
of the spores germinate within it The prothaUus may 
consist of only two or three cells with an anthendium 
Phis IS of special Interest when compared with the micro- 
spores of Salvinia, as illustrating how a reduction of the 
thallus of a fern approaching that shown by Salvmia may 
be brought about by the non-dehiscence of the sporangium 
Dr William H Lang, in a paper on the reduction of the 
marchantlaceous type in Cyathodium, concludes that it 
appears probable that Cyathodium has been derived by 
adaptation to damp and ill lighted situations from a well 
characterised marchantlaceous form of about the same grade 
of differentiation as Targionia 

Dr J P Lotsy (Leyden), in an interesting account of 
the virgin woods of Java, discussed the modiflcations pro* 
duced in the vegetation bv the two great forces moisture 
and light, and proposed the use of a new term, blaio- 
morphose, indicating that the form bf each individual plant 
IB not a form innate to that plant, but is the result of Its 
specific structure and the sum of all external circumstances 
which have acted upon it 

Mr E A Newell Arber presented a paper on a new 
feature in the morphology of the fern-like fossil Glossopteris. 

Dr Otto Stapf exhibited and described the fruits of Melo- 
ranna, Melocalamus, and Ochlandra. 

Mrs D H Scott gave demonstrations of kammatograph 
photographs showing the opening and closing of flower 
buds, the jAsUs of insects to^flowers, and other latercsilng 
records of the movements of plants. 

Mr Alfred P Mauffslay gave an account of some measure- 
ments be had made of the gfeat swamp cypress at Safjta 
Maria del Tule, Mexico, The area of a cross section of the 
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trunk of this tree, at a height of 6 fees frool ataefftdliMl, 
IB 408 square feet * 

Or K C. Miyake (Tokio) read a paper oik (he fce ti t g aeoqjto 
of the Hepaticoe, from which it appears iftrat It^^la 
doubtful whether centrosomes occur al all ill IbeM plhiit1l*l^ 
Lord Avebury, F.R.S , in a note on the forme of tWetadls 
of plants, brought forward the view that the aha|na iljme 
stems of plants are dependent upon the arvasigemMte Of 
the leaves, and the consequent distribution of lAie ec^ehgthM- 
ing tissues in the stem so as to secure the grkflteM scAlld^ 
with the least expenditure of materials ' 

A short discussion on the present state Of Dur knowlet)g^e 
of the cell structure of the Cyanophycesb Wai opened % 
Mr Harold Wager, F R S , who pointed out that 'W 
central body of the cell must be regarded as d nucleus, hut 
that It is of a simpler or more rudimentary type (han thh 
nucleus of the higher plants ‘ 

Prof. E Zacharlas (Hamburg), whilst admitting that the 
central body contains, under certain conditions; that esSentlMl 
constituent of the nucleus, nuclein or chromatin, could ndt 
accept the view that ii is a nucleus, and especially obj^ted 
lo Kohl's conclusion that it is a true nucleus m which (ibth 
chromosome and spindle formation can be observed ‘ 
Prof R Chodat (Geneva) considered that the central 
body of the Cyanophyieis is merely a specialised regioA Of 
the cytoplasm in which granules of reserve substance 
accumulate, and not of the nature of a nucleus at all 

Mr E R Burdon gave an account of tha pineapple gaL(s 
of the spruce which are caused by the hibernating genfar^ 
ation of certain Aphidse belonging to the genus Chernies. 

In the early stages the chlorophyll, tannin, resin, resin 
canals, and secretory cells of every description disappear 
within the gall area, which consists entirely of enormous)^ 
swollen parenchymatous cells Starch Is found in gtsa^ 
abundance round the periphery of the gall area, an^ It )s 
suggested that it may be the ultimate product of the dis- 
integration of the tannin 

The nuclei of the galled cells also becomS enlarged, and 
the chromatin network becomes aggregated Into nvmetouS 
wart-like nucleoli The mitotic figures are of the Uiunt 
somatic type, and no indication of heterotypical mitoses has 
yet been found 

Mr R T Baker exhibited specimens illustrating (1), the 
comparative constancy of specific characters of Eucalyptus, 
(a) the relation between the leaf venation and the oil con- 
stituents 

Prof R Chodat exhibited some beautiful examples pf 
pure cultures of algse, and Prof G S West some photo- 
micrographs of fresh-water plankton 

Physiology 

Dr F. F Blackman gave an interesting address on the 
important investigations which have been earned on by 
Miss Matthaei and himself on the quesfioa of sunxhmo and 
tarbon-dioxide assimilation The address was Illustrated 
by a series of experiments, and the numerous elaborate and 
ingenious pieces of apparatus which have born devised by 
the authors for the automatic recording of the complicated 
data required were exhibited and explained 

Prof S H Vines, F R S , gave an account of his re- 
searches on the proteases of plants, the general occurrence 
of which he has demonstrated in all parts of plants^ They 
are not of the nature of pepsin, but correspond rather to 
either the trypsin or the erepsin of tha animat body 
Trypsin and erepsin differ from each other in their capacity 
for peptonlsing the higher proteids Thus trypsin can 
peptonise so complex a proteid as fibrin, whereas erepsfh 
cannot, though it can peptonise casein It has been found 
that In certain cases the juices or extracts of plants can 
peptonise fibrin, indicating the presence of a tryptic prcH 
tease , but more commonly they do not possess this capacity < 
Prof L Errera (Brussels), in a paper on the localtsoCl^ 
of alkaloids in plants, pointed out that, althougn the 
physiology of alkaloids Is far from settled, a critical study 
of their topography, as well as their behaviour In ger mly 
ation, growth, etiolation, maturation of seeds, hck, suppoiih^ 
the view that they are waste-products, resulting frppn tbs'* 
catabolism of cytoplasm* and secondarily utilised for dafaii#> 
against animals A few grams of an alkakud ^nidhisd a 
protection not less efficient than tlie strongest ^spines 
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Errwa aln read a paper on the itru^^ for pre- 
olilfAflOGi whI^ Inhibitory ftimuli In plants, ana Dr. J P. 
Ltey (Lieyden) rava an account of nis discovery of a new 
lukaioi^ in Stry^not nux-vontica 
Inlkportant pa|iers were also read by Prof R. Chodal 
(fMima), on oxidising enzymes and katalases in plants , 
by Pra£. G. iKlcbs (Halle), on the artificial formation of a 
now rafie ; bv Prof* F Czapek (Prane), on the importance 
of the ^ntl-ferment test In geotropTcally stimulated roots , 
by Prof. K. Fujij (Toklo), on the pollination of Gymno- 
spenps , and by Dr G J Peirce (California), on the dis- 
satnination and germination of ^rceulhobiutri occtdentale 
Mr J Parkin gave an experimental demonstration of a 
brilliant plgihent appearing after Injury in species of 
Jacobinlap the shoots of which when bruised and extracted 
with fwater yield a beautiful purplish liquid Such a re- 
ducing agent as stannous chloride decolorises it Micro- 
organfams can also readily bleach it when oxygen is 
etcluded, but on allowing air to enter the original colour 
at once returnsi The whole phenomenon bears some re- 
semblance to the way in which indigo arises in plant-tissues 
Papers were also contributed by Dr Otto V Darbishire 
on the transpiration stream in small plants, and by Dr 
George BargcV on saponanne (soluble starch). 

Fungi 

I Prof. H Marshall Ward, F.R.5 , gave an address on 
recent researches in parasitic fungi The investigations of 
De Bary and others were shortly described, and then Prof 
Ward described his own experimental work on the deter- 
mination of the external conditions necessary for the 
germination 0/ the spores of fungi He showed that a 
knowledge of the germinating capacity of the spores is 
neceMry in order to arrive at definite conclusions as to the 
Immunity of new varieties of cereals from disease In 
opposition to Prof, Eriksson, he maintained that there is no 
evidence to show that fungus diseases are spread in any 
other way than by spores, and chat his experimental and 
microscopic investigations do not in any way support 
Eriksson 's myooplasm theory 
Prof Eriksson (Stockholm), In a paper on the vegetative 
life of some Uredinve, dealt in considerable detail with this 
question, arid sought to show that the evidence before us 
as to the Infection of cereals by the disease could only be 
explained by the presence of mycoplasm in the seed 

Mr V, H Blackman and Miss Helen C 1 Fraser gave 
no adODunt of tha development of the Bcldium of Vtomyces 
poue and the life-history of Puccimd malvacearum^ in which 
many new facts were brought forward, especially concern- 
ing the sexual fusion of nuclei In the scidial cells 

Mr E S Salmon described some further cultural ex- 
periments with biologic forms of the Erysiphacea which 
demonstrate the fdbt that the Infection-powers of a “ biologic 
form '' ere not altered by its residence for one generation 
on a strange host-plant, and give also some evidence in 
fimur of the idea of the hereditary nature of the infection- 
powers of certain " bKiloglc forms " 

Mr. R. H. BtfTen, In a paper on the Inheritance of suscepti- 
bility to and immunity from the attacks of yellow rust, 
brought forward evidence to show that the liability to certain 
dlseaw is inherited, and from the results of crossing 
together races of wheat relatively immune from and highly 
susceptSble to the attacks of Puccbua glumaruntM it appears 
that suaceptibility ir dominant over immunity in the hybrid 
Miss C. M. Gibson gave an account of her infection 
experimenGs with various Uredlnes, which show that the 
gam tubes from the epores of any if^lne may enter almost 
any plant, and that the attractive substance causing entry 
is not specialised In eOch species, but Is something common 
to Oil plants. 

Df. A. H Reginald Buller presented papers on the de- 
stnioHon of Wooden paving blocks by the fungus Lenttniu 
Ffi and the reactions of the fruit-bodies of 
Upmuj, Fr., to external stimuli , and Mr B T P. 
Barker on the structure of the ascocarp In the genus 
Mpnoscus, and on some further observations on the asco- 

if ^'TSlakeslee .(USA) briefly described his In- 
sexuality of sygospore formation. 
According to' iheir method of zygospore formation the 
bfucorlhea 'hmy be divided iote bomothalhc md helero- 
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thalUc' forms. In the first group zygospwes ore developed 
from branches of the same thaJlus. In Che second groups 
comprising probably a mamrtty of the speefeq^ the STgO- 
spores are developed from branch es which belong tq thalli 
diverse in character The sexual strains In an Indivlduoj 
species show a more or less marked difference in vegetative 
luxuriance The author concludes that the myeelluiri of 
the homothallic species is bisexual, whilst that of the heCero- 
thallic species is unisexual. 

In the agricultural subsection, which met under the 
presidency of Prof W Somerville, the following papers 
were read — improvement of wheats and Menders laws, 
R H Biffen , h) bndisation of cereals, Ur J H Wilson , the 
clover mystery a probable solution of it, R H. EUioCC ; 
analysis of soil by the plant, and the probable error of agri-* 
Luliural field experiments, A. D Hall ; determination of 
available phosphates, T S Dymond and G Clark ; 
sulphates In their relation to growth of crops, T 5 Dymond 
and F Hughes , the Improvement of clay pastures by legu- 
minous plants. Prof T H. Middleton , formation ^ of 
ammonia, nitrites, and nitrates, Dr E. J Russell , chemical 
composition of mangels, and variation in mangels, T. B, 
Wood and R A Berry Prof, W D Atwater (Middletown. 
Conn , USA), who was present at the meeting, also com- 
municated a paper to the section 


EDUCATION AT THE BRITISH ASSOCIATION 
A inER the president's address (published in Nature of 
September 15), the first paper on the programme wad 
on the present educdlional position of logic and psychology, 
by Miss E. E C Jones. In which attention was directed 
to the fact that, on the one hand, logical and psychological 
studies hold a position of growing importance In English 
thought and educatioHi while, on the other hand, the quality 
and organisation of the instruction supplied leave much 
to be desired Some logic and psychology are now required 
for teachers’ training examinations , it is also desirable 
that all students of religious dottrine or of the great 
questions of philosophy should be equipped with logical 
method and psychological knowledge. 

The section listened with interest to Che lucid account of 
the advances made in the teaching of experimental science 
m the secondary schools of Ireland given by the Right Rev 
Gerald Molloy Tha result of three years' work is splendid, 
thanks to a oordial and remarkable cooperation of teachers, 
of schools, and of local authorities with the Intermediate 
Eduration Board and tlie Deportment of Agriculture and 
Teihnical Instruction These latter^ bodies have adopted a 
common programme m science subjects, and are carrying 
out a conunon system of examination and Inspection, All 
the secondary schools of the country, about 350 In number, 
are enjoying the benefits due to judicious Introduction of 
practical work in the laboratory, and the administrators 
may justly be congratulated on the fact that there ore more 
than qooo pupils following the preliminary course, and 1500 
pursuing a more specialised course after passing through 
the preliminary Thi* manner 111 which the first great 
difficulty, that of providing competent teachers, was over- 
come Is interesting, but it iS of more importance now to 
note that the organisers took the right road to efflcien^ by 
putting men first and bncks and mortar second (Might 
not some of our local authorities and governing bodies iDr 
England receive a useful hint?) For the future the 
Department propose to grant the ' Irish Teacher’s Science 
Certificate ' to all students who pass through a three years' 
course, prescribed for the purpose, in the Royal College of 
Science, Dublin They will also rerognise as qudified 
teachers students who have followed a similar course in any 
university or technical college, and who have obtained the 
corresponding degree or diploma 

The discussion was mainly congratulatory, but one 
criticism deserves, and will no doubt recMve, careful con- 
sideration from Che authorities It was felt by many that 
among subjects relegated to the optional courses were Kim 
of Mich fundamental importance as to be an indlspopspbfo 
part of an all-round education Thi-s, of course, ix pint 
thto wide and difficult problem which is getting more aiHf> 
more preeiing, s\z. what can be safely left out of the 
s^ndai^ school curriculum? It is safe to reply to Pr«; 
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Mplloy'i queitiQfi, ai to the advliability of limiting the pre- 
limipary eclence course to those who do not take the 
classical, by affirininf that all boys and girls should take 
a scfjsnce course of some kind at some period of their school 
life. Sir Philip Magnus insisted that science is not an 
" entra," but a necessary part of the curriculum (not for 
the whole time of all pupils) Inspettion should precede 
eaamination^It is unnecessary to examine junior pupils 
Mr George Fletcher, speaking as an inspector, stated that 
other subjects of the curriculum have not suffered by the 
introduction of science Into Irish schools Their un> 
paralleled progress was made possible by the voluntary 
sacrifice of their holidays by the teachers Prof Armstrong 
regretted that the courses of demonstrations, which had 
been instituted by the London School Board and had proved 
so valuable a help to science teachers, had been discontinued 

A paper which has attracted a widespread interest was that 
by Dr J de Kdrfisy, director of municipal statistics at 
Pudapest, entitled “ Comparison of the Intellectual Power 
of the Two Sexes The author had received reports since 
1873 of 800,000 Individual children One method of testing 
applied was to take the percentage of children who had to 
repeat the year’s work instead of passing on to the next 
standard in the elementdrv schools the figures were all 
in favour of the girls, the two sexes being nearly level at 
first, but the advantage of the girlp increasing with age 
This result is more marked in the higher elementary or 
** cltlsen " schools (age ten to sixteen), but in this case the 
boys are drawn from a class less gifted than ordinary, while 
|he opposite holds for girls 

Another test was the frequency of “ very good ” and 

good " marks in the fourth standard These best marks 
were obtained in arithmetic by 10 8 per -cent of boys and 
by 35 3 per cent of girJs A truly surprising result 1 
Several subsequent spe^ers admitted the superiority of 
girls at school and college, but contended that there it ended, 
t>uc few women being eminent in learned professions, and 
the majority falling behind men when it came to the 

struggle for existence,” Dr Beverley, of Norwich, 
differed from this view, arguing that women needed only 
equality of opportunity 

Mr J H Leonard read a short paper on specialisation 
In science teaching in secondary schools The contention 
was that the efficiency of science teaching in schoola Is itself 
threatened with a particular kind of specialism, e g 
objection was taken to Che performance of titrations before 
sufficient progress has been made in elementary chemistry 
The effect of according undue prominence to one study is 
^hat the school tune is not fairly allotted — c g botany and 
physiography are often omitted — while the scholars are 
wearied instead of being interested Unfortunately there 
was no time for discussion of Mr. Leonard's views 

Lieut -Colonel McKinlay gave a description of his method 
of "realistic arithmetic,” The "appeal to the eye” U 
thoroughly effective The apparatus has been used In 
schools With favourable results 

School CetUficaUs 

The main feature on the morning of August ig was the 
discussion on school-leaving certificates Prof Armstrong 
led off by reading a ” Report of the Committee bn the 
influence of Examinations ” He explained that Che question 
^of examinations had entered upon a new phase by the 
luue, on July la, by the Board of Education, Whitehall, 
of suggestions for a system of school cefUfiegtes submitted 
by the consultative committee to the board The committee 
was not in a position, therefore, to publish a report in the 
true sense of the woH, but was presenting a compendium 
Including the proposaU of the consultative committee, notes 
on the Scotch leavlW certificate, the London University 
Scheme, and extracts from the Mosely Commission Report 
referring to the American accrediting system Dr, Gray 
(Brad field College) reed a paper, communicated bv Canon 
Bell, narratinff the origin of the proposals of the con- 
sultative committee Attention was directed to the vexatious 
mulriplirity of examlnitlons, no fewer than ^4 In the United 
Kingdom' and 140 in the Empire being accepM as quallfy- 
.ing few entrance into one or more professional courses, 

Sir Arthur Riicker said the position was complicated by 
the fart that Oxford, Cambridge, and London UniverslHea 
have alrea^ carried out something in the nature of achool- 
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leaving examinations The consultative , ootnnUttee 
left the financial question out altogether^ Hiere bad 
no opportunity for the universities to consider the 
of the consultative committee, but he, personally^ jwaa 
favour of Its general principles Mr Ernest Gray^ M.p., 
regretted that the antiquated procedure of ^the BrlUA 
Association had left those attending this section in the dark 
as to the subjects to be brought forward until Che meeting 
actually commenced He thought that Che scheme would 
revolutionise secondary schools, by enlarging the staff and 
increasing the length of school-life The dlfficuiCies con- 
nected with fees must be met from other sources The pro- 
posal was really a dual certificate, a Junior and a senior ; 
this principle was accepted by learned societies. A most 
valuable feature was the active share which the teachers are 
to Cake in the examination of their school , he thought that 
English teachers should be prepared Co take the responai- 
bflity of recommending pupils, as Is done in France. Schools 
should direct examinations, not vice versd Local authori- 
ties will insist on some form of examination, and ^ill 
probably wish to see local schools grouped round local 
universities 

The Rev R D Swallow, on the other hand, regarded Che 
idea of encouraging local authorities to hold to local unL 
versjtjes as most detrimental Secondary schools of the 
old-fashioned type would remain under the influence of the 
old universities, but a new type wi^i/^^inglng up which 
the consultative committee had [he higher 

elementary school with the words hIghSelementary painted 
out and secondary painted in Dr Mangold (Berlui) 
sympathised with systems of examination m which the 
teacher plays an essential part Proved to be very satis- 
factory in Germany, the plan of taking into account the 
teacher's knowledge of the character and abilities of his 
pupils should act well in this country 

Principal Griffiths (Cardiff) referr^ to the expeHence of 
the Central Welsh Board There was a tendency for a 
central board to become rigid, and he hoped that any ludi 
board would perform advisory and inspective rather than 
executive functions We have to remove from local authori- 
ties their distrust of teachers The curious worship of 
examination results by such authorities seemed to be a 
growing eviJ Sir Oliver Lodge stated that Birmingham 
will put into action a scheme similar to that recommended 
by what was, on the whole, the admirable report of the 
consultative committee Teachers should determine the 
relative order of pupils , the outside inspector should 
standardise and not pretend to read all the papers. He 
hoped universities would accept each other's cerllfica^, ^d 
that no vested interests woula stand in the way of reform 

Mr Alderman Fordham (vice^hairmati Combs County 
Council) thought that the alleged distrust of teachers did 
not, in realltv, exist It was recognise<P that the highest 
respect must be paid to teachers of every grade as the vital 
bases of every part of their work He was in favour of the 
Swiss system of public examination for all children, and 
was dissatisfied with the existing mode of testing elementary 
schools Miss Cooper wanted varieties of examination, 
equatable by their known equivalents Mr. Oscar Brown- 
ing thought that parents were insufficiently considered , a 
parent has a right to know whether his child has been taught 
to a reasonable standard Mr Mollison (Clare College) 
pointed out that America had a great advantage In freedom 
from examinations, and urged that the establishment of 
a fresh State board would be a disaster. Dr. Gray, as a 
member of the Mosely Commission, feared that the absence 
of a national desire for education mode It necessary for ua 
to have something more than the accrediting system Dr 
Roberts, Messrs Flather, Fitzpatrick, and Cloudesbsy 
Brereton also spoke The chairman, summing up, ei« 
pressed his conviction that we had little need to fear State 
control, as we have inherited so long a struggle for freedotit 
that we arc hardly likely to be tyrannised over. The qdn* 
BuUatlve committee had looked the finance difficulty in the 
face — and fasted on 

Sational and Local Proviston for the Trokifag of 
Teachers 

The discussion on this urgent problem opeodd op 
August 22, with a paper contributed by the Right Hoav 
Henry Hohhouke, M P,, the object of which was ” to 
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ll|dicpli6 tlifl dlAnjltles which beset local bodiee in their 
ehdtefi^hurs to perforin what u really a national task " 

the recent regulationB training !■ insisted upon as a 
conation for rejfistration, but the actual establishment of 
trainfpg colleges has been left, more suo, to private 
jdftlflHve Under the Act of 190a, the burden of supply- 
ing' the deAclency is thrown, not upon the State, but upon 
IdW authorities In addition to the difilculty which the 
■itiafler bodies would experience in raising funds for new 
Institutions wllh expensive buildings and equipment, there 
Is the further one of getting proper cooperation between so 
many authorities, autonomous and often jealous of each 
ocher The most serious drawback of all lies in the 
*' localisation " of the individual teacher Certain local 
authorities may prefer to secure teachers trained elsewhere 
by the offer of high salaries rather than train them them- 
selves As a counter-move, a local authority may bind 
each teacher it trams to serve for a reasonable number of 
years exclusively in its own schools, a system of indenture 
which, however sound financially, is educationally unsound, 
and which will seriously prejudice free circulation of 
educational energy, with spwial detriment to the weaker 
counties and boroughs The present problem is how to 
encourage and impel our local au than Lies each to bear its 
fair share in the task of increasing the supply of competent 
teachers without forcing them all into one groove, and 
deonying them of all initiative and independence 

Mr H Macau sent a paper which arrived too late for an 
Abstract to be made thereof, and was too lengthy to 
read In full In the circumstances justice could not be done 
to thta contribution Inter aha he pointed out that a central 
hall coating 30I per place was worthless compared with 
good teachers As a large number of teachers at present 
leave the profession at an early age, he suggested that there 
should be two classes of teachers, one highly trained, the 
others less qualified short-service persona sufficiently 
equipped for the journeyman-work of teaching (The writer 
of tneie notes does not know what journey man-work *’ 
means as applied to teaching.) 

Mr, Gray, M.P , said it was impossible to escape from 
the conclusion that the training of teachers should be a 
national charge Secondary-school teachers needed better 
training in the art and craft of their profession, and the 
boitier between elementary and secondary should be re- 
moved Mr G F Daniell considered that the supply of 
men for Secondary schools would be met if the kind of train- 
ing required i^as made known, and proper pay, positron, 
and conditions of work and tenure provided 

The kev W T A Barber said that elementary teachers 
should have some practice m secondary schools during (beir 
Irninihg The training college should be in connection 
With some unli'ersity To add a year's training in peda- 
gogici to the costly yean spent in graduating at a university 
would stop the supply of teachers for secondary schools 
unless the chartces of the profession were improved Dr 
Ernest Cook, chairman of the Bristol Education Committee, 
complained that the ordinary training college provided 
secondary education, but very little Instruction in the art 
of teaching. 

Principal Griffiths referred to the position In Wales, where 
there is to be a congress of representatives of education 
committees, of the university, of teachers’ associations, and 
of politicians to consider the position m the Principality 
At present they needed to import aSo teachers from the 
belabouring kingdom of England He feared the effect of 
enUrgihg day training coUeges, and wished to remove dis- 
tinctlons between '"normal ” and ordinary university 
students. Sir John Gorst said the difficulty of supplying 
teacheri had Increased since the 190a Act was pass^, and 
presaed for energetic measures to be taken both by Govern- 
ment and the local authorities “ Supply and demand " 
would not Bufffee except for the great public schools The 
pupil-teacher system was rather a failure, nnd the training 
coUej^ system not a success The burden laid on the young 
pupil teacher was greater than anyone could* bear The 
qka|}ffcBtlOA> of teachers aJiouJd be certified by the uni- 
ve^Ity, which should supply pedagogics, no new expensive 
bu^lpgs belqg required, and the attempt to distuiguish 
betvteon elementary, secondary, and te^mcal education 
should be idiandoned. Aasietance for training should be 
given from both Governmeaftr and local fundi 1 He thought 
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the value' of Ireland as a recruiting ground shodid receive 
attention * 

Mr. J L Holland pointed out that we needed to ^now 
the actual number of teachers required, and statea the 
average life as a teacher to be, for a man, a little Under 
143 years, for a woman about 7 jears This means a fresh 
teacher per annum for evpry aooo to 3500 of the population, 
and It should be noted that for every boy there are five girls 
going to be teachers (The number bf pupils In secondary 
schools in 1900 was — boys a fraction over, girls a fractiorv 
under, five per thousand of the population ) The scholar- 
ship ladder is in danger of becoming a treadmill, leadings 
from the school as a pupil to the same school as a teacher, 
through the bad influence of " locallsatiun " Miss Walter^ 
said that the short professional life of teachers was due to 
low pay, and urged that more money be spent on salaries, im 
which case less would need to be spent on training 
M £mile Havelaque, Inspector-General of Public Instruc- 
tion in France, made a particularly interesting speech, irr 
the couriie of which he dwelt on the advantage that would 
accrue if a larger number of English students for the higher 
branches of tne profession could be induced to take up 
residence at French schools and colleges, under a newly 
instituted scheme The student would be able to study 
French educational methods , the teaching of the mother 
tongue, for instance,' has received particular attention in 
trance, while it is surprisingly neglected in England 
Dr Mangold observed that In Germany the training of 
teachers was a national charge, the masters of method 
receiving a small addition to Iheir salaries as teachers Hfl 
was astonished that it should be desired to remove the 
differentiation between elementary and secondary— such 
removal would be impossible m Germany at present 

Manual Trainirig 

Sir Philip Magnus opened the discussion on methods oB 
imparting manual instruction In its broadest sense in the 
various types of schools Other speakers included Mr 
George Fletcher, Mr MilUit, Mr Oscar Browning Mrs 
Marvin, Prof Armstrong, Miss Cooper, and Miss Taylor 
There was agreement as to the value of manual training 
as a part of general education for all boys and girls, and it 
was also felt by the opener and others that the instruction 
should have the same aim for the two sexes On the other 
hand, the subjects used for this purpose should be different, 
the manual teaching of girls being associated closely with 
the domestic arts 

Reports of Committees 

Mr Hugh Richardson presented an intpnm report of the 
committee on the courses of practical, expt iimcntal, and* 
observational studies most suitable for elementary schools 
Useful work is being done, and it is satisfactory to note 
that a grant has been made for its continuance 
The report of the committee on the conditions of health 
essential to the carrying on of the work of instruction in 
schools emphasised the need of teachers themselves being 
trained to understand how the laws of health entered Into 
every department of school life Suggestions were made 
for the curriculum for such training The report was^ 
followed by a discussion on hungry and exhausted children,' ** 
led by Sir John Gorst, who boldly advocated Chat locals 
authorities should be empowered to fenJ half-starved children 
and to punish those responsible for their neglect 

Afternoon Lectures 

On August 19 Mr A D Hall lectured on the need of 
scicniiRc method in elementary rural instruction, and on 
August 22 Prof Armstrong gave a short address on the 
research method applied to experimental teaching 

The founders of the section should be well sacisfied with 
the position which it has taken in so short a time The 
gathering at Cambridge was remarkable for the bringing 
together of workers m every branch of the diverse paths 
of education The debates Were thoroughly well sustained, 

' and with better arrangements fat continuing the work of' 
cojnfnittees between the annual meetings, and some improve^^ 
moot of machinery lor advertlaing the subjects to be dis- 
cussed beforehand, there can be no doubt chat Section L 
Will exercise a useful national influence t G F. D, 



570 


NATURE 


[0CT0BCft|^» \9CBt 


THE. OPEHIHG OF THE MEDICAL 
SESSION, 

beginning of Outober always aeet the opening of 
^ the medical session, and introductory addresses have 
been delivered at many of the London and provincial schools 
At others, however, the session open^ Without formality 
At University College Prof^ Norman Collie, F R S , 
delivered the introductory address, tajcing for his subject 
the relation of chamlstry to, rpedlcine He said that it 
IS now more than ever imperative that medical men should 
have a good grounding in chemistry, and he directed atten- 
tion to ihe numerous instances in wKich chemiisLry has a 
bearing on medic me The question of the action of 
ferments, of great Importance to tha medical man, must 
ultimately be answered by the chemist The physiological 
action of toxines and antitoxines has for some time largely 
^^RBgcd the attention of medical science, but it will prob- 
ably be the chemist, after he has determined their molecular 
structure, who will be able to explain how nnd why they 
are produced In the process of the assimilation of food 
the changes that ociur are purely chi^niical Ihe composi- 
tion of the various secretions also can only be arrived at by 
an analvsis in a chemical laboratory. 

At King's College the session was opened with an 
address by Dr Thomni Bursard, F R S , on the future 
relation of King's College to its medical school and 
ho^ital, After a few words of welcome to new students, 
and impressing on his audience the value of the degrees 
of the University of London, he briefly sketched what will 
be the position of college and hospital when the latter has 
been removed to Camberwell It is intended that the two 
should be distinct, the preliminary and intermediate studies 
being pursued at the college, the subsequent more purely 
medical studies at the hospital At the hame time the two 
will be autonomous, and there will be no obligation on a 
student who completes his preliminary studies at the college 
to pass on to King's College Hospital , he will be at liberty 
to go where he pleases In order to carry out this separ- 
ation, composition fees will be abolished, and no member 
of the hospital staff will be permitted to teach any pre- 
liminarv or intermediate subject at the college 

Dr A E Wright, in the opening address at St Mary's 
Hospital, emphasised the importance of research and the 
need for the provision of adequate salaries for scientific 
workers 

Dr F J Wethered, in his address on practice and 
theory in medical study at the Middlesex Hospital, also 
spoke of the need for the endowment of chairs in the 
University of London He pointed nut that medicine is not 
only a^ science, it is a practical art, and no amount of 
theoretical knowledge ran replace study and observation in 
the wards and out-patient room 
At Charing Cross Hospital the opportunity of the open- 
ing of the session was taken for the delivery of the Huxley 
lecture , The lecturer this year was Sir William MacEwen, 
who prefaced his remarks with some allusion to the Rfe- 
work of Huxley before passing on to his subject. "The 
Recent Advances in Science and their Bearing on Medicine 
and Suieery ” 

Prof ^ Ato Macallster, F R S , was the lecturer at St 
G^rgeJ^ Hospital, and delivered an instructive address on 
J he Evolution of the Medical Curriculum *' 

Af the London (Royal Free Hospital) School of Medicine 
for 'Wbmen, and at the Royal Veterinary College, the 
^ssionS were opened by l^iss Murdoch and by ProL Brodie, 
F R S , respectively. 


THE EDUCATIOl/ OF A CHEMIST^ 

education of h chemist (and the word " chemist," 
of course, Includes the qualification " technical 
chemist ") must be conceived in the sense that it consists 
in an effort to produce an attitude of mind, rather than to 
Instil definite knowledge Of course the latter must not 
be neglected , the definite knowledge may be likened to the 
bricks which the architect has at his dlipoeal In erecting a 
beautiful budding, he knows their shapes, their capacity 

1 FroB an addma Mlwrad bcfoie the SiRlety of Chomleal IndueuT. at 
Vorh, SeptambaK S, by iKe pnsideni, Sir William Ramuy, RGB, 
r K S 
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for resisting stresses, and, in short, what be done Xfith 
them But the conception of the design ^he 
manv attempts to create; just as (he poet has to utQiie 
words, or the arthitect bricks, so the chemist has to ki^Ow 
the materials with which he is dealing The training 
a bricklayer, however, will never make a m$|p an ari^tept 
nor will the dry research of a grammanan train a poft 
In short, it is the inventive faculty which muB( be cultivate, 

Now how can this be brought about? The answer Is 
perfectly simple by offering examples, Every teacher 
m the laboratory, from senior professor to junior i^ssistant, 
must be engaged in research, and, most important of alL 
they must not be reticent, but willing to converse freely on 
their problems It is that which creates a " chemical 
atmosphere " 

The qualities tested by such examinations as have been 
customary for the past forty years In England are the last 
which one would wish to have in a student of science — 
readiness of memory, to the exclusion of deliberate judg 
nient . the faciiUy of >.preading knowledge thin, and making 
a veneer of scientific facts instead of the power to correlate 
them and increase their value , and the skdl to gauge the 
capacity of and hoodwink the examiner^ instead of the 
power to incite enthusiasm in others Ihey are ideal quails 
ties for a successful barrister, because they pay in his pro- 
fession , but their reward has been the bane of science, A 
sound judgment, though it may be a slfMR one , persistence 
in struggling against obstacles, the knMIWedge where to 
get information when required, and to use it when found, 
and the inventive faculty — these are the qualities required, 
and they lan be gauged only after long-continued observ- 
ation Moreover, the pernicious system of competitive 
scholarships and fellowships, instead of eleemosynary sup- 
port given to the necessitous and deserving youth, has also 
contributed much to the debasement Of the scientific spirit , 
for It has early implanted in the young mind the idea thax 
to outrun his fellows, and to work solely for a moiijgF fWWkl^, 
are the ends to be aimed at, instead of the joy of tike exefcii# 
of a divine gift, and the using that gift for the benefit of 
man. 

The ideal plan of education for technipal chemiste would 
be some system analogous to the apprenticeship of engineers, 
after they have been educated In the science , that le, after 
the correct habit of mind has been largely formed. But it 
IB djlTiLult to see how this can be brought about ' The 
obstacles in the way appear to me to be insurmountable. 
The chemical manufacturer Is not willing to throw open his 
works to Students, nor would he do so even if very coflflldtf- 
ab|p premiums were paid Indeed, in England, it la hot 
uncommon for the ^ chemist," so-called, to be refused 
aditnssion to the works, and to be confined to the laboratory'. 
In the larger German works, where many chemiste are 
employed, it Is possible for a young man to gain there^sUer 
experience 1 have been Informed by the managing diractof 
of a chemical works in Germany where seventy chemists are 
employed that nature has divided the yOung meii Into tbrea 
large classes, the members of which are fairly easily dis- 
tinguished and do not greatly overlap. There Is first the 
routine chemist, the voung man who declines responsibility, 
but who 11 hardworking and trustworthy , he ftnefs his place 
as an analyst, testing raw materials and analysing the pro- 
ducts at various stages, including the finished products. 
Second, there is the young man to whom the management 
of some department may be entrusted , one with a firm will, 
plenty of energy, and the quality of governing men And 
third, there is the research chemist, who delights in new 
problems, whether suggested by others or conceived by him* 
seif All three classes are utilised , and after serving as 
analysts for some time, the young men naturally 
range themselves in one or other department, where their 
natural tendencies find scope But even Id Germany Che 
number of works which employ seventy chemists is oot 
great, and with a small number it is more difficult to effect 
the division of labour so satisfactorily 

In conclusion, let me make one nnore remark. It Is that 
the scientific curiosity of to-day often becomes the trfide 
necessity of to-morrow A iciefitific friend of mine Once 
directed my attention to tho fact that mbit of the chsiigM 
which have been Introduced In industry have had their origin 
m the universities. Why? Because the InvestlgaUnr is un- 
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II a man sets himBeU to improve an existing 
proqeaa^ he very likely may succeed, but he will not effeci 
a rev^latldfi In manufacture The purely scientific investU 
gator who is free to follow Indications of no apparent com- 
tnertlal Ipiport haa not infrequently made discoveries of 
a radical nature, which have entirely changed some par- 
ticiiUr Industry 1 do not recommend the one to the 
e^df lion of the other , both are best , and both are best 
attained by an intimate association between the universities 
and the chemical works The investigator often learns 
much by the study of industrial processes The chemical 
manufacturer who is keenly alive to his own interests will 
not fail to keep himself in touch with every discovery, how- 
ever little it appears to be connected with his own Industry 


TUB GRAIN IN PHOTOGRAPHIC FILMS 
TN the September number of the Asirophystcal Joutnal 
^ Mr. R j Wallace gives an account of his investigation 
of the drcumstances that control the size of the silver 
particles in a developed gelatlno-bromide plate Of four 
rapid plates of American make, the “ Seed 27, Gilt Edge ” 
was found to give the best results It was the most 
uniform in speed from time to tline, and gave the least 
amount of " chemical fog," the smallest particles of silver, 
and the most regular distribution of them While the 
particles were found to be, generally speaking, spherical in 
ordinary plates, isochromatic plates of several makes showed 
the peculiarity of having almost exclusively elongated (the 
author calls them " spicular ”) grains at the surface of the 
film, while in passing downwards through the film they 
gradually gave place to rounded particles, until close to the 
supporting glass these latter were the only ones found 
Intensification increases the size of the particles, this is 
the common experience of those interested in these matters. 


formation of group-particles " because they dissolved off 
the film after development and examined a new film tnade 
from the product 


THE DUCHESS OF SUTHERLAND'S SCHOOL 
4T GOI^PIE 

A S announced m our columns last year (September a^, 
1903), the formal foundation of the Duchess of Suther- 
land’s lechnicof School at Golspie Was Inaugurated on 
September 8, 1903, by Lord Balfour of Burleigh, at that 
time Secretary for Scotland The building is, we are in- 
formed, now completed, the total cost of erection and equip- 
ment having exceeded i6,oooi , exclusive, of the site and 
grounds givsn by the Duke of Sutherland The school is 
a handsome structure In white freestone, and three storeys 
in height It contains altogether fifty-six rooms. Including 
fourteen class-rooms, workshops, laboratories, museum, &c 
'fhe dormitories are 50 feet by 21 feet, with bathrooms and 
lavatories attached The school when full can receive sixty 
pupils The curncuTuOi covers a period of three years, and 
the subjects comprised are such as are most likely to meet 
local industrial requirements, the whole course being framed 
on a sound scientific basis In drafting the original scheme 
the duchess had the cooperation of Prof R Meldola, Prof 
Magnus Maclean, Lord Balfour of Burleigh, the Right Hon 
R B Haldane, and Mr Struthers, of the Scotch Education 
Department A formal deed has been executed by the 
duchess ensuring the perpetuity of the school, and appoint- 
ing for its management a local board of governors, the 
duchess herself being chairman and the duke a member of 
this board An advisory committee has also been appointed 
ronsisting of leading educationists and representatives of 
Highland societies, as well as Her Grace’s original 
advisers 

The building and equipment fund has been raised entirely 
\ ^ j - ibiicriptions, the 

Duke of Sutherland having contributed 
8000I Other munificent supporters of 
the scheme are Mr Andrew Carnegie 
and Lord Strathcona, the Dukes of 
Portland and Westminster, Mr James 
Coats, of Paisley, and Mrs Carnegie 
the cordial support which this new 
educational departure has received in 
Scotland will be recognised when it is 
stated that out of the sixty places in 
the <ichool forty are provided for by 
bursunes guaranteed by various bene- 
factors interested in the counties of 
Sutherland, Caithness, Ross and Cro- 
marty, and one (by Mr Dewar) for a 
student from Inverness-shire Another 
indication of the local practical interest 
in the scheme is that at the opening 
of the school for regular work on 
October 3 the claims of more than 
sixty applicants for admission had been 
considered by the board of gpvernors 
Out of these, twenty-fivo bursajjf have 
been admitted as the first batch, and 
further admissionR of bursaM 
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Bofors Inteiulficuion (1 3 to 4 ofi). After Inienaiftcaiion (3 B to 10 4/1) 

Pio 1 —Photomicrographi of Silver *' Grain ‘ , 


but the author's demonstration is of special interest, as 
he performed the intensification with a brush, using the 
mercury and ammonia method, without shifting the plate, 
so that he was able to photograph the identical particles 
before and after the operation The fame grains can easily 
be traced in the two photographs reproduced The magnifi- 
cation IB 43O diameters. The author aUi i*"- r thi t 

between rapid and slow development In the first case 

he considers that the silver particles most nearly approach 
the atze of the original particles of silver salt from which 
thay are produced, while by prolonged development thry 
become enlarged by reason of the formation of " group- 
particles " as Well as by accretion For the finest ^rain the 
author deprecates slow development In a postscript refer- 
mce is made to the deduction of Messrs Lumiire and ^ 
S^eyeweU from their recent experiments to the effect that 
neither the temperature^ concentration, nor duration of , 
development practically affects the size of the grain. The 
author coi^ders that these Investigators have neglected the 
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It IS proposed to work the school as a higher grade wool 
under the Scotch Board of Education, and, in additipii to 
the scientific and technical subjects, the ordinary liwraty 
and humanitarian subjects will be carried on from the 
elementary school stage, the standard of qualihcation re- 
quired for admiBiion as a bursar being that he should have 
completed hiB thirteenth year and have received the 
” merit certificate " or its equivalent It is of interest Co 
learn that the elementary schools from which the technical 
school will be supplied with pupils are cooperating most 
sympathetically in carrying out the scheme One of the 
difficulties, as we learn from Prof Meldola, which has beset 
the school In Essex founded by Lady Warwick, sister of the 
Duchess of Sutherland, has hitherto been the want - 
operation on the part of the local elementary schoolmasters. 

The head-master of the new school is Mr E W* Read, 
of Cambridge, formerly agricultural instructor at the North- 
~ County School, Barnard Castle, Durham 
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.VmVEftSrtY AND EDUCATIONAL 
INTELLIGENCE. 

Tiif degree of Doctor 0/ Science has l>eeii conferred upon 
Sir William Ramsay by (^oluvnbia University, 

Dr F. CAVidb, lecturer In biology and botany at the 
Plymouth Technical^, Sjchoofs, has b^n j, appointed to the 
vacant profeaaosshtp ^In ^lotogy at thf Hartley University 
College, Southampton' 

It Is ropqrteif in MScf^nce that Prof E Wichert, of 
Gfittingen, has been appolhted to a chair of physics at 
Kbnigsberg , Prof Sduard Brliclcner, of Bern, has been 
elected professor ff geography a| HaUe ' 

Prof Hugh L, CallbndAr, F R S , ivUl deliver an 
address to-day a| the Victoria and Albert Museum on the 
occasion of thi distribution of prizes, medals, &c , to 
students of the Royal College of Science. 

We learn from Science 4hat by the will of the lata Dr 
Henry Tuck, Harvard University wiH receive one fourth pf 
the estate should his children not survive Ihe estate is 
valued at i,ooo,oool. The effort to raise necessary funds 
towards the 30,000! required (or the new J^as^man building 
of'Rochapter Universi^ .toibe used for bndogy and physics, 
has been su^cetf^ful Of the desired amount, the sum of 
24,000! IS in hand, Including 3000! contributed by Mr 
Hiram W Sibley Mr Eastman, of Rodj^ester^ has given 

12.0001 to the fund 

For the purpose of furthering the cause of education in 
the Transvaal, Mr Alfred Belt has presented to the Govern- 
ment the Frankenwald estate, situated isf miles north-east 
of Johannesburg Tbe area of the estate Is 1000 acres The 
Government has purchased an adjoining piece of ground 
of 1000 acres, and Mr Beit has spent an additional sum of 

10.0001 himself on acquiring more ground The total area 
available will thus be 2600 acres, a large portion of which 
IB planted as orchards, vineyards, and nurseries, and part 
with timber trees, making the site admirably adapted for 
an agricultural college 

The Board of Education has issued the following list of 
successful candidates for royal exhibitions, national scholar- 
ships, and free studentships (science) — Royal Esthibilione 
Albert Engle, Henley-on-Thames , Sidney H E May, Ports- 
mouth ; WilHam B Wood, Sheerness-on-Sea , Edmund W 
Spalding, Cambridge, Joseph Lloyd, Pembroke Dock, 
Albert E Monkcom, Portsmouth , John S G Thomas, 
Morrlston, Swansea National Scholarships for Mechanics 
Sidney R Dight, Plymouth , Harold H Pernng, Devon- 
port , Stewart 5 Spears, Sheerness-on-5ea ; Edwin M 
Vigers, Plymouth , Thomas A Colvill, Chatham. Free 
5(uden(2hips for Mechanics Arthur G. London, Southsea , 
Bert H Penn, London JVafionaf Scholarships /or Physics 
JohA F Mitchell, Cathcart, N B , Tom Harris, London,^ 
Harry Moore, Bradford, Hubert Watson, Darwen ; Frahk' 
P Fuller, London. Free Studentships fat Physics David 
C Jones, Bala, N Wales , Lucy Alcock, London ATafional 
SchoZofshipj for Chemistry John Keegan, Burnley , Harold 
Talbot, Farnley, Leeds , Charles Salter, Leeds , Alexander 
M Hir^ South Woodford, Essex , Herbert W King, South 
Tottenham , Frank D Miles, Carlisle Free Studentships 
fat Chemistry Harold Mountain, London, j||lan C Webber, 
Brighton Afationol Scholarships for Biology Frederick 
J F ^ Shaw, London ; Frederick J Brldgitian, London , 
Arthui* B Lister,* Burnley >7a(ional Scholsf^ips for 
GMogy Thomas Reed, Burnley , Herbert G Smith, 
Burnley, Henry J Jeffery, Loiidon 


SOC7£T»5 AND ACADEMIES. 

Academy of B^an, Mp^btr Mmear^ the 

chair — On a cauid of ivarllhMity of the errpna of mvislon 
in certain graduated circleh G klgourdatne'’ is usual 
to cut the octuMt graduations on a circle of silver let in to 
a support of dteher metal, such as brass or cast iron. The 
errors of grafbjation in dstrononucal instruments are usualljr 
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determined once and assumed to^maln constant, hut It is 
now Ehown thpt owing to the dljfereflces hstwceti the op- 
sfficlenti of exfMnsion of the mettU and its support coasldsr- 
oble errors may arise Cut iron itunitd not be uM as the 
supporting metal,' hr dss or bronm being preferable; ‘htth'it 
would be better to drop the use^of' alhr^fr, w^ldi tpMiHep 
rapidly in towns, and make the* trliolh clrde of one meM 
a nickel-steel for ^prefbrence -^The 'PerseWs ’ 1904 

Lucien LIbnrt Observations were carried out at Havre 
from August 11 to 90 under good conditions; 339 meteors 
were counted, and 93 trajectories determined ^On the 
energy dissipated in iron by hysteresis at high frequencies 
Ch Eug Quito and It has shown in a 

preceding note that loss of energy in iron due to 
hysteresis may be represented as a quadratic function of the 
frequency, provided that the wires are of small diameter 
It has now been found that if the wires are made still 
thinner, q 0038 cm , th9 equation becomes sensibly linear 
In other words, the Energy consumed per cycle, for 
the limits of frequency used in the experiments, is Indepen- 
dent of the speed with which the magnetisation cycle is 
carried out — ^The constitution and properties of the tungsten 
steels Ldon QuIllaCi Tungsten steels fall into two groups — 
perlitic steels, which pdSsess analogous properties with those 
of carbon steels, but which take a greater breaking load 
the higher the proportioh I'of tungsten, and double carbide 
steels, the properties of which are nearly Independent of the 
jMreentage of tungsten, and the fragfllty of which is m- 
dependent of the amount of carbon — Carbinol salts and 
cyclohexanerosangJoes . phenomedh of decoloration Jules 
telimidlln. ^ 
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THURSDAY, OCTOBER 13. 1904. ^ 

{ECOLOGICAL PLAINT-GEOGRAPHY 

ri 

PlanUGeogfaphy upon a Physiological Basis, By Dr 
A. F W Schimper Translated by W R 
Fisher, B.A Revised and edited by Percy Groom^, 
M-A , D Sc , F L S , and I. Bayley Balfour, M A , 
M D , F R S Pp \xx-f 83^ (Oxford University 
Press, 1903 ) Price 42 j uef. 

W E welcome most hearlJly the appearance of 
this translation of Schimper 's great work, 

“ Pflanzen-Geographie auf physiologischer Griind- 
lage,” and the more so as stands alone in being 
the only comprehensive work on ccLOIogical plant- 
geography in the English language 

The beginnings and gra4ual development of the 
study of GEcology may be traced during the course of 
the last century in the writings of Humboldt, the 
De Candolles, Darwin, Grlsebach, Drude, Kerner, 
Engler, and others A new phase was marked by the 
appearance m 1896 of Warming’s “ Lehrbuch der 
okologischrn Pflanzen-Geographie ” (the original 
Danish edition was published in 1895), 
the Idrger wbrk of Schimper The latter, which forms 
the subject of this notice, possesses a >\ealth of well 
chosen illustrations absent from the text-book of 
Warming But even these laler works are, in spite 
of Che undoubted advance whi^h they mark, to be re- 
garded largely as pioneers, for, to quote from the 
author's preface to the book before us — 

A satisfactory general survey of oecological plant- 
distribution cannot be attempted with the material at 
present available Thfs book is therefore chiefly of a 
tentative nature, and attempts by a precise statement 
of pending questions to stimulate farther research." 

The work is divided' Into three parts In the first 
(pp >->56) fhe various factors affecting plant-life are 
considered The second (pp 159-206) discusses the 
arrangement of vegetation into “ formations " and 
“ guilds"; while the third and largest part (pp 209- 
839) IS less general, and is largely occupied with a 
description bf the vegetation of the zones and regions, 
thermal and other, into which the surface of the earth 
may be divided. 

At the outset the author emphasises the fact that 
" the characteristics of organisms are physiological," 
and this application of the principles of physiology to 
the problems of morphology and distribution forms the 
idea underlying the whole of the book 

In addition to the generally accepted classes of 
" hygrophytes '* and " xerophytes," Schimper recog- 
nises a third or intermediate type, which he calls 
" tropophytes " Under the latter term are included 
" all plants whose conditions of life are, according to 
the seasons of the year, alternately those of hygro- 
phytes and xerophytes," Good examples of this class 
are our deciduous trees-; these possess hygrophilous 
leaves, which arq shed periodically, while Uie axes and 
buds, which alone are called upon to endure the 
" phySioJogiceUy dry" conditions of winter, are dis- 
tiflbtly xerophilous ui character Warming's class of 
" mesophytes," or plants adapted to medbun Qpnditions 
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as regards moisture, was a convenient one, but the 
term " tropophytes " is to be preferred, as it directs 
attention to the physiological significance of many 
adaptations correlated with an alternation of wet and 
cither dry or cold seasons 

Jubt as humidity is the dominant factor in deter- 
mining the form of plants, so temperature plays the 
most important part 111 their distribution Tho 
(ecological importance of light, m spite of its powerful 
influence on (he form and life of plants, is, according 
to the author, less than that of heat and rainfall, be- 
cause the amount of light in difierent climatic regions 
IS less variable than is the supply of the other two 
factors 

The remaining ch.iptors of part 1 are devoted to a 
discussion of thi' .nr, the soil, and animals as oecological 
factors. 

In part li , under the heading of " Formations and 
Guilds," the conditions which determine the difTerenti- 
ation of the earth's vegetation are dealt with Accord- 
ing to S('hiinper there are three controlling factors — 
the type of " vegetation " in the tropical and temperate 
zones is determined by the climatic humidity , the type 
of the " flora," especially as regards the larger 
systematic groups, is, so far at least as existing factors 
are concerned, dependent primarily on heat; while " the 
soil as a rule merely picks out and blends the material 
supplied by these two climatic factors, and on its own 
account adds a few details " 

Two cecological groups of " formations " arc dis- 
tinguished — (1) " climatic or district formations, the 
character of whose vegetation is governed by atmo- 
spheric precipitations " — these include three main 
types, woodland, grassland, and deserts — and (2) 
" edaphic or local formations, whose vegetation la 
chiefly determined by the nature of the soil", such 
edaphic formations arc moors, swamps, sand-dunes, 
Ac This grouping is an excellent one, but some will 
regret the use by the author of the term " formations 
admittedly it is difficult of definition, but as used here 
the term is unnecessarily wide, and includeis groups of 
very unequal value Another objection to its use is 
the fact that it has been employed by diflcrent authors 
in a variety of senses Perhaps it would have been 
better to have followed the usage of Warming in the 
work cited above, and applied the term "vegetation 
to the larger groups such as woodland, grassland, die, ; 
while for the smaller local ones, which are characterised 
by the presence of one or more dominant species, 
" plant-associations " (" Pflanzcnvereine ") could per- 
haps have hardly been improved upon 

Part ill. contains a masterly description of the vege- 
tation of the globe from the oecological point of view. 
The primary division is into "zones," dependent on 
temperature, 1 e. tropical, temperate, and arctic, And 
these occupy respectively the first three of tho five 
sections which make up this part of the work Each 
section begins with a general discussion of the 
chat^cters of the climate of the particular zone under 
consideration, and stress is laid on the fact that periodic 
phenomena, or alternations ot rest and activl^ in the 
functions of plants, occur as generally, though less 
obviously, in tropical as in temperate climatest Some 

B B 
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2<H) pagli, or nearl> a quarter of the vihole ^\ork, are 
oiiupK'd b\ <in excellent account of the tropical /ones. 
Much of the recent advance in our knowIcd(fe of these 
re|TH)ns IS due to the establishment in the tropiis of 
siuh botanical laboratories as those of Biutenzorg and 
Pf r ideniya a research laboratory has also been 
recently established in the temperate desert regions of 
\n/ona, and it is much to be hoped that the author's 
ish for the foundation of a similar institution in the 
,uau zone may ere long be realised 

1 hr* concluding sections of the book arc devoted to 
a discussion of mountain and aquatic vcgetiition 

1 o sum up, the work is a thoroughly scicntifie ex- 
position of our present knowledge of the factors which 
control the distribution of plants, and though the book 
in no sense expresses finality, yet, to quote from the 
editors’ preface to the English edition, "its ‘precise 
Atatc merit of pending questions ’ should not only 
* stimulate research,’ as the author hoped, but should 
aiMt have ii steadying influence in a field of investi- 
gation which tempts to trifling ’* 

The usf fulness of the book is greatly enhanced by the 
illustrations, which arc admirably reproduced, and 
form, perhaps, its most striking feature; and also b> 
the presence of numerous meteorological and other 
tLiblrs, and of a bibliography at the close of each 
c hapLcr 

Por the rest, the translator and the editors are to be 
congratulated on the successful completion of their 
task, which adds another standard work to the useful 
and important senes of translations issued by the 
Clarendon Press 

lo the contents of the original German edition have 
been added “ appreciation " by Prof Percy Groom, 
which gives an interesting sketch of the life and work 
of the late Prof. A F W Schimper, and a frontis- 
piecp, consisting of a photogravure portrait of the 
author, whose " untimely death," to quote once more 
from the editors’ preface, " has robbed the English 
rdiLiuii of modifications md improvements which he 
had intindfd lo make " R H Y 

THE COMPARATIVE W 5 rOLOGy OF 
VERTEBRATES. 

Lehfhuch tier vergJeichcnden fntkrosropfschen Ana~ 
tomie der WirbcUiere Herausgegeben von Prof 
Albert OppcI Vierter Teil Ausfuhrapparat und 
anhangsdrusen der mannlichen Geschlechtsorgane 
By Prof Rudolph Disselhorst Pp x+432 (Jena 
Gustav Fischer, 1904 ) Price 20 marks 

I I 15 now nearly eight years since the appearance 
of the first volume of the '* Lehrbuch der ver- 
gleichenden mikroscopischen Anatomie der Wirbel- 
tiere ’’ In the preface to that volume Prof Oppel 
gave an account of the gei^ral scope and object of the 
work, which was provide a comparative description 
of the minute analtoi]iy of every organ of the body 
throughout the entire vertebrate series Vo] t , which 
deals with the histology of the stomach and is un- 
equalled for its wealth of detailed information, was 
folQs^ed in the next year by a second part, giving an 
account of the cesophagus and intestine, while in 1900 
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the third volume, which is devoted to the consideration 
of the mouth, pancreas, and liver, and concludes the* 
description of the allinentary trace, was issued. These 
three very elaborate volumes are from the pen of the 
editor But at the outset it was obvious that the task 
was too gigantic for one man alone, and Prof Oppel 
in the preface to the original volume refers to the 
almost certain necessity of obtaining collaboration 
Thus the prepiiration of the fourth part — tht one under 
review — which deals with the accessory glands and 
ducts of the male reproductive system, was entrusted 
to Prof Disselhorst, and of ihis volume it is kigh 
praise to say that it maintains I lie level of achieve- 
ment reached by its predecessors 
The book is divided into seventeen sections, and of 
these the first fifteen deal with thi minute anatomy 
of the organs, each section being devoted Lo a par- 
ticular group or order of the vertebrate phylum Thus 
the first two sections contain accounts of the accessory 
ducts and glands in the twro main divisions of the 
pjsccs, the third, fourth, and fifth deal respectively 
with these structures m the amphibians, reptiles, and 
birds, while the following ten sections comprise de- 
scriptions of the same organs in the chief groups of 
the mammalia The last two sections consist respec- 
hvely of a condensed summarv of the previous part 
of the volume and a short sketch of the history of the 
siibjec t, to which are appended some notes on the 
physiology of the structures described 
A work like the present is necessarily of the nature 
of a compilation Thus there occur frequent refer- 
ences to such books as Oudemans’s ** Die accessorl- 
schen Geschlechtsdrtlsen der Sdugeticre," and to Prof 
Disselhorst ’s own work on the same subject. The 
references on the whole are extremely full, but it Is 
inevitable that there should be some omissions For 
instance, T find no mention of Dr Nicolas's ** Con- 
tribution h I’Etudc des Organcs drectiles,** published 
in the Journal de V Anatomie et la Phystologie 
(1887). neither is Garrod's paper entitled " Notes on 
the Osteology and Viscera! Anatomy of Ruminants " 
(P 2 5 , 1877) referred to, in spite of the fact that it 
contains the best and indeed practically the only com- 
p.jrative account of the curious modifications under- 
gone by the copLiIatory organ in the Ruminantia. 
Perhaps it is hardly reasonable to expect a complete 
series of references to papers dealing mainly with the 
anatomy of animals m a book professedly devoted to 
histology, yet the titles of a great number of less 
important papers treating in many cases of single 
species duly appear in the bibliographlrnl lists. It 
cannot be said, however, that omissions such as those 
mentioned detract seriously from the value of the book 
as a whole It is to be noted that the lists of refer- 
ences, instead of forming one long bibliography at the 
end of the book, as m the previous parts of the work, 
in this volume are appended to the various sections, so 
that the titles of papers referring to any one particular 
group occur together The book is copiously illus- 
trated by zincographs and by reproductions from 
photo process blocks In addition to the 435 figures 
appeanng in the text, the chapter on the monotremes 
and marsupials^ which is perhaps the most interesting 
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and at the same time the most complete, is further 
illtutrated by seven larg-e folding’ lithographed plates 
These are bound at the end of the volume 

Suffice It to say that this piece of ivork is a matter 
for congratulation to Prof Disselhorst. and its publi- 
cation a credit to all concerned 

Francis H A Marshau 


SPkClRUM l.VAl VS/S’ 

4 »i Introductwn io thi Sludy of Spetiriim 
By W Marshall U.uts, D Sc , F 7 C Pp vii + 
325 (London LonRinaiis, Gn-rn ,ind Co , iqoj ) 
Price loj 6d net 

TT IS somewhat remarkable lhal, in spite of the 
great interest find importance of the subject, 
there are few, if an), t( xt-boukii on speitiurn anaivsis 
which really meet the requirpincnts of beginners whn 
desire to take up the matter practically The 
announcement of an introductory \^Qrk by the well- 
known compiler of the “ Index of Spectra/* how- 
ever, led to the hope that this gap in the htprature 
of the spectroscope would at last be adequately filled, 
but it is disappointing to find that the needs of the 
practical student are again almost disregarded 
The book includes a brief account of the opticril 
principles underlying the ditTrrent forms of spettro- 
soope, and general explanations of the methods of 
producing and mapping spectra, besides which there 
are short statements relating to the arrangement of 
lines in senes, and the applications of the spectro- 
scope to the study of the heavenly bodies When 
it IS stated that nearly half the book is occupied by 
wave-length tables, and that there are 135 illustra- 
tions — many of them large ones — it will be seen that 
the general treatment can scarcely bp otherwise than 
sketchy The descriptions of the modes of procedure 
are consequently often lacking 111 details which would 
have been of the greatest use to the student, Thus, 
with reference to the spectra of gases, the only 
method of observation indicated is that of a ready- 
made Geissler tube, which, as the author remarks, 
does not always show the spectrum of the gas 
present m the greatest proportion, it would have 
been useful to explain how the student might 
examine the spectrum of a gas collected or prepared 
by himself loiter on, there is a short account of 
stellar spectra, but no directions whatever as to how 
such a spectrum may be observed 
Another very serious defect from the student’s point 
of view is the use of the arbitrary scale of Dunsen in 
the maps and earlier descriptions of the charac- 
teristic lines of the different efernents It is after- 
wards shown how such measurements may be 
reduced to wave-lengths, but surely it would have 
been better to define the various lines by their wave- 
lengths from the very beginning, as it stands, a 
great deal of unnecessary labour is involved in the 
comparison of the descriptions and maps with the 
wave-fength tables given at the end of the book 
The book, In fact, leaves a great deal to be 
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desired, w^hr ihcr considered as .1 laboratory guide or 
as .1 descriptive woik Many important facts are 
left unnolicfd, though space might have been found 
for some of thpin by the omission of superfluous or 
insufficiently described illustrations In the section 
on nebulae, for instance, there are no less than eiglit 
diagrams showing the telescopic appearances of these 
objects, but no reference to the fact that all nebuls 
do not exhibit bright line spectra , the reader is, more- 
over, likely to get the WTong impresMon that the chief 
nebular line is due to nitrogen 

Though brought well up to date in some respects, 
the book is far behind the Limes in others It is 
uroneously stated (p 106) that the spectrum of ihc 
solar corona includis lines of hLliuin, hydrogen, and 
iiiliium, and the important subject of enhanced linos 
in rel.ition 10 man} celestial spetlia is overlooked 
altogether 

Man} other ex.imples of the shorttommgs to which 
attinlion has been drawn might be given, but the 
above will sufficiently indicate that ihe selection of 
material has not been judniously made By far the 
most valuable feature of the book is the senes Oi 
abridged tables of wave-lengths, showing the more 
important lines in the spectra of nearly all the 
known chemical elements 


OUR BOOK SHELF 

! exLhooks of Physical Chemistry — Electrochemistry 
Part 1 General Theory By R A Lchfeldt, D Sc, 
Pp viii4*26d (Ixindon Ixingnians, Green and Co , 
iqo4 ) Price 55 

Su'iirNTS of physical cht mistrv have to-day no cause 
to complain of a dearth of books upon the subject 
There are a considerable number of large volumes 
treating of this branch, and now we have the senes of 
text-books edited by Sir William Rams.iy The book 
under review is the second of the senes, and has been 
entrusted to Dr Lehfeldt, who is well known as a 
worker on the physical side of elcclrochemistiy 
Or Lehfeldt has not followed any hard or fast line 
laid down by previous writers upon the subject, and 
for this reason the book may be read with more than 
ordinary interest The book is divided into three 
ihapters, which might perhaps better be designated 
parts i , ii , and in Chapter 11 is written by Mr 
r S Moore, .ind deals with the relation of ehenucal 
constitution to conduitivity This 1 hapter is very care- 
fully thought out and arranged, and the author has 
rnnsulted the latest literature It deals, in the first 
place, with the relation of charge Lamed to constitu- 
tion, this portion being really a repetition and enlarge- 
ment of what has already been dealt with in the 
previous chapter In fact, chapter n is to a certain 
extent an addendum to the first ch'^pter, but it should 
in no wise be skipped by the student who desires to 
comprehend the bearing of electrochemistry on chemical 
problems Other points treated in this chapter arc 
relation of the number of 10ns in solution to constitu- 
tion, pseudo acids and bases, amphoteric electrolytes, 
and on 

Chapter i commences with a description of certain 
voltameters We would rather that the author had 
adopted the term coulommeter, because the instru^ 
ments are for measuring current and not potential. 
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althoug-li, of cx)urse, the author is only using* the term 
commonly jpulied to these instruments 

Dr Lehfeldt then discusses the mechanism of 
electrolytes Wc are not sure what a certain school 
of chemists will say to the followin^^ rather didactic 
statement — 

“It was Arrhenius who first put forward reasons for 
supposing- that an electrolyte might be largely, . . . 
dissociate in solution . . this view has gradually 

gamed support from experiment since, and may be 
looked upon as thoroughly established “ 

Or Kahlrnberg, for instance, would hardly sub- 
scribe to this st'itcmcnt In this chapter the author 
also deals, among other subjects, uith the conduilivity 
of the electrolyte, ionic velocities, and electrolysis in 
non-n(jU(K)US solutions 

The Inst chapter is devoted to the theory of chemico- 
electromotive force The section on thcnnodynamic 
theory and the calculation of electromotive force of a 
voltaic cell well repays perusal, as does the sei lion on 
standard cells 

Dr Lehfeldt is thoroughly at home with his sub- 
ject ; we are not, however, sure hether the average 
student will find the style very interesting Of course, 
a book of this kind cannot be read in a cursory Way , 
if it could, wc doubt whether it ^oiild be worth read- 
ing, but wc are of the opinion that it will be welcomed 
by all interested in the subject 

7 races of the Norse Mythology m the Isle of Man 

By P M C Kermode Pp 30 (London Bern- 

rose and Sons, Ltd , 1904 ) Price 2s, 6 d 
In this work Mr Kermode, whose name is well known 
m connection with Manx archsology, has printed a 
lectuie delivered to the Antiquarian Societv of his 
native island in December of last year The Isle of 
Man contains a large number of cross-bearing grave- 
stones, which, as the inscriptions clearly show, belong 
to the period when the Scandinavian element was pre- 
dominant in the island It is not improbable that in 
fiome cases the symbols on these stones may refer to 
the old Scandinavian mythology rather than to I 
Christian belief and legend, and Mr Kermode has I 
endeavoured to determine how far this is the case I 
After a very brief sketch of the Scandinavian settle- 
ments in the west, and more especially in Man, a short 
account is given of some leading details of the old 
Norse mythology as preserved in the Eddas Both 
here and in the following section an interest in the 
subject is sometimes more evident than familiarity 
With it in all its bearings It is, for example, quite 
erroneous to state that “ of the seven days of the week 
all but the first two arc called after Scandinnvtan 
gods ” Even on his own lines, Mr Kermode cannot 
thus at count for Saturday, and n closer studv of the 
old English forms w'Ould have shown him the true 
origin of the other names The influence of the 
Standinaviin tongues on English has been vcr> great, 
but It requires a close study of philologv to decide the 
particular cases in which it appears 
The concluding section consists of a detailed de- 
scription of the illustrations, under eight heads, and 
with references to the ten plates at the end of the 
booklet These are neatly executed, and exhibit 
tvpical spev linens of Celtic crosses and ornamentation, 
ns well as the symbolic figures which Mr Kermode 
believes to represent subjects taken from the old 
mrthology In many cases the expiation he offers 
IS extremely doubtful, as there is always an equal, if 
not gieater, possibility that the symbols are of 
Christian origin Thus, what Mr Kermode takes to 
be an eagle (sSuttung) pursuing a falcon (=Odin), 
might equally well, for all one can see, represent 
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Noah’s raven and dove The harper whom he 
identifies with the “gladsome Eggthdr “ of Vdluspd 
may^ just as well be Ring David ; and If the fish is a 
Christian symbol on Plate X., why not also on 
Plate III,? In many of these cases it is probably 
hopeless to determine what the sculptor had in his 
mind, and there is no particular gain in making 
guesses at it. 

In minor points there is not always as much pre- 
cision as is desirable The Icelandic words and names 
are too frequently mispriiited, while such equations as 
Ilmkarr and nykr, Itig nnd Etrik, are evidence- of 
shaky philology Mr Kcrniode's lecture, however, 
may be uf service in helping to waken or encourage 
interest in that Scandinavian influence on Britain 
which IS an important factor in the history of our 
country W \ Craigif 

Eton Nature-study and Ob^ervattonal Lessons Part 11 
By M D Hill and \\ M Webb Pp xvi+174 
(London * Duckworth and Co , 1904 ) Price 3s 6 d 
net 

Part 11 of this book, like part 1 , is excellent TTiat 
nature-stud^ as here recommended is educationally 
sound lit bevond dispute What makes instruction $0 
wearisome to the learner is often, to put it plainly, 
the unceasing sound of the schoolmaster's voice 
What n bo\ , if he has any go in him, wants, is to do 
something for himself It would be best if he could 
make out everything unaided “ I never tell my pupils 
anything,” once sold a mathematician devoted to the 
maieutic method , and Hesiod quaintly remarks, *' The 
best man of all is he who finds out everything for him- 
self ” But this is hardly possible for us modern.s, and 
the authors of this book are wise enough not to make 
a craze of a sound principle. In the chapters, to take 
examples, on earthworms, woodlice, the defensive 
armour of plants, and plants that have no flower, there 
IS plenty of m forma lion given to stimulate interest. 
If the pupil Ks the right kind of boy, he will be keen 
to follow' some of the lines of investigation pointed out 
Manv persons are led to the out-of-doors study of 
natural history by reading They want to see some of 
the wonderful things that naturalists have seen, not 
always to get them at second hand fi^eed, the 
importance of reading in connection with observation 
should be insisted on Many boys, though full of zeal, 
never get beyond a very restricted field m natural 
history, because they will not read in order to discover 
how the little that they have learnt by the use of their 
own eyes finds its place in the vast accumulation of 
knowledge The observer should be a reader, and the 
reader an observer 

A great deal may be learnt by trying the experiments 
recommended in this book, c g by hatching trout eggs, 
bv keeping a fresh-w'ater aquarium or an observatory 
hive of bees, by making a formicarium, by photograph- 
ing such thingh as birds and birds’ nests. But here a 
diRliu 1 t> arises At school, how is a boy to keep an 
observatory hive of bees or to hatch trout eggs? In 
I fact, some of the suggestions bring out sadly the hmlt- 
I ations of school life Others, no doubt, arc quite 
possible But headmasters might well study a TOok 
like this If teaching is to proceed on a truer and 
more natural plan than hitherto, something must be 
done to remove existing restrictions 

The subjects for observation (e g a frog’s egg, a 
hen’s egg, the development of tadpole and chick, a 
^silk worm, an opening flower) are well chosen The 
illustrations are all good Some of the photographs 
ought to induce boys to make their photography A help 
to accurate observation instead of a mere amusement. 
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LETTESS TO THE EDITOR. 

[Tht Editor does not hold himself responsible for opinions 
expressed hy hli eerrespondents Neither can he undertake 
io fetumt or to correspond ixtith the writers of, rejected 
manuscripts intended for Ihis or any other pari of Nature 
Na notice ij taken of anonymous communications ] 

The Forest-pig of Centrel Afriee 

It may interest many of your readrr^: (o know that the 
forest-pig ” heard of, at the same time as the okapi, by 
Sir Henry Stanley, and later on by Sir Harry Johnston, has 
at last been obtained and presented lo the National Museum 
by Mr R Memertzhagen 

This gentleman first had news of it from the njtives of 
Mount Kenya, and took great pain’i to secure a specimen, 
but only succeeded in obtaining pirics of skin, from whiih 
no idea of its affinities tould be gathered At last, howevci, 
m the Nandi horest, near the Victoria N>an/T, at an altitude 
of 7000 feet, he remver) two skulls, one quite peifeit, and 
some further portions of slcm 

These trophies show that the animal represents a most 
interesting new genus lonneitmg the aberrant wart-hog 
(Phacochxrus) with the more ordinary Suid«^, such as Sus 
and Potaniochxrus It agrees with the first named m the 
number of its incisors, and ihows a tendency towards it in 
the development of the canines and the structure of the 
molars On the other hand, in the general proportions of 
the skull it IS moie like Sus 

Altogether, if it cannot be called absolutelv ancestral to 
I hacochscrus, it must at least be looked upon as represent- 
ing an early stage in the specialisation of that most remark- 
able type 

The animal itself is about as large as a wart-hog, and is 
well covered with long coarse hlaek hair 

It IS proposed to be called Hylachoerus meinertzhageni, 
and 1 hope to give a full description of it at an early 
meeting of the Zoological Society 

„ . L — Oldfiflij Thomas 

British Museum (Natural History), October 7 


Appeal for Coopenlion in Magnetic and Allied Obaer 
vationa during the Total Solar Eclipse of August 
■930. 1905 

Those who are in a position to take part in the above 
cooperative work arc earnestly requested to make the 
necessary preparations and to put themselves in com- 
munication with the undersigned 
As this will be the best opportunity for some time to 
come to test and observe further the magnetic and electric 
phenomena which have been found to occur in connection 
with total solar eclipses, and as these phenomena are 
destined to play an important rdle in the theory of those 
variations of the earth's magnetusm and electricity ascribed 
to outiiide forces, it is very much hoped that all countries 
through which or near which the belt of totality passes 
will organise and send in the field observing parties 

Owing to the minuteness of the expected magnetic effect, 
the burden of proof as to its association with the eclipse 
Will largely consist, as in the two previous eclipses, in the 
connection of the times of the magnetic effeits with the 
times of passage of the shadow cone at the various stations 
The observing parties, therefore, should be distributed at 
intervals along as much of the entire belt as possible 
The above IB merely a preliminary notification of the work 
proposed. Fuller details and suggested directions to be 
foltowed will be given later L A Bauer 

Department of Terrestrial Magnetism, The Ontario 
Washington. D,C , U.S A. 


InatlDGt and Reaaon in Doga 

The following atatementi may be of interest to those of 
your readeri who have at times discussed the question of 
instinct and reason In dogs 

A friend of mlqe wu In a strange town, having with him 
an Irish terrier. Finding It necessary to fasten the dog up 
mtslde a house, he did so by tying it with a piece of cord 
On coming out of the house he was just in time to see his 
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own dog being led away by a strange dog holding the coro 
in his mouth, having bitten it through My friend often 
takes this same terrier, together with a fox terrier, out with 
him when calling He ties the fox terrier by a cord to the 
scraper, as oftpn a*, not the Irish terrier bites through the 
cord and frees his friend 

My own fox teirier seldom if ever goes to the stables, 
and whilst I am absent from home for a few days remains 
in his usual place , but almost invariably on the day when 
I am expected bark he pays frequent visits to the stable, and 
is anxious to go with the carnage if hr sees it being got 
read) ; at all other times he is not willing to go witn the 
1 arriage unless 1 am in it On the two last occasions when 
I was exppitcd home the dog acted as previously, hut, in 
addition, jumiicd into the carnage ns soon as it wus brought 
out of the coaih-housc, a thing which hr has never done 
before I' U P 

Oitober 8 


Misuse of Words and Phrases 

a constant reader of Nature and of papers read before 
suentitiL societies, 1 have been strut k by what seems to 
mo an man. urate use of language by Fnglish men of science 
which 14 rarely Lhargeable upon Ainencans — which is, at 
any rate, at variance with American usage 1 wil! 
illustrate with the Following example'! -- 

One star is five light-years distant, another is twenty-five 
light-vears distant The Fnglish astronomer will say that 
the sf^cond is five tmies furthi r away than the first 

A mass of aluminium weighs one pound , u mass of lead 
of equal si/e weighs something mure than four pounds 
Ihe English physiiist will say that aluminium is more 
than four tiine^ lighter than lead 

Both expressions seem to me incorrect and unworthy of 
a man of science who endeavours to express himself 
accurately In the one case he should say that one star is 
hve tunes ajf far away ns the other In the other rase the 
whole expression is vicious Weight, heaviness, is an 
attribute of matter , lightness is absence, or deficiency, of 
w'eight To say that one article is a certain number of 
times lighter than another is like s.aying of two ve'iSela 
unequally exhausted Of air that one is four times emptier 
th'in another 

It IS good English — is it not? — to say that one article 
IS twice as heavy as another If it is twire heavier, it is 
three times as heavy 

I submit this criticism of an Anglicism as an offset to 
some one of many criticisms of Americanisms 

Boston, USA E S 


NATURAL HISTORY ESSAYS^ 

O N the whole, Mr. Kenshaw appears to have been 
well advi&cd in rc-issuing in book form the 
sixteen articles and lecture^ which constitute the 
volume before us, since several of them contain much 
important information with regard Lo species now' 
verging on extinction, or which have been already 
exterminated, while all are eminently readable and full 
of interest Whether the author has quite done himself 
justice in the title he has chosen for his work may 
be open to question, seeing that all the articles relate 
to a Single subject, namely, the mammals of Africa. 
Undoubtedly the most generally interesting and im- 
portant articles of the senes are the two dealing with 
the (]uagga and the blaauwbok, next to which may 
perhaps oe ranked those on the white rhinoceros, the 
pigmy hippopotamus, and the giralTc The book is 
abun^ntly illustrated with repr^uctions from photev 
graphs, ninny of which, like the one here shown, are 
excellent examples of animal photography. 

While there is much to command in the work before 
us, there are also matters with which to And fault In 
the first place, the author has not revised his articles 

^ NmutaI RiBlory EmfB.* By G Rfloihaw Pp xiT-kiiB , lUui- 
irated (London and , shciTRH ud Hugbai, 1904 ) Piw Af. 

net 
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so as to bring- them up to date A striking instance of 
this 15 afforded by the one on giraffes, which takes no 
notice of the new forms described in “ Animal I-ife ” 
for 1903, and in the Proceeding's of the Zoological 
Society for the present year A minor instance is the 
statement (p 212] that the aard-vark is represented 
in the exhibition galleries of the Natural History 
Museum by a specimen mounted in 1841, that speci- 
men having been removed considerably more than a 
>ear ago, and rcplaied by a new one Again, on 
p 56, Mr Renshaw repeats his statement that an 
antelope skull in the Museum of the Royal C'nllege of 
Surgeons is that of the extinct blaauwbok, whereas 
Mr O Thomas has expressly stated m the Field that 
it pertains to the roan antelope If the author adheres 
to his [ingin.il view, he should at least h.ive attempted 
to refute the statement of an expert like Mr llionias 


misappropriation of the name FeUs pardina (p iq) to 
the ocelot, of which the proper title is F ^ar aafi 5, 
pardtna being the appellation of the Spanish lynx* In 
popular works the use of scientific names should, in 
our opinion, be mostly avoided, but if they are U!»ed 
they should be correct, a transposition of names like 
the above is every bit ns bad as calling a lion a tiger I 
Another example of the necessity for care in the em- 
ployment of scientific names in works of this nature 
occurs on p, 133 In one sentence on that page wc 
find the name Rhinoceros aiiti^uifafis, and later on the 
title “woolly rhinoceros,” but there is nothing to 
indicate to the uninitiated that these denote one and 
the same animal 

If only the author had paid a little more attention 
to the revision of his articles he might have converted 
a very interesting volume into a really valuable record 



of the past history of several extinct and 
w anmg forms R L 

Dh \ ELOPMENiS Of THREh-COLOVR 
PHOTOGRAPHIC PROCESSES ^ 

ll 

H aving obtained the three colour records 
it remains to use them for locating the 
colour in the production of the final print If 
the coloured lights are to be added, as in 
Ives’s chromoscope, then a transparency is 
made from each colour record (which is, of 
course, a negative), and eich transparenc> is 
made to furnish light of a similar colour to 
that of which it is the record If the colours 
aie to be superposed, as when they are printed 
one over the other, or when coloured tr^$- 
parcncie^ ire made and superposed in'ijte 
method of making coloured lantern-slides, 
then a complementary colour to that of each 
record must be used, because the absorptions 
.ire added instead the lights In the 
chromoscope the lolours are 111 the form of 
screens, they remain in the instrument, and 
therefore arc provided once for all In the 
other cases they are stains or injcs, and an 
iimount IS used up in the production of each 


A further mstanie of what may be called 
” opinion ism ” on the part of an amateur is a Horded 
by the case of the quagga m the Natural History 
Museum, which Mr Renshaw, in opposition to the 
museum luthorities, believfs to be one which was 
brought to London in 18 The evidence indicates, 
on the contrary, that this specimen is without doubt 
oiu recfMved by the Zoological Society in September, 
1H5.S, whith died, or was killed, in June, 1864, 
and was acquired by the museum m fuly of the same 
^ 1 ar. as is indicated by its register number (64 723) 
I*' qua IK erroneous, unfortunately, is the statement on 
p iqi that the Amsterdam quagga was a Knowsley 
Menagerie speemen, as has been pointed out in a 
Me*nt issue of the PZS Per contra, Mr Renshaw 
IS to be credited with pointing out that the quagga 
depicted in " Wood’s Natural History” is one of the 
speeimens living in the " Zoo ” during the ’sixties, 
since the figure indicates an animal clearly identical 
with those represented in the " Knowsley Menagerie,” 
and thus serves to identify the quaggd^ of the ’sixties 
with those figured in older w'orks, which have been 
thought (t^be different The reference to a statement 
made in ijoi as to the prnfective nature of the mark- 
ings of the zebra (p 165) is likewise a point on which 
author w to be congratulated 
Reverting to errors, we may direct attention to the 


print, they arc therefore used in quantity 
In the choice of inks and stains, the perfection 
of colour IS only n matter of degree, and those 
colours that most nearly approach perfection may not 
be suitable otherwise The best colours may be (and 
in some cases are) fugitive, so that for practical 
purposes an inferior colour has to be used If the 
colour IS perceptibly different from the theoretical tint, 
then the colour records must be adjusted to make the 
best of the available colours When the colours are 
superposed, as in printing on paper, at least two of 
the three inks must be made of transparent colours, or 
obviously the top colour would hide those beneath 
This last matter is, as Hubl remarks, one of the most 
important diffiLulties in trichromatic work, and, he 
adds, the colour last printed will always predominate 
over those previously applied Hubl, in his treatise, 
describes how to select the inks bv means of his circular 
spectrum colour scheme, and how to mitigate the 
errors due to the defects of the selected colours, chiefly 
by retouching and by setting off one defect against 
another The inks may be selected also by the use 

1 *' The Wecer-Colonr Drawlon of J M W Turner, R A In the 
Netionel Oellery *' By T. A Cook Pp vl-f 16 eod 3B pletei, (London 
CMell end Co , Ltd , 1904 ) Puce 3 luineee net 
‘'Three-Colour PhoCognphy ** By A F vOn Hubl Tfnnnljiod by 
H n. Klein Pp 14B, iLondon 1 A W Pentbae, Lid , 1004-) 

** Pbotomphy HI Coloare ” By R C. Bbyloy' ond. Mndon. P|h 151. 
tl4»i4on , Ihffe. i 4 d^ 1904 ) Price 1/ net 
Contintied from p 533 
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of Abney colour sens i tome ter6| or by spectroscopic 
methods, but it is not sufficient to judg^e of the colour 
by the eye alone< It is necessary that the colours shall 
not only Iqok right, but that they shall be right when 
analysed spectroscopically Hach colour is used, not 
so much for its own sake, as to give the proper tints 
when the light it reflects or transmits is mixed with 
the light from the other colours 

But supposing that the inks or stains selected were 
theoretically perfect in colour, and perfectly trans- 
parent, so that when superposed the lowest produced 
Its full effect, It still remains to sec that each is laid on 
in its due proportion, for if one is in error the whole 
will be thrown out, and what should be neutral greys 
will be tinted with colour And there is still another 
difficulty to consider The gradation produced by the 
same treatment of a sensitive plate generally betomes 
more steep as the wave-length of the light used in- 
creases This IS ccrlamly the rule, though there may 
be exceptions to it Therefore, if the pink, yellow, and 
blue inks arf properly proportioned to give •! neutral 
black where the colours are m full quantitVi the greys 
may be expected to be bluish, and in the lighter lolours 
there may be expected a doncicniy of red lo over- 
come these diflicLilties, some have sought to use four, 
or even five, colours instead of three, and others have 
used □ fourth plate with black ink to give the blacks 
and greys, removing from the plate those parts where 
pure colours are required Obviously, the use of 
additional printing plates is a confession that the Ihree- 
lolour process cannot be worked on the thc^nretical 
lines, but such variations as these do not appear lo be 
at all generally adopted 

There are many methods by which the three colours 
may be brought together to make the final picture 
The simplest of all, both theoretically and priutually, 
and at the same time perhaps the most perfect and 
therefore the most beautiful, appears to be the pro- 
duction of transparencies by the superposition of 
gelatine reliefs prcxluccd from the colour records, each 
appropriately stained bv immersion in a suitable dye 
solution There is nothing to regulate the depth of 
colour to which each relief ^should be stained but the 
judgment of the worker, and the fact that the greys 
and blacks of the original should be untinted by colour 
in the reproduction A relief may be more highly 
coloured by a further immersion in the dye solution, 
or lightened by immersion in water 

For printing on paper, either the collotype process, 
lithography, or typographic blocks may be employed 
Some very excellent work has been done by the first 
of these methods, but m both collotype and lithography, 
as already stated, it is difficult to regulate, to a nicety, 
the amount of ink applied, and the successful im- 
pressions generally form only a small proportion of the 
whole The process that is the most used, and that 
certainly at the present 1$ the most suitable, consists 
in printing from typographic blocks as ordinary letter- 
press is printed. The photographic production of 
blocks from half-tone negatives is practised to so 
great aii^ extent, and the machinery for letterpress 
printing is so perfect, that uniformity is more eaSilv 
secured by this than by other methods In pointing out 
the advantages of this process. Colonel HubI states 
that it gives a better blending of the colours, and that 
the mks are not brought into contact w'lth water so 
that they remain pure, and as the paper remains dry 
durmg the printing a better register is secured 
But the process has its own defects — HuW says that 
the gradation is limited And incorrect,” and that 
” the nnal result depends more on the clever work of 
the retoucbqr than on the perfection of the photographic 
neg’ativC ” This last etatement conveys, perhaps, 
rather an exaggerated view of the facts of the case ^ 
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The dots in the impression from a half-tone block 
arc, as is well known, m lines, as determined by the 
ruling of ihc screen that is pbiced in front of the plate 
when the grained negative is made Now when lines 
at regular intervals iross each other at a «<mall afigle 
a pattern is produced known as .1 “ moire ” or “ water- 
ing ” effect, from its similarity to the appearamc of 
” watered ” silk Ihe effect can easily be seen by 
looking through two pieces of muslin superposed with 
the threads not quite parallel Two rows of park rail- 
ings, if near enough, w'lll often show it, the railings 
in each row being parallel tu each other, but not quite 
parallel to those 111 the other row In superposing 
three impressions from blocks made by nieaiis of cross- 
lined screens, it is important to avoid anv approach to 
paniUelism of any set of lines or rows of dots with any 
other, espi'ci ill^ is regards the relative positions of 
the red and blue impressions, as these are darker than 
the yellow, and therefore more Lonspiciious It is 
obvious that if the screen used has its crossing lines 
.It right .ingles, the three impressions will give six sets 
of lines, and an angle of 30° between each and the 
next if the angles of crossing are kept equal Cirtul.ir 
lined screens mounted in aluniimum nils, so that th( v 
i..m be rotated to any desired angle with precision, .iie 
much use'd in Vniirii.i and are LOining into use hen 
\ common method, which is being superseded ■ by 
the iircul ir sincn, is Lo use two rect.ingiil.ir 
screens, ont of wdnch is ruled at such angles 
that, by turning it round from back to front, it givi s 
the rulings in the third position Other methods 
.ire sometimes used for the purpose, for the shape of 
the aperture in the duphr igm afTecls the characlcr of 
the dots, and it is possible to use a slit diaphragm .md 
iot.ite the lens that carries it But the most notable 
variation in the preparation of the blocks i& to gel rid 
of the lines, or even rows of dots, altogether, by using 
nil irregular grained screen Of the man> attempts 
that have been made m this direction, the one that 
setms to offer the greatest promise of surer sS is 
Wheeler’s ” metrograph ” screen, in which an 
irregular wavy surface of the glass gnes the conci n- 
trations of the light retjuired 
There is one matter in connection with three-colour 
printing by means of half-tone blocks that some- 
times presents a dilficulty to the minds of those who 
have a slight ncquaintnnce with the subject, md 
certainly is not altogether without effect, namely, the 
fact that the dots of the different colours ire some tunes 
superposed and sometimes side W bidi,, .according to 
accident in printing This difference is not very 
important. The colours are arranged on the sup- 
position that they are superposed If otheiwisi, much 
the same tint results, but it is mixed with white, be- 
cause the result is the sum of the lights instead of the 
sum of the absorptions Hut if the dots wen com- 
pletely superposed, then there would be a greater area 
of white paper between the dots, and the while light 
from this source doubtless about compensates for the 
other Perhaps, in the tirclimstances, the juxta- 
position IS advantageousj as the tendency for the ink 
last applied to show more coivpit^uoush than the 
others would not hold in this case 
A notable example of the excel Icnro that is now 
possiNe bv three-colour typographic printing may be 
seen in “The Wattr-Colour Dr.iwings of J M W 
Turner, R A ," a selection of fifty-eight subjects, pub- 
lished by Messrs Cassell and Company, the reproduc- 
tions being miide by Messrs Andr^ and Sleigh at their 
works at Bushey In suth a case the question that, 
IS nfiturally asked is, Are the colours of the reproduo 
tiorta similar to those of the original^ Of course 
they are not the same pigment^this Is not in- 
tended ; the only aim Of the printer is to give colours 
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that cannot be distmeruished from the original 
by simple obsei^ahon Mr Theodore Andrea 
Cook, in his preface to the volume, refers to 

mechanical accuracy, assisted and improved by skil- 
fully delicate and reverentially careful handiwork,*' and 
thus sums up the position according to the facts of 
the case. The colours are not accurate by reason of 
the fact that the printing blocks are made by photo>r 
graphic means, although this may be claimed for the 
drawing — that is, the outline. In describing the 
process of three-colour printing, we have endeavoured 
to show how that Imperfection and compromise qualify 
every step of the work It is therefore necessary to 
examine the first proof by critically comparing it 
with the original, and then to make such alterations 
as are required in the three printing plates, by 
re-etching wholly or partially, by hand engraving, 
burnishing, and similar methods, continuing to make 
proofs and effect the needed changes until the differ- 
ences are eliminated At Messrs Andr^ and Sleigh's 
this examination and hand work arc earned out by 
trained artists, as distinguished, that is, from photo- 
graphers and printers, and it is to the scrupulous care 
bestowed upon this adjustment of the plates by hand 
that the perfection of the prints depends Ihe jusLi- 
ficatjon lies in the result, and, whatever may be said 
for or against any principle of work, it is by the 
practical result only that it can, at present, be finally 
judged If a copyist were to paint a copy of a picture, 
we should naturally seek the opinion of eminent 
painters as to the merits of the copy Three-colour 
reproductions put forward as these are must naturally 
be judged in the same way, and it is a source of gratifi- 
cation to all interested in the technics of three-colour 
work to know that these reproductions have received 
the warm approval of many of our best known painters 
But it is easy to believe that there is room for a little 
difference of opinion, and that a critical comparison 
with the originals would reveal possibilities of improve- 
ment Such have been pointed out, and presumably 
no three-colour work will ever be done for which 
absolute faultlessness can be rightly claimed But 
there is a possibility of error even in this criticism. 
For as the reproduction is not done in the same pig- 
ments as the original it follows that the effect of a 
difference of illumination will not be the same on 
both If Che reproduction were perfect as compared 
with the original by ordinary good daylight, there 
would probably be differences noticeable to a trained 
eye if they were compared on a dull day; and this prob- 
ability must exist however the copy is made if the pig- 
ments used are different from those in the ongincn. 
Moreover, no work in colour appears as it is 
intended to unless it is illuminated by the light by 
means of which it was produced or a quite similar 
light, and this is a physical law which must ever 
obtain 

There have been a few attempts to simplify the three- 
colour process by the use of one screen only, the three 
colours being arranged upon it. Perhaps the best 
known of these is due to Prof Joly, who arranges his 
colours in triple parallel lines. The most recent, and 
the boldest in its conception, has only just been pub- 
lished by Messrs Lumiire, They sort out from potato 
starch granules from o 015 to o 02 mm in diameter, 
and colour separate lots of these red, green, and violet 
respectively. When quite dry the colour^ granules 
are mixed m such proportions that the mass appears 
grey, with no predominance of either colour, and a 
waxed glass is coated with them to form a layer only 
one granule -thick. To prevent the interstices from 
passing white light, they are filled up with a fine black 
powder. There is next applied a varnish which has 
«s nearly as possible the same refiractivity as the starch, 
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By this means is obtained an irregular-grained triple^ 
colour screen. To prepare it for producing the pieture 
It is coated with a suitably sensitised emulsion. The 
plate IS exposed through the glass, developed, the silver 
image dissolved away, and the remaining silver salt 
reduced io the metallic state to form the ima^e. Thus 
IS obtained the completed transparency It is obvious 
that if such plates ready for exposure were supplied 
commercially, the making of coloured transparencies 
would be much more simple than when three negatives 
and three prints have to be made There must be 
many practical difficulties to surmount in the prepar- 
ation of such compound plates, and, as in all cases of 
three-colour work, the process must at present be 
judged by the results that it yields rather than by the 
apparent soundness or otherwise of the theories upon 
which it IS based 

The small volume by Mr R. Child Bayley forms a 
good introduction to the subject of colour photography, 
as it is written in such simple language that it may be 
" understood and followed by any reader, even by one 
without the slightest acquaintance with photography," 
as the author states in his preface At the same time 
sufficient formulae and precise details arc given for the 
practical working of those processes that are within 
the experimental possibilities of the photographer. 

Chapman Jones 


NOTES. 

The French physicians and surgeons who are visiting 
London arrived on Sunday On Monday the president and 
council of the Royal College of Surgeons received the 
visitors, who were shown the collections in the museum. 
Parties have during the past three days visited the principal^ 
hospitals, general and special, the physiological laboratories 
of the University of London and the laboratories of the 
Cancer Research Fund, the Lister Institute, the Middlesex 
Hospital cancer department, the pathological laboratory of 
the County Council Asylum at Claybury^ and the London 
School of Tropical Medicine Receptions have been given 
by the editors of the Lancet^ Dr. and Mrs. Dundas Grant, 
and the Dean of the Faculty of Medicine of the University 
of London and Mrs Dutlin On Wednesday night the 
visit was brought to a (.lose by a banquet at the Hotel 
Cecil 

The Government of the Federated Malay States has 
decided to establish an agricultural department in Malay, 
and has appointed Mr J B Carruthers, the Government 
mycologist and assistant director of the Royal Botanic 
Gardens of Ceylon, to be director of agriculture and Govern- 
ment botanist The Federated Malay States have an area 
of more than 25,000 square miles, and the agricultural 
potentialities are very promising Large areas are being 
planted with rubber plants, and sugar and cocoanuts are 
extensively cultivated There are two botanic gardens and 
a rubber experiment station in the Malay States, and all 
three are, we understand^ to be administered by the new 
department 

On October 6 the Antarctic relief ship Afomirtg arrived 
at Plymouth from Lyttelton after an absence of about two 
and a half years. 

The first monthly general meeting of the new session 
of the Institution of Mechanical Engineers will be held 
on Friday, October ai A paper by Mr R. M.' NeUson on 
" A Scientific Investigation Into the Posslbilitlea of Gas 
Turbines " will be read and discussed. * 
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A<^cordino to the Paris correspondent of the Daily 
Chf onieUt Dr Laveran, of the Pasteur Institute, has dis- 
covered a remedy for sleeping sickness, and has already tried 
it With success upon animals previously inoculated with the 
disease 

At the meeting of the Royal Microscopical Society on 
Wednesday, October 19, a demonstration entitled “ The 
Reconstruction of a Fossil Plant " will be given by the 
president, Dr Dukinfield H Scott, F.R S. 

A Reuter telegram from Pans states that a radiographic 
station has been opened at Ushant for the purpose of com- 
municating With ships at sea The station will transmit 
messages from the mainland, and will receive messages for 
addresses m France, Algeria, Tunis, Monaco, and Andorra 

The Chetnisi and Druggtsl states that a congress of 
i.hemiBtry and pharmacy, organised under the auspices of 
the Pharmaceutical Association of Li^ge and the Chemical 
Society of Belgium, will be held in connection with the 
International Exposition to be held at Lidge m Jiilv, 1905 
Communications should be addressed to one of the secre- 
taries, M J Raymond, 16 Place des Carmes, Li^ge, or 
M J Wauters, 83 rue Souveraine, Brussels 

The Childhood Society announces that a lOurso of four 
public lectures will be delivered at the Parkes Museum, 
Margaret Street, W , on Ihursday evenings at 8 p m The 
dates, subjects, and lecturers are — on Otloberso, discussion 
on physical deterioration, to be opened bv Mr E W 
Brabroolc, C B , on October ay, phjsical condition of work- 
ing class children, by Dr. T J Mainamara, M P , on 
November 10, mental hygiene in childhood, by Dr T B 
Hyslop, and on November 24, education of girls, by Miss 
M. E Findlay 

The session of the London School of Tropical Medicine 
was ppened on Friday last with an inaugural address by 
Sir Charles Bruce, G C M G , ex-Governor of Mauritius. 
Sir John Craggs presiding Sir Charles Bruce detailed 
some of his experiences in the colonies, and gave interest- 
ing particulars, from the layman’s point of view, of tropical 
diseases with which he had come in contact, notably the 
remarkable outbreaks of malaria and of surra m Mauritius. 
Sir Patrick Manson, in the course of proposing a vote of 
thanks, directed attention to the munificence of Sir John 
Craggs in giving a scholarship and prize to the school, and 
expressed a hope that funds for endowment might soon be 
forthcoming 

In the October number of the Century Magattne Mr 
Gilbert Grosvenor, in an article entitled Inoculating the 
Ground." describes the method of preparing and using the 
cultures of nitrifying micro-organisms which are now being 
employed as fertilisers under the name of nitragm 1 photev 
graphs are given of two plots side by side, one of which 
had been planted with inoculated and the other with un- 
inoculated seeds, also of the average plants from each plot 
There Is a surprising difference between the two, the crop 
from the inoculated plot being much the more luxuriant, 
and Mr. Grosvenor expresses the opinion that there u not 
a section of the United States which will not profit by the 
use of nitragm 

* ^ 

The New York correspondent of the Lancet announces 
that the Bureau of Chemistry of the National Department 
of Agriculture is about to establish a laboratory In New 
York for the examination of Imported foods and the detec- 
tion of adulterations and imperfections. The occasion 
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which led the national authorities to Create this laboratory 
was t\ie result of a recent investigation which proved that 
in the last two months three shiploads of food products 
imported into New York were returned to the ports whence 
they came on account of the adulterations found The new 
law requiring a thorough examination of the food products 
import^ into the United States is being rigidly enforced, 
and this new laboratory is a proof that the investigation 
IS to be on a l.irge scale 

We have seen with regret the announcement of the death 
of Mrs Isabella Bishop, the well known traveller and author, 
at the age of seventy -two, Mrs Bishop was the eldest 
daughter of the Rev Edward Bird, and became a traveller 
on account of her continued ill-health A visit to Print e 
Edward Island resulted in her first book of travel Later 
sea voyages were ordered to the Mediterranean, America, 
Australia, and New Zealand, and Miss Bird returned by way 
of the Sandwich Islands, where she spent bume months, and 
she also visited the Rocky Mountains, describing her 
adventures in two books which were publi*.hpd in 1S73 and 
1874 Miss Bird next began her travels in the Fast She 
seems to have been the Hrst European woman who made her 
wav into the heart of Japan, and her " Unbeaten 1 racks 
in Japan " (1880) records her experiences Her " Journeys 
in Persia and Kurdistan," \n two volumes, appeared m 
1892 — the year when she was elected the first lady fellow 
of the Royal Geographical Soiiety — and " Among the 
Tibetans " in 1S94 published an interesting 

lollection of photographs whiih she had herself taken m 
western China and Korea Her travels in Korea, Siberia, 
and China lasted for three years, and their results are 
shown in " Korea and her Neighbours " (1^8) Since then 
have appeared from her pen " The Yangtse Valley and 
Beyond " (1S99), and " Pictures from China " (1900) 

Prof Fhirdhich Ratzel, whose death occurred on 
August 9, was one of the foremost in the band of ardent 
geographical students who have done so much, on the 
Continent at least, to win for their subject recognition, both 
as a valuable intellectual discipline and as a fundamental 
part of the training of all who aspire to a leading place in 
public affairs While not confining himself to any one 
branch of the subject, it is as an exponent of the geography 
of man that Ratzel will be principally remembered By his 
development and clearer definition of the principles 
enunciated by Carl Rilter and his school, of the influence 
exercised throughout human history by natural environ- 
ment, he may almost be said to have created a new depart- 
ment of study, which, under the somewhat clumsy name 
of anthropogeography, has taken a Arm hold in the 
educational curricula not only of Germany, but of France 
and other European countries, while his influence has like- 
wise been felt, if in a less degree, in our own country 
Brought up as an apothecary’s assistant, Ratzel seized every 
opportunity of improving his scientific knowledge, zoology 
being in these early days his favourite study But it was 
as a travelling correspondent (1869^5) in central and 
southern Europe, in the United States, Mexico, and the 
West Indies that his geographical leanings first found 
scope, the utilisation of which brought him eventually, as 
university professor, to the distinguished chair at Leipzig, 
where for the rest of his life he continued to exercise a 
predominant Influence on the progress of higher geo- 
graphical education m Germany In addition to his 
" AnfhropogeogrBphie, " by which he is perhape best known, 
Ratzel was the author of important works on the United 
Slates, on the races of man, and on political geography 
from the comparative standpoint 
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In it§ September is^ue, the fitld NaiuraUsis' Quarterly 
publisher the first two of a lenes of plates (reproduced from 
photOfuraphs) illustrative of the development of the fro^ 
Amongf the other contents, we inav allude to an illustrated 
article by Miss O Hill on the acquisition of a portion of 
UllswQter for ihe nation, and to the fifth part of Mr J L 
Kershaw's “ The Naturalist in China," which is illustrated 
with exquisite portraits of the “ rambird " and the Chinese 
francolin 

The rn A^itwro/ui for the current year con- 

tains Mr F W Rudler’s presidential address to the South- 
Eastern Union of Scientific Societies, in which, after allusion 
to sever il points connected with the geology of the district, 
reference is made to the future of these and similar bodies 
Now that many local societies have been relieved of the 
ruslodv and up-keep of their museums by the county 
Louncils, it has been suf^f^ested that their work is practicalh 
over, and that they should prepare for windin^-iip their 
affairs With this the president does nut aKree, pomtinf^ out 
that local societies have pUnlv (o Ho in t atilof^uing^ the 
natural history and archzrolof^K al products of their lespective 
districts, to sav nothing of leioidin^j the ineteorolni^c Ihe 
volume includes notes on the Lepidoplera of mid-Krnl bv 
Captnm Snvile Reid, and n list of loc'alilie^ for uncommon i 
plants bv Mr W II linflin ' 

Paris 11 md 111 of ihe thirty-second volume of Ge^fcn- 
bnur's “ Morpholof^isihes Jahrbuch " contain several im- 
portant p.ipers on vertebrate morpholofii^y In the first of 
these Dr K Kjellbeig^ reopens the question of '(he hbinolutfv 
of the various ekinenls in the articular ra^tOi;i of Ihc jaw 
of inatnm.ils and sauropsidans, devotiiif^ special attention to 
th( meniscus of lurtilafre found between the mandibular 
c'ondUe and the (fienaid envitv of the squamosal m many 
mammals ihe author considers that the quadrate of 
siLiropsidans represents the ini us of mammals, and the 
articular of the former the inalleus of the latter Ihe 
inan\rnalian meniscus is, on the other hand, to a g^reat 
degrpe a new element, since it is formed by the cuttmjf off 
of the upper part of the external pteryj^oid muscle as it 
passes between the jaw-.irliculation to the malleus (its con- 
nection in the Souropsida heing w'lth the nrlicular) In 
another article Dr A Schumann points out the curious 
parallelism between the osienlogv of ihe hmd-leg of the 
jerboa and that of birds In a third Prof H Dexler describes 
the liislolog^y of the central nervous system of unj^ulntps, 
while 111 a fourth Messrs Pleischinann and Ulendiger discuss 
the cribriform bones of the nasal cavity of mammals A hfth 
article, by Dr U Bohi, is devoted to the study of the 
visceral cavity and g-enital appendag-cs of the salmon 

In the third part of vol Ixwiii of the Zettschrifl fur 
wnsinscha/thche ZooIoji»ir Mr L Freund describes m detail 
the osteology of the flippers of the dug'ong' as displayed in 
" sciof^raph ’’ pictureh, of which several fire reproduced in 
the plates ac'iwmpanying' the artude It has long^ been 
known that the carpus of the adult consists of three large 
bones Of the two in the brst row, the one is now shown I 
til rtinsist of the fused rndiale and intermedium, and the | 
other of the ulnart plux the pisiform and the fifth carpale, 
the diNtal bone being composed of the four inner rarpalia 
In the manati the reduction of the carpus has been earned 
to a less extent, the radiate being in some instances distinil 
from the intermedium, while in other cases in which these 
two bones are fused the lour inner carpalia remain Separate 
Studies in hhe ollgocho^te worms by Mr A Ditlevsen, and 
inve^iigBtloni into i:he development of the eye -of Che bee 
bv Mir O Dickel, rompleie the contents of this rfurhber 

NO. 1824. VOL. 70] 


In the fourth and concluding number of the same volume 
special reference mav be made to a richly illustrated article 
by Dr E Mascha on the minute structure and development 
of the fiighc-fcathers of birds It is specially noteworthy 
that cpIN of two types are found in the medulla of the 
quills, those of one type being very common, while those 
of the second occur in the owls and the nightjars — a feature 
confirming the alliiince of these two groups, Elaborate 
diagriini<» of the different types of feaiher-structure character- 
I istic of various groups illustrate the memoir 

A I'NicF ]is| Ilf biiiaiiii.il apparaiim has be^n recently re- 
leivid from Messrs Gallenkamp, bun Streer, Finsbury 
Square The apparatus required for plant physiology is a 
special feature, and the various pieces have been prepared 
in 'iccordance with Detnier’s practical book A particularly 
useful item is a standard barometer which is priced at 
jf ys bii , working on the I’ortin principh 

Ihe latest number of the /?cf«rds cif the Botanic al Survey 
nf India, vnl ni , No i, lontam*. an account by t aptoin 
A 1 Gage of lhi> vigetution of the clistm t of Minbu, in 
I ji|ii r Murina 1 hr ili*,lriLt shows three distinct legions, 

I iiiounlainous /one of the Arrcdn Yoniahs and parallel 
ridges, an alluvial licit fringing the Inwaddv most of 
which IS under lullivrinon, and an interniediale de^icrt zone, 
vvhich lies between the iwo former ihe systemalic census 
IS confined to the plantv lollecled un an expedition which 
only extended ovei one monlh A list of ec'ornnuc and 
medicinal plants is ippendid 

The exact nature and purpose of the spine 4 which 
bristle on the surface of so many Cactaref and similar 
xerophytes must have puzzled many observers and have not 
been satisfactorily determined Dr Darbishire takes 
this subject in the 4 nnals of BotaMy (Juh), and bases hia 
view's on an investigation of Mamillarm donga fn His 
conclusions do not coincide with previous explanations, but 
he gives reasons for iiiaintuining that the tubercle, from 
which the bpmes arise, represents a leaf base, and possibly 
also a pirt of the stem, while the spines are inodihed portions 
of the leaf-blnde, and act as a paraheltode or screen against 
excess of sunlight 

I AVe have received from the Deutsche Seewarte the results 
of nieteorolngical observations made at selected stations for 
the lustrum itkjt^igoo, and for the twenty -five venrs 1876- 
I iqoo The results for each lustrum, from 187b to i8q5, 
have been previously published ; the present volume differs 
I from those which havl already appeared bv giving the dates 
' on which the extreme values were observed A table has 
also been added showing the average number of davs in 
each month, and for each station, on which the rainfall has 
exceeded o 2 mm (o cx>8 inch) The work is a valuable 
contribution to the climatology of the German Empire 

At the jubilee meeting of the Central Meteorological 
Office of Vienna on October 26, 1901, the Minister nf Public 
Instruction promised that the meteorological re»ult!> nf the 
previous fifty years should be published in a monumental 
work, giving an exhaustive rejiresentation of the climate 
uf the various parts of the Austrian Empire The first 
portion, dealing with the climatology of Lower Austria, 
has been published by the Vienna Meteorological Office, 
and has been prepared by Hofrqth Dr Honn, formerly 
director of the Austrian Meteorological Service, to 
serve as a pattern for th^ futbre discussion, on 
a unjfdrm plan, o( the meteorology of the fifteen other 
provinces It ib obvidpi that jsuch a gigantic work would 
be beyond the powCM of hny dne' individual, and it is also 
desirable' that thd dIscuSifions refairng to various districts 



October 13, 1904] 


NATURE 


583 


■hould be prepared by perbons whu have lived in them ind 
Lhave made special studies the vnned tonditions of 
'^climate. Undoubtedly no meteorulogist living could be 
found whu is better qualified th'in Or Hnnn, whoRa 
laborious works are well known to our readers, to prepare 
a pattern for the guidance of the persons undertaking the 
subsequent parts Fiis memoir embratos 104 pages lon- 
Caining fifty years' monthly and yearly means qf difTerent 
localities, a general summary, and speirtl discussions of 
the more important phenomena 1 he work is in every 
respect worthv of the very high repuTanon of its ^luthor 

An interesting note on the form of Uritain, us described 
by Tacitus, is contributed to the I^ombardy Hiiidtionh 
(xxxvii , 16) by Prof Giovanni Terrara, who ion>^ideis 
4 hat, of all the Romans, lacitus had the clearest ideas as 
to the configuration of our island, and that Ptolein) 's ni ip 
was to a large extent founded on Ills desinptions 

pROf Luigi G\hua, wniing in the Lunibard\ Jv’tiirfi- 
ruriU, (3) \xxvii , It}, dis(ijs*,eb the pioblem of tnuhing 
chemistry lor technical purposes in Italv, and stiunglv sup- 
ports the recent resolutions proposed at the 1 iirin tongrtss 
of 1903 by Prof ( anniz^firo urging ihr (lovi rninent; to 
provide instiuction in rechnnal (hemisiiy, m addirion iu the 
existing university instrui tion nf a mnrf Iheoretual 
character 

FiiB learning of mcidern languagis is of such importame 
to science workers that interest attaches to Prof Chcirles C 
Ayer's paper on the subject in the Lniveisity of Colorado 
s/iidie5 Ihe .luthoi lonsiders tli.it the abihtv to spp«ik 
a foreign language duentlv depends \irv hirgelv on a kind 
of dramatic instinct or power of imil'ition winch seems to 
project the speaker into a new and fon ign personality, and 
he instances the case of Americans w'ho return from a com- 
pardtivelv short residence in England, lettei perfect in the 
I'nglish pronunt lation, vocabularv, phnisil intonation, and 
English manner genu alls 

What is the "Codex Atlanticiis is a question whnh 
Signor Luca Ueltrami answers in a paper reprinted from 
/ ettura, and published at the nHlrc!i of the ( orrun dctla 
Sera at Milan ihe name has been given to one of the 
most interesting works of Leonardo da V'lnci, 011 at count 
of its resemblance in form to an atlas In 1637 it was 
given to the Ambrosian Library at Milan, and a reprint has 
now been produced under the auspuis nf the Reale Acen- 
deniia dei Liniei, of which Messrs Hoepli, of Milan, have a 
few copies still 111 their hands The thirty -five parts occupy 
more than noa pages, and contain 13^14 helioty(>e illus- 
trations, many of them in colours 'Ihe edition was limited 
to 280 copies, the hrbt of which was presented to President 
Loubet on his visit to Milan The work of transcription 
was undertaken by Dr Giovnnni Piumati, and an interest- 
ing feature of the first part is the preface, written by the 
late Prof Francesco llrioschi, describing the history of the 
"Codex" from the death of Leonardo da V^nci to ihf 
present date 

M Charles FArv describes in the September part of the 
Journal de Physique a convenient form of telescope pyro- 
meter for measuring temperatures between 500° and ikmi” 
The heat rays are concentrated by a silvered ctfhiave mirror 
upon a thermo-couple placed at its focus , the reading of a 
galvanometer connected with the thermo-couple gives the 
temperature, and the instrument is so designed that the 
indication's are independent of the dimensions of the source 
of heot and its distance 
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liiE \ugu'*l number of the Physnal Rtvuw contains an 
intercbting note bv Mr W Coblentz on the infra-red 
absorption "ijectruin of selrnium Whereas commercial 
selenium, which contains sulphur, gives immediately after 
fusion and re-solidiliLation an absorption which rapidly and 
reguNrly increases from ifi to 14^*, after two days it showa 
nearly a constant transmission throughout the whole of the- 
same range This peculiar change m transparency is not 
observed with pure selenium, as the same Irunsmissicm 
curves are obtained immediately after solidification and 
after on interval of thirty days It is a striking fact that 
the transmission curves of sulphur are totally different in 
character from those of selenium 

A PArtH by Mr F E Hackett on the photometry of the 
11-rays, which IS published as pari \ ol vol Mil of the 
TruMJflcfions of the Rdyal Dublin Society, appears ai a 
very opportune moment In view of the failure of Profs 
Rubens and Lummer to reproduce M Bloncllot'j? results, 
and Prof R W WoixI's striLtures on the methods hitherto 
employed in their investigation, a iin thod for their quanti- 
titue measurement becomes partuulaily worthv of notice 
Mr JIackelt has studied the variation of sensilivenes*. o\ er 
the retina when habituated to durkni'ss, and claims to have 
eliminated in this way all subjective variation Ihe method 
of ineusLirHinenl adopted shows that whilst the u-riivs 
emitleci b\ iinanne,iled glass cause an ini rease of approxi- 
matelv 10 per rent m the brightness of a phosphorescent 
SLieenji the intreasi produced by 3 silent tuning fork is very 
small, being about 3 per rent '1 hp p\p»riiiunls desciiLed 
ire stalli&d |rq be of surh a naturr that any person without 
speiidl trainifig with a little pitience nlav reproduce ihem 

l\ the August number of the P/jyjiLfl/ Review Mr K K 
(futhe has made a Lomparative study of the various l\pps 
of iilver voltameterH which are used for measuring the 
strength of eleclrual currents From the measurements 
which are recorded it appears that there are two distinct 
classes of silver voltameters, one class including the ordinirv 
tvpp and Leduc’s mudihcation, the other Richard’s and the 
' large anode " types Ihe voltameters of the second class 
give a deposit wiighing about o i>5 pi r cent less than that 
given by the first class It appears that in those types of 
voltameters in which the anode is enveloped merely by filter 
paper or muslin, the heavy liquid surrounding the anode 
penetrates through jnti reaches the kathode, depositing there 
i complex silver lon As u c onsequeni r, the observed in- 
1 rease 111 weight is greater than that corresponding with the 
tiup electrochemical equivalent of silver In Richard's volt- 
ameter and rhf " large anode ” mod 1 fie ■! ion, the deposition 
of a complex ion is prevented by surrounding ihe anode 
yvith a porous pot so as to exclude contact betvyeen the 
anode-liquicl and the kathode As in thi« lase the variation 
in the amount deposited bv the aanie turrent in various 
expenmenth does not exceed 1 in io,ooo, if is* reLommended 
that, in future, the " legal " form 0/ silver voltameter 
should be superseded by the improvec^ form A re-determm- 
ation of the electrochemical equivalent of silver gave a 
mean value of i 11683 mg ]>er coulomb 

Jill publiration committee of the Chemical Society has 
adopted the word “ radicle " m the place of " radical ” in 
their publications The alteration doeii not meet with the 
approval of a hundred and seventy-nine felipws of the 
Society, who have addressed a tetter to the president of the 
society asking him to bring the matter before the publi- 
cation committee with a view to its alteration The 
Signatories point out that , — (1) The new «wrd. " radicle " 
does not convey the sense which the authors of thfe word 
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“ radical ” intended, or that which is still attached to it in 
chemistry, (a) 'I he use of "radical," though coming 
through the French, can be defended on purely philological 
grounds (3) The original word should be retained out of 
regard for its historical origin for the same reason that we 
still employ the word oxygen, although the original mean- 
ing has been modified. (4) The original word " radical " 
IS still retained by continental countries and America, and 
It IS only In this country that the change has been made 

Messrs F. H Farsimll and H M. Hobart have in hand 
a work on electric traction which will shortly be published 
by Messrs Constable and Co 

A SECOND, revised edition of Dr C B Davenport's 
" Statistical Methods with Special Reference to Biologital 
Variation " has been published by Messrs John Wiley and 
Sons in New York, and by Mes<.r"* Chapman and Hall, 
Ltd , in this country The first edilion of the book was 
reviewed in our issue of December 14, iSqOi when the 
opportunity was taken to suggest one or two dircitions in 
which improvement waq desirable In addition to the 
adoption of some of these suggestions, Dr. Davenport has 
embodied manv of the new statistical methods elaborated 
by Prof Karl Pearson and others in the new edition of his 
work 

The new edition of Dr A R Wallace's work on " Man’s 
Place in the Universe," which has just been published by 
Messrs Chapman and Hall, Ltd , at the price of six 
shillings, contains an appendix in which an argument based 
on the general theory of organic evolution is used to sup- 
port the conclusion arrived at as to the unique development 
of man in the material universe With this exception, the 
work remains practically In its original form , for Dr. 
Wallace remarks that few errors in his facts or fallacies 
in his conclusions have been brought under his notice, 
while as to the argument, no student of science has dealt 
with it in any detail, and " no biologist appears to have 
thought It worthy of careful consideration " 


OUR ASTRONOmCAh COLUMfi 

Discovery of a Nova or a New Variable — Circular 
No 68 from the Kiel Centrals telle announces the discovery 
of a nova or a new variable star by Mr Stanley Williams, 
of Hove, on September ao 

The object was first observed on a photograph taken with 
a 4 4-inch portrait lens between I5h. 59m. and i6h aim 
(GMT) on the date named, and was then of about the 
ninth magnitude, its approximate position being — 

R A =aah 190m , dec =+29® 44' (1855) 

Eleven other plates of the same region, taken between 
September 27, 1699, and January 16 this year, show no 
trace of any object in that position, although most of them 
show stars of the eleventh magnitude or fainter, whilst 
two plates show stars down to the thirteenth magnitude 

On October 3 the star was observed visually with a 
6 5-inch reflector, and was estimated as being about one 
quarter of a magnitude fainter than B D +39^.4655 (g i 
mag ) Its colour was recorded as Intensely red, almost 
crimson, and^jiras not unlike that of Nova Periei at the 
epochs when fnat object became red 

The above position lies In the constellation Pegasus, about 
2® south of the middle of the straight line joining ip and 
w Pegasi 

The Lick OsaaRVATORV Prooramhb for Nest Year's 
Solar Ecupbe — Mrg^ William H Crocker has generously 
undertaken to defray the cost ol the Lick Observatory 
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expeditions to observe the total solar eclipse of August 30, 
1905 Three expeditions will be fitted out, one going to 
Labrador, another to Spam, and the third to Egypt 

At each of these stations the programme will Include 
photographic search for an mtramercunal pianet and the 
photographing of the corona with a camera of 5 inches 
aperture and 40 feet focus 

The Spanish expedition also proposes to moke a study 
of the polarised light m the corona, and to obtain spectro- 
grams of the sun's edge at second and third contacts and 
of the green coronal line , the latter are to be used expressly 
for the measurement of the wave-length of that line 

Attempts will also* be made to secure spectra of the 
" flash " and of the general light of the corona at both the 
Spanish and the Egyptian camps (Science, September 23) 

Visual Observation of Phcebe, — W hilst searching for 
Saturn's ninth satellite, Phesbe, with the Yerkes 40-inch 
telescope on August 8, Profs Barnard and J-I 11 Turner 
found an object resembling a star of about 13 s 
magnilude the apparent place of which at i8h (GMT) 
was 

R A =jiih 23111 I os , dec = — 16® 36' 8* 

On September 3 Prof Barnard found that the object was 
missing from this place 

As the Harvard ephemens for the satellite gives the 
approximate place on August 8 as 

RAs2ih 23m os, dec — — 16® 36' 4, 

the above was piobablv the first visual observation of this 
object 

An editorial note attached to the paragraph in the 
Astronomische Nachnehten (No 3970) in which the above 
information is recorded enters a caveat a« to the actual 
lorrectness of the figures given, because the manuscript 
received was very badly blotted. 

The Orbit of Castor — A graphically determined orbit 
of Castor was published in No 3525 (18^) of the dsfrono- 
wntsebe Rachrtchten, but since its publication Pr^. l^berck, 
of Hong Kong Observatory, has determined the thr^ sets 
of possible elements given below by purely analytical 
methods, and now publishes them in No 3970 of the same 
journal, together with a five-yearly ephemens calculated 
from the set of elements No 4 

The observed angles can be represented equally well by 
orbits having periods of too to 600 years, or even more, but 
the observed distances are best given by the No 4 set of 
elements, which also appears to represent correctly the 
present decrease in distance 

Elements 

HI IV V. 

a = 29; 29' 13" 56' 42“ 34' 

84- 44' 82“ 26' 118" ir 

7= 7V 3' 63“ 37' 61" 56' 

e = 07513 04409 02321 

P = 268 10 years 346 82 years 501 80 years 

T - 1936 65 . 19^ 82 1963 30 

« = 7" 3265 5" 756 6* 467 

According to the ephemens, the position angle at the 
beginning of 1900 was 225® 72, and the distance was 5” 627 , 
at the commencement of 1905 the corresponding figures 
will be 223® 58 and 5" 564 

In the same publication Prof Doberck gives a set of 
elements, and a yearly ephemeris, for the orbit of 
C Sagittarii 

luE Meeting op the Astronomischbn Gesellschaft, 
1904 — In No 3970 of the Astronotnuche NachfichUn He^r 
Elis Stromgren gives a brief outline of the papers read at 
the meetings of the Astronomlschen Geselfschaft, which 
took place at Lund on September 5^ under the presidency 
of Prof Seel If er Numerous reports of the work suggesM 
by the committee were given by Bie observere by wliwm it 
had been undertaken 

Among these there ore reports by Herr Albrecht on 
the International Latitude Service, by Herr MUller on the 
catalogue of variable stars, and many others. 
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ENGINEERING AT THE BRITISH 
ASSOCIATION. 

th« conclusion of th^ president's address an interest- 
ing' function took place Dr Schrdter, on behalf of 
the German Society of Civil Engineers, presented to Mr 
Parsons the society's gold medal Dr Schrdter, m making 
the presentation, directed attention to the conspicuous part 
which had been played by the president in the advancement 
of science and Its application to practical purposes, and he 
mentioned that the society which he represented consisted 
of no less than 19,000 members, and they were proud to 
think that they were the first engineering society to 
recognise by a public award the man to whose genius the 
success of the steam turbine was due 

The afternoon of this day of the meeting, Thursday, 
August 18, was devoted to a lecture by Mrs Ayrton on 
the origin of sand ripples The lecture drew a very 
large audience, and was illustrated by lantern slides, 
diagrams, and by a number of most interesting experiments 
The experiments were earned out by means of tanks with 
glass sides, which were caused to reciprocate, and waves 
were thus set up, the actual formation of ripples could, 
therefore, be seen going on Mrs, Ayrton was of opinion, 
and showed this fact by some of her experiments, that when 
water was flowing quite steadily in one direction, that is, 
Without oscillation or wave motion, and without any dis- 
turbance, sand ripples could not be produced, and that such 
a flow of water over previously existing sand ripples would 
tend to obliterate them It may be mentioned that on this 
point she disagrees with Prof George Darwin, who gave 
one of the evening lectures, and dealt with the same subject 

The hrst three papers taken on the morning of Friday, 
August 19, were concerned with internal combustion motors, 
VIZ flame temperature in internal combustion motors, by 
Mr E Dugald Clerk , the specific heat of gases at high 
temperature, by Prof H 13 Dixon , and the calorimetry 
of exhaust gases, by Prof B Hopkinson Mr Clerk, in 
the introductory portion of his paper, stated that had we 
lived in a world of a much denser atmosphere, there was 
every probability that the internal combustion engine would 
have developed on somewhat different lines, that is to say, 
that the non-compression engine would have been much 
more successful The author then described a method he 
had introduced by which it was possible to reduce the 
maximum temperature reached in the engine at the time of 
explosion and still maintain throughout the working stroke 
^high average pressure, the principle upon which he worked 
being to produce, as it were, an artificially increased atmo- 
spheric pressure An additional charge of air, compressed 
by a pump, passed into the cylinder after the working charge 
had been completely drawn in, and Mr Clerk showed that 
in one set of experiments he was able to increase the 
thermal efficiency from aS 7 per cent to 34 4 per cent , re- 
ducing at the same time the maxinium temperature from 
1700° C to 1200° C Ihe National Gas Engine Co had 
constructed to his designs an engine of 300 h p to use pro- 
ducer gas, in which this system of air supercompression was 
used , the front end of the cylinder was arranged to act as 
the pump for compressing this additional air supply, and 
Che pressure of the charge was raised by this means about 
7 lb per sq inch above the atmospheric pressure Mr 
Clerk also utilised some of this compressed air for 
scavenging purposes 

Ptof Dixon in his paper dealt with the experiments he 
has been carrying out for many years On the specific heat 
of gases at high temperatures. He stated he had proved 
that it wai impossible completely to burn carbonic oxide 
gas at very high temperatures He had found as a general 
result of his expenmenta that in the case of carbonic oxide 
the specific heat rose with the increase of temperature up 
Co a certain point, and then dissociation began Prof 
DUon then described by means of blackboard diagrams 
some exceedingly beeutiful methods of photograph ipg actual 
explosions when taking place In ^ass tubes. ' Prof 
Hopklnson'e paper dealt with a method of measuring by 
means of a calorimeter the heat passing away from an 
internal combustion engine In Che exhaust gaeei The 
exhaust gases were cooled down In this calorimeter from 
the exhaust temperature to atmospheric temperature, and 
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therefore the amount of heat they carried away from Che 
engine could be accurately determined He suggested Chat 
It might be possible with this method to carry out thermo- 
dynamic tests of large internal heat engines more accurately 
than by the method hitherto adopted, in which the heat 
given to the engine per unit of tune was calculated by the 
aid of calorimeter experiments on the combustible gases 
employed in working the engine The only Item in the heat 
account which was not determined in his method was the 
small Joss due to radiation The indicator cards, or the 
brake, gave exactly the amount of heat converted into useful 
work, the amount of heat sent away m the jacket water 
was easily measured, and by this new calorimeter the 
amount of heat earned off in the exhau&t gases could now 
be determined It was pointed out in the discussion that 
this method of determining the heat required in a given 
time by a heat engine by measurement of the exhaust waste 
was analogous to that introduced by Him in the case of 
steam engines many }ears ago Papers by Mr J W 
Hayward on receiver drop in u compound engine, and by 
Mr A H Peake on superheated steam, concluded the day^s 
programme 

Monday, August 22 , as usual, was devoted to the electrical 
papers, and the proceedings opened with a paper by Mr 
A A Campbell Swlnton on electricity from water power 
1 he author stated that he had been able to obtain aciurate 
stitistics which showed that about 1,500,000 h p for 
electrical work was now generated by water power, nearly 
one-third of this huge total bring in the United States, 
while the total for Great Britain was only about 12,000 h p 
He considered, therefore, that in all probability the real 
amount of water horse-power devoted to this purpose at the 
present time would be nearly 2,000 000, equivalent to a coal 
saving of nearly 12,000,000 tons a vear After giving some 
details of long distance transmissions abroad, he described 
two or three systems now at work in Great Britain, and 
then dealt with the water-power schemes with vihich he 
was officially connected, which had been undertaken by the 
Scotch Water Power Syndicate In this scheme it is 
intended, first, to make use of Loch Sloy, which is about 
757 feet above Loch Lomond . a dam will be built to raise 
the level of the loch by about bo feet ; the power-house is 
to be built on the shore of Loch Lomond at Inveruglas, 
and overhead wires will convey the electric current to the 
industrial districts of the Vale of Leven and the Clyde 
The author estimated that about 50 per cent to 58 per cent 
of the total energy of the water would be delivered to the 
customers after making allowance for all the losses In the 
pipe lines, turbines, dynamos, transmission lines, Ac The 
company intends to employ from the start a pressure of 
40,000 volts in view of the fact that it has (lowers for 
a considerable extension of its scheme In the future, when 
the demand for power justifies it The total cost of the 
Loch Sloy scheme was estimated at 200,000/ , and assuming 
5000 h p delivered, this comes to about 40/ per h p every- 
thing included, a comparatively low figure 

The next paper, by Messrs C H Merz and W MacLellan, 
entitled “ The Use of Electricity on the North-Eastern Rail- 
way and upon Tyneside," gave an account of the first 
important transformation of a steam locomotive- worked 
railw^ into an electric railway , the North-Eastern Rail- 
way Co has adopted this latter method for the whole of 
the suburban passenger traffic on the north side of the Tyne 
The company decided to use the third rail aiAl continuous 
current system, the electricity being generated as a three- 
phase alternating current at a pressure of fiooo volts At 
five substations this is converted into a^^contiDuous current 
of 600 volts. The service given on all the line will be 
practically quarter-hour trains, except on the riverside line 
The electrical energy Is obtained from the Newcastle-on - 
1 vne Electric Supply Co , and Parsons steam turbines, each 
of them having a normal capacity of 7000 electric horse- 
power, have been adopted by this company at their Carville 
power sUrioa, these are by far the largest steam turbines 
at present at work in this country The authors stated that 
preliminary tests have shown that ^the steam consumption 
would not exceed about la lb per electrical horse-pow^r 
hour at any load between 4000 I.H P and 7000 LH P 

Meuri. W M Mordey and A. G Hansard then read 'a 
paper on energy losses m magnetising iron, ahd described 
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the iiirthod the) had adopted for measuring b> a watt 
meter the total Iosspa due both to hysteresis and eddy 
currents 

Dr W L Sumpner and Mr R W Weekes, in a paper 
on the Hopkinson test as applied to induction motors, stated 
that (hey had found Dr }lopkmson's well known method, 
with Lertain modifications, so satisfactory in testing induc- 
tion motors that thpy considered iL was desirable to direct 
attention to the experimental details and to give particulars 
of the arrangements of the machines and the in^Uuments 
needed fur the teiit, and of their methods of determining 
the belt losse<> [n an appendix the results obluined in 
testing three-phjRe motors by this method were given 

f)r. VV M ihcirnlon contributed a paper on distribution 
of magnetic induilion in multipolar armatures The object 
of this paper was to discuss the be^it methods for deter- 
mining the most suitable radial depth of an armature core 
for either (ontinuoux or alternating machines, 

The last two papers dealt with on August 22 had reference 
to standards of light Prof J A Fleming, in his paper 
inlitled "Large Bulb Incandescent Electrit Lamps as 
Secondary Standards of Light," described .1 method he had 
devised of using as a secondary standard of light an In- 
randesi ent filnment hxed in a large bulb about 12 centi- 
metres in cliaiiieter ind about jo centimetres long The 
use of this large bulb duuinished considerably the deposit 
of larbon upon the mtenor of the glass, and therefore the 
rapid falling off of landle-power uith age of the lamp He 
had found suih lamps vrrv suitable fur photometric pur- 
poses II 14 method of emplo)ing them was equivalent to 
the well known sy stein of double weighing One of these 
standard lamps waji bal.miid in the photometric gallery 
by an ordinary inc tndescont lamp, and then the standard 
lamp was removed and ihe lamp the landle-power of whii h 
It was desired to determine was substituteil for it, and 
moved in nr out towards the photometer di^c until it also 
balanced the ordinary incandescent lamp previously used 
against the standard lamp i he second of the two papers 
was by Mr. Clifford Paterson, and was entiled " Some 
Investigations on the 1 en Candle-power Harcourt Pentane 
Lamp made at the National Physical Lahoraturyj" Ihe 
author has been carrying out an investigation at the National 
Physical Laboratory on the effect of changes in Ihe baro- 
metric pressure and of moisture in the dtmospheie on the 
flame standard, and the work is still going on 

On Tuesday, August 23, the first business was the read- 
ing of the report of (he Conimittee on the Mersey Iidal 
Regime Hneflv (he lonimittee has found that though 
extensive dredging han now been carried on in the Mersey 
for such a long period of time, the regime of the tides has 
hardly been altered, 

Major Sir Hanbury Hrowm then read n most interesting 
coniinunic.ition on the control of the Nile, the paper being 
fuMv illustrated with lantern slides The author described 
the whole of the engineering works which have been con- 
structed for the purpose of increasing the area of irrigation 
in Egypt since (he days of Arabi Pasha's Jihoriive n volu- 
tion Two great schemes have now been complned, first, 
Ihe rei onstrurticin of the old deltJ barrage so that it npw 
ran be cunipletely utilised for ita original purpose and a 
head of jo feet of water ran be held up, and, secondly, the 
construction of the great Assuan dam and Assiut barrage 
1 he wonderful increase in the industrial prosperity of Egypt 
which has been brought about by these great engineering 
works reads almost like a fairy-tale, and not the least 
important of the social advantages has been the abolition 
of forced labour or corvde In the discussion, Sir Colin 
Scott-Moncrieff, who has been responsible for so much of 
this splendid work, told an amusing story of how, during 
the reconstruction of the great delta barrage, the last hole, 
w'hich had almost baffled the engineer, was at length cLoied 
1 ^ the use of costly curtains taken from an unused KhediVial 
fMace standing near the barrage 

Mr. J H Wu'kstM’s paper on a universal testing 
machine of 300 tons for full sized members of structures 
described the machine made for the French Government by 
his firm, Mbssrsi Buckton and Co , of Leeds, which was 
officially Inaugurated at the Conservatoire Nationals des 
Arts et MdtfbfB on June 16 of this year Thu formidable 
machine will take in columns or tension bars feet long 
by 3 feet 3 inches by 3 feet 3 inches, and it will admit beams 
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3 feet 3 inihes broad by h feet b inches de6p on a so feet 
span, and can be chan^d from one form of test to another 
with great rapidity. On the day of the inaugursttian. a 
steel tension bar was broken under a load of 226 tbns, and 
immediately afterwards a thick slab of armoured concrete 
was broken on a span of 16 feet 6 inches 

Prof J O Arnold then read a paper on the fracture of 
itruLturai steel under alternating stresses, ill which he de- 
scribed a method he had devised and the special machine 
he had invented for placing test specimens und^ severe 
alternating stresses slightiv beyond the elastic limit , his 
method, as it were, tamed out the Wdhler tests in two Pr 
three minutes 1 hough the investigation was still going 
on, the author stated that the results obtained so far con- 
vinced him that the micmgraphic methods of examining 
steel had in their turn failed to show the cause and preven- 
tion of sudden rupture under vibration and alternation of 
strp!i!> 

The last two papers on August 23 were contributed by 
Mr R A Hadheld The first was on the produi tinn of 
magnetic alloys from non-iiiagnetic metals In it he 
stated th.-it Dr lleusler had produced .1 magnetic alloy of 
copper, ulununmiii, and manganese, and Chat the magnelic 
properties of this alloy were to be attributed entirely to the 
presence of the manganese Mr Hadfield himself had 
made the illoy, and was still carrying on an investigation 
in referent p to it Iho alloy w.is veiy brittle, and could 
not be forgid either cold or hot Ihe second paper, on ex- 
periments 1 elating to the effect upon the mechanical proper- 
ties of iron and alloys of iron produced ct liquid air tempera- 
tvirex, giive a brief account of some interesting PXpenmeiitB 
on the effect upon pure iron of great cold Much fulleC 
details of this investigation are to be given at the forth- 
coming meeting of the Iron and Steel Institute 

On Wednesdtfiv, August 24, the last day of the meeting, 
several papers of interest were taken, the first being a piper 
by Mr Horace Darwin and Mr (' V Burton on side-slip 
111 motor tars The results which had been obtained by 
[ Ihe authors in their investigations into this question were 
illustrated by a small model car which ran down an inclined 
plane The authors were of opinion from thise experiments 
that side-slip would be considerable reduced by steering with 
the hind wheels and driving wiih the front wheels, though 
ihis car would not be so convenient for sieering as the 
ordinary car 

Prof Frnpst Wilson gave a Further account of his experi- 
ments on the electrical conductivity of certain aluminium 
,ilIo) s as affected by exposure to London atmosphere The 
author has recently been employing micrograph ic methods 
in his investigations He was of opinion that the great 
ilifferenco which exi'sted between the tensile strengths and 
the other qualities of these alloys was not due to variation 
in structure 

Mr J Casey then described the proposed barrage of the 
River lhames, and Iwo brief papers, one on the testing of 
alternating current motors by continuous current, by Mr. 
Wm Cramp, and the other on the action of lightning 
strokes on buildings, by Mr Killingworth Hedges, brought 
the prcx^eedings of this section to n close 

U IS pleisant to record that the attendance at Section G 
at Cambridge was considerably above the average, and 
this was all the more gratifying inasmuch as several of 
the papers contributed were of unusual importance and of 
high scientific value T H B 


PHYSIOLOGY AT THE BRITISH 
ASSOCIATION 

THE president, Prof C S Sherrington, F.R S., de- 
^ iivered an address on the morning of August iB^ 
choosing for his subject the " Correlation of Reflexes and 
the Principle of the Common Path ’’ This address hfts 
already appeared in Nature (September 8) 

Prof J A MacWilliam read a paper on reflex and direct 
muscular response to galvanic currents in fishes. His ex- 
periments had proved that cels were remarkably rdspoqsWe 
to electrical currents, a responsive fin movement of g reflex 
nature -being readily ekclteiL The negative pole was usually 
Che effective one Frogs, newts, carp, &c , gave negative 
results After death of the spinal cor^ much stronger 
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currents were necessary to evoke any movement, and these 
Here of a different ihuracter, beinf^ direct responses of the 
muscles 

prof W H. Thompson read a paper on the metabolism 
of arginine If arj^mine, an important trystalllne base 
obtained by the cleavag-e of proteids, is administered to 
animals either by injection or with the food, from 80 per 
cent to 9b per cent of its nitroffen is excreted as urea In 
the laboratory only per cent of the nitrofpen can be split 
off from arginine as urea, the remainder appearing as 
ornichin flence in the bod> the omithin nitrogen is also 
converted into urea, largely or entirelv 

Prof A Kossel (Heidelberg), referring to the strucLuril 
formula of arginine, pointed out how half of its nitrogen 
could be split olT as urea by a simple hidrolysi<!, while I hr 
remaining moiety required oxidation before it lould be 
obtained in this form Dakin and he had shonn retentlv 
that the liver and some other tissues produced a ferment 
capable of effecting this h)drol>sis Moreover, thej had 
also found another ferminl whiih possessed the power of 
acting upon this base in an exactly similar manner while 
it was still (ombined within the innlei ule of certain of 
the simple proteids (the protnminfs) 1 he significance of 
these fads is of great Imporraiue in view of the wide 
disrributi( 3 n of arginine llimughout the cell proteids of the 
body 

Dr F (i Hopkins slated ihiit he had some time 
previously himself taki n by Ihe mouth i mixture of the 
hoMine bases, and subsequently watched the hourly eliniin- 
ahon of urea He found that the rate of excretion of urea 
■showed two maxima, the first of which he had ascribed to 
that part of the N of these bodies which could be obtained 
in the laboratory as urea, and the second iniiximum to the 
remaining N (ornithin, ) 

Prof E 11 Starling read a (mper on the relation of 
trypsinogen to trypsin Pawluw and his pupils have shown 
that fresh pancreatic juice, obtained from a pancreatic 
fistula, possesses no power of digesting proteids, but that 
after it has been acted upon by intestinal juice it gains 
that power He concluded that the intestinal juice contained 
a ferment (enterokinase) which acted upon the trypsinogen 
of the fresh pancreatic juice, lonverting it into trypsin 
Against this view French observers have brought forward 
another, vi2 that the interaction of the two secreLiops is 
analogous to that of the cytases, and that the trypsinogen 
tan only act upon proteids m the presence of onterokinase 
Bayliss and Starling have studied the action of enterokinase 
upon trypsinogen, and by observing the rate of its action 
have, by finding that it follows the usual laws of ferment 
action, brought strong evidence to prove that Pawlow’s 
view IS the correct one and that enterokinase is a " ferment 
of ferments " They hove now further evidence in the same 
direction By injecting rabbits with solutions of entero- 
kinase, they found that an antibody could be produced 
which, acting upon enterokmase, was able to inhibit its 
action upon trypsinogen Although this in itself could not 
be regarded as definite proof because the facts might bear 
another interpretation, yet taken in conjunction with the 
former evidence it was confirmatory of their view 

Dr F A Grilnbaum pointed nut that the last evidence 
brought forward by Prof Starling did not disprove the 
view that entcrokinasr and trypsinogen acted in a com- 
plementary manner to one another, sinte the result might be 
readily explained on the assumption that the antibody 
possessed a relatively greater attraction to the enterokinase 
than to trypsinogen 

Dr W E Dixon communicated the results of his experi- 
ments upon the action of alcohol upon the heart and circu- 
lation He pointed out that much of the literature upon 
the subject was valueless because the experiments had been 
conducted upon animals already under the mfluence of 
nmvsthetics The previous administration of chloroform or 
ether entirely abolished the first effects of alcohol The 
experiments must therefore be conducted, upon un- 
ansBsthetised animals or upon surviving organs *He proved 
that the first effect of alcohol upon the pulse was a slight 
acceleration, which he thought was due to an Irritative 
effect of peripheral origin The first action upon the heart 
was distinctly a stimulating one, as proved by cardiometer 
experiments The effect upon the peripheral blood-vessels 
9^09 A dilatation of the lunb vessels associated with a con- 
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btriction of the vesseU of the splanchnic urea 'Ihe effeil 
upon the blood-pressure was a preliminary rise which was 
only conviTtcd into a fall when considerable doses had 
been given if larger doses were suddenly administered 
the effect upon the heart waft usually marked inhibition, 
whiih he ascribed to a direil action of the drug upon the 
cardiac centre 

Prof F A Schafer remarked that in some recent expen- 
merits he had found that if a mixture of chloroform and 
alcohol was made to replace the ihloruform with which the 
inimal was being anaesthetised, the result was an acceler- 
ation of the hrarl-betit togeiher with an increase in its 
liircp 'Ihis was not due inernlv to the diminution in the 
amount of chloroform administered 

The morning of August iq was devoted to a discussion 
upon the relation of oxidation to functional activity A 
irport of Ihi'! disi ussion appears in another part of Nature 
(p jqo) Mr Uankm’b remarks on the spread of plague 
wilTbe printed separately in another issue 

Dr W 11 R Rivers communicated the lesults of some 
of his observations on the senses of the lodas Ihcse were 
made by methods similar to those whn h lind been emploved 
in the work of the Cambridge Anthropologn ul Expedition 
to the Torres Straits, and the results vvne 111 general con- 
lirniatory of those reached bv that expedition The observ- 
ations on Papuan and loda seem to show that there is no 
marked difference between uncivilised and civilised races in 
purri> sensory powers Any superiority m the sensory and 
perceptual feats of the savage la prubably due to his powers 
of observalinn and of drawing inferences based on his 
ramilianly with his surroundings Where there are differ- 
ences between Papuan, lodn, and European, the Toda 
cMcupies in general an intecniodiate position between the 
Papuan and European, just as he occupies an intermediate 
position between them in mlelleclual and cultural develop- 

nient « l t' j r 

The only striking frature which marks off the Toda from 
the others is the great frequency of colour-blindness 
Whereas this eondition is absent or very rare in some savage 
races, the proportion of colour-blind persons amounts to 
12 8 per cent in I oda males as compared W’lth about 4 per 
cent in European races 

Dr C S Myers communicated a paper upon recent de- 
velopments in Helmholt/'s theory of heming He alluded 
111 the first place to Lbbinghaus’s conception of an intrr- 
nudal vibration of the basildr fibres, and show'ed its value 
in providing a theoretical basis for the degree of relation- 
ship between the various music.il intervals Next he re- 
ferred to the discovery of intertones (Zwischentone) by 
Stumpf, and to their importance in determining tfie number 
of adjacent basilar fibres thrown into vibration by any 
simple tone, and m modifying the principle of specific 
nervous energy ns applied to the ear Schafer's theory of 
the origin of subjective conibination-toncH was then dc - 
scribed, and the difference between objective and subjtctivp 
combination-tones was discussed Lastly, Dr Myers 
showed the great value of Helmholt/’s theory in beat ex- 
plaining the known pathological phenomena of hearing, 
and suggested that the hair-cells rather thin the bnftilar 
fibres might be the sympathetically vibrating end-organs 
Such a inodification involved the application of altered 
physical considernlions to the organ of ('urti, but appeared 
more rational and less difficult on the whole 

Tn the morning of Monday Augdst 22, the work of the 
section was devoted lo a disiussion on conduction and 
structure in the nerve-arc and nerve cell 

Prof J N Langlev, in openlng^ this discussion, said 
that he restricted himself to a consideration of the general 
scheme of structure and arrangement of the nervous system 
in vertebrates, and the broad relation of this scheme to 
nervous functions At present there are two main ideas 
of structure, one often called the neurone theory, according 
to which the nervous system tn made up of a multitude of 
neurones or cells which have no connection with one another, 
and the fibrillar theory, according to which the nervous 
contklcting part consists of mirtlite fibrils joined together 
here and there into a network Prof Langley argued that 
whatever view is takim of the Structure of the nervous 
system, the facts of degeneration of nerves show that it is 
made up of a number of trophic units, and that the theory 
of trophic units held whether the unit consisted of one or 
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of a hundred cells, and whether the units were In con- 
tinuity with one another or only m contl^lty 
A second point whiih seemed certain was that the proper- 
ties oF the central nervous system required for their explan- 
ation some structure not present in the peripheral nerves 
Jhis structure might be, in part, the nerve-endings of the 
trophic units, but, in part, it must be referred to tne nerve- 
cells, which, in fact, consisted of different protoplasm from 
that of either nerve fibres or nerve-endings 

If the fibrillar theory were true, there were facts which 
showed that the fibrils must be different in different parts 
of their course This was illustrated by the action of 
nicotine and of other poisons on the different parts of the 
nervous systrin With this niodihcation, the fibrillar theory 
tiimiilv transferred to a part of the cell functionss which were 
loinmonlv supposed to belong to the whole I 3 ut it could 
not be regarded as certain that there were any hbrils at all 
in the nerVe cell, for the microscopic appearances varied 
considerably according to the method of preparation 

\ point which was much contested was the question 
whether Ihe trophic units were continuous with one another 
nr not 'Jhis point was not of great phy biological import- 
ince, but the physiological facts were best explained on the 
assumption that the units were contiguous but not 
cnntmiioLis 

1 he last point considered was whether the unit consisted 
of a sirlgle cell or of many cells I he study of the develop- 
ment of nerves had led dilTerent observers to entirely 
opposite conclusions Experimentally, the question was of 
interest in connection with the regeneration of nerves 
Numerous surgeons had found new nerve fibres in the peri- 
pheral ends of cut nerves, but their observations failed to 
show that some central connection had not been established 
Jn some recent experiments made by Prof Langley in con- 
junction with Dr Anderson, it was found that without a 
single exception, the new fibres had become connected with 
the central nervous system The balance of evidence was 
then against Ihe occurrence of autogenic regeneration and 
in favour of the unit consisting of a single rdl 
Dr A Hill stated that he was entirely prepared to give 
his approval to the neurone theory as eJefined by Prof 
Langley, but he objected that this was merely a slatemertt 
of the cell theory and did not require the special title given 
to it by Waldeyer He was inclined to think that the more 
light we gamed on this subject the more should we find 
that Bethe's view was correct Apathy has shown a net- 
work of neuro-fibrillx in nerve cells of invertebrates This 
network is easily shown, and is beyond all doubt a structure 
existing during life In the spinal gangimn cells of verte- 
brates a somewhat similar appearance is obtainable. It was 
easy to make preparations of vertebrate nerve cells in which 
fibnllm were indisputably present, but how far this appear- 
ance was due to reagents it was impossible to say, but 
there was a strong probability that the net arranged itself 
about an existing systPin of fibrils The connecting link 
appeared (0 him to be the '* thorns,” and it was a remark- 
able fact that the spacing of the thorns corresponded to the 
spacing of the pericellular network Far as we were from 
being in a position to form a condusion on this subject, it 
was not impossible that neuro-fibnllx, Golgi’s net, and 
thorns form a system of conducting fibrils of extreme tenuity 
and almost infinite complexity 

Prof Graham Kerr gave an account of the results of his 
researches on the development of the nerves in Lepidosiren 
His first^ studies on the mode of growth of the nerves In 
these animals seemed all in favour of His’s view that the 
nerves developed as outgrowths from the spinal system, but 
more extended observations upon embryos in various stages 
of development led him to the conclusion that the fibres 
originated as strands of undifferentiated protoplasm extend- 
ing between the neuroblaits of the spinal cord on the one 
hand and the developing myotonic cells on the other. At 
a Bomewndt later stage fibrillas appeared in these strands, 
and still lat^ a sheath was formed from mesoblastic tissue 
which surrom^ded and enclosed the group of fibrillse. A 
more doubtful conclusion which might perhaps be drawn 
was that the original path was one along which Impulaes 
surged to and fro, and tliat conaequent upoh this use the 
fibrillary struAure was develop^ as a more convenient 
substratum for the maintenance and extenelon of that 
function 
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Dr Mann pointed out that nerve cells might be 
theoretically in one of three states, viz separate units, Or 
continuous with one another, or at one time continuous and 
at another separate In all embryos at a certain period the 
motor cells m the cord form a syniytium with scattered 
nuclei, an arrangement which later on beromes less and 
less marked until m most cases the cells form separate 
units Cells not derived from a common mother cell are 
never in continuity lie pointed out that great care was 
needed in drawing conclusions from any preparations where 
such electrolytes as corrosive sublimate were used for pur- 
poses of fixation, inasmuch as all coagulation by eleitrolytea 
invariably leads to a very distinct fibrillar appearance ibis 
is much less marked after the use of such non-electrolytes 
as osmium tetroxide or formaldehyde free from formic acid 
At present, therefore, we are not in a position to make any 
.isscrtions as to the existence or non-existenie of hbrils in 
nerve cells or in tissues 

I Or W B Hardy also directed attention to the treat herous 
nature of the ovidente of fibres and networks In cells A 
fibrillar structure can be produced from a perfectly homo- 
geneous solution of egg-white by fixing it with the ordinary 
reagents and staining it in the usual way Again, if a 
concentrated viscous solution of egg-white be strctihed 
between two points and then treated with the ordinary 
hxing reagents, it can be shown that the fibrils produced 
in it run longitudinally, and are connected by less prominent 
ones which run irnnsverselv These fibrils must, of course, 
be purely artificial 

Dr H K Anderson emphasised the point that though 
the neurones might be physically continuous, yet on the 
whole they must be trophically discontinuous Experiment- 
ing upon very young animals, he had found that section of 
a post-ganglionic segment led to degenerative changes in 
the corresponding preganglionic segment On the other 
hand, the converse was not true As a further point against 
the view that the fibrillas of a preganglionic segment were 
continued down into the postganglionic fibres, he pointed 
out that Langley had shown that the mode of termination 
of the preganglionic fibres in the sympathetic ganglia was 
not specific, since an ordinary motor nerve can be made to 
grow down to a sympathetiu ganglion, and terminating 
there in its own specific manner could yet establish physio- 
logical continuity 

Dr E Overton pointed out that it had been proved that 
the presence of sodium ions was an essential condition for 
the physiological activity of both muscular and nervoux 
tissues, and, in the second place, it had been shown that 
both sodium and calcium ions were essential for the proper 
action of nervous interconnections, thus tending to prove 
that some third substance intervened between the two units^ 
1 e that there was discontinuity 

Dr W MacDougall argued that the fact that motor 
neurones could not conduct backwards was the best evidence 
of discontinuity Upon the same hypothesis depended also 
the simplest explanation of another typical characteristic 
of nervous activity — the effect of summation of weak stimuli. 
Moreover, the ” law of nerve habit ” was most difficult to 
explain except on the assumption that there is some inter- 
mediate structure between successive nerve elements which 
offers a resistance to the transmission of impulses, a block, 
however, which can be overcome by the action of appropriate 
stimuli 

Prof Langley, in replying on the whole discussion, 
suggested among other points that the strands of material 
described by Dr Kerr in the development of nerve fibres 
might be simply connecting structures along which the 
nerve fibnllm, 1 c the true nerve element, grew down from 
the developing neuroblast 

Prof E A hchafer demonstrated a method of artificiat 
respiration which is a modification of one first suggested 
by Dr B Howard in 1869 In Howard’s method the 
patient in a case of drowning is first turned downwards 
and the back is pressed on two or thred times to force out 
water from the lungs, after which he is turned face 
upwards. The operator is then directed to grasp the lower 
art of the chest and to press gradually forward with aJI 
Is weight for three seconds, then with a push to jerk him- 
i self back and wait three seconds, repeating this eight to 
ten times a minute. 

I This method Is simple, can be flerforiiied by one peraoni 
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and is fairiy efficient so far as air exchange is concerned 
The drawbacks are that the tongue in the face-up position 
eehds to fail back and bJocJc the passage of air through the 
pharynx, that there is risk of rupturing the liver, and that 
there is risk of breaking t^e ribs if the operator is heavy 
and powerful and if the patient is advanced m years 

These drawbacks are avoided if the patient be turned into 
* * prone position during the whole procedure Greater 
emciency is thereby attained, and the risk of injury to ribs 
or viscera is reduced lo a minimum The muscular exertion 
required is only that needed to swing the upper part of the 
body backwards and forwards on the hands about twelve 
or thirteen times a minute, the operator kneeling by the 
side of or across the patient The pressure is gradually 
applied and gradually released The amount of air ex- 
changed by this method per minute is greater than that 
yielded b\ any other which has been tried, and may even 
exceed the ordinary rate of exchange of the individual 

Tables showing the amount of air exchanged in the 
various methods which have been recommended tor artificial 
res^ration were shown, from which it was seen that only 
in Howaid's method and in Schafer’s modification of that 
nirthod did the amount reach that attained in normal re- 
spiration Schafer's method is easy to carry out, even for 
prolonged periods, and is sufficient for the needs of a normal 
mdividual who submits himself to be respired in this manner 
On the other hand, in both the Sylvester end Marshall 
ward methods, a normal individual is unable to refrain 
from himself actively respiring on account of the air- 
exchange being insufficient 

Dr V \V, Edridge-Green read a paper on the necessity 
of a lantern test as the official test for colour blindness 
Dr Edridge-Green described two cases, both naval lieu- 
tenants, which he had examined, In both of which the men 
passed the wool test but failed when examined by the 
lantern test Ihese were selected because both had daily 
experience with coloured lights and not with wools He 
lOncluded, then, that because a man can sort wools correctly 
it does not follow that he can distinguish between coloured 
lights In his opinion many varieties of colour blindness 
may escape detection by the wool test 

On Tuesday, August 33, Prof A Kossel (Heidelberg) 
communicated the mam results obtained in work conducted 
in conjunction with Mr H D Dakin on the protamines 
Ihese are the simplest type of proteids One of them, 
salniiii, when treated with boiling dilute mineral acid yields 
only file atomic groupings, viz urea, diamido-valenanic 
acid, serine, monoamido^valerlamc acid, and pyrollidin- 
carboxvlic acid^ '1 hey had investigated the relative pro- 
portions in whirh these five substances were present in 

salmin, and had found them approximately as follows * 

ten molecules of diamido-valenanic acid, ten of urea, two 
of serine, one molecule of monoamido-valerianic acid, and 
two molecules of pyrollidmcarboxylic acid The composition 
of clupem was found to be complicated by t^e presence of 
alanine in addition On the other hand, scrombine 
possesses an even simpler constitution, for, in addition to 
urea and diamido-valenanic acid, only alanine and 
pyrollidlncarboxylic acid were found Storm obtained from 
the testes of the sturgeon presents a different constitution 
Two didimdo-cicids are present, diamido-valenanic acid and 
diamido-caproic acid, the former being combined with urea 
To this complex a heterocyclic group, histidine, remains to 
be added 

The ordinary proteids differ mainly from the protamines 
in an increased proportion of monoamido-acids, so that the 
complexity of molecule is extraordinarily great This com- 
plexity Is further increased by the addition of other groups, 
e g dibasic acids such aS aspartic and glutamic adds, 
which are not pre^nt in the protamines 

Prof J E, Johansson (Stockholm) gave an account of 
hU experiments upon the immediate effect of carbohydrates 
upon metabolism. These experiments dealt with the rate 
of excretion of carbonic acid following the administration 
of various carbohydrates, and were conducted upon man 
in a respiration chamber, He first showed that for a por- 
ticular individual the rate of excretion was practically 
constant if taken some hours after a meal, and that this 
rate dl<l not \ary with dllTerenCei m the previous diet nor 
at different penods of the year. If, then, ai^ individual is 
given a quantity of a particular carbohydrate about eight 
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hours after a meal, the amount of increase in CO^ excreted 
IS to be assigned to the food given He showed in this wav 
that an Increase of CO, followed the administration of 
glucose, saccharose, or levulose, and that this increase, 
which amounted on the whole to from 8 per cent to ao per 
cent of the total carbon given, began within the first half 
hour and lasted from two to thiee hours The imrcase 
persisted longer after saccharose or levulose than after 
dextrose, and the total amount was greater He further 
showed that the amount uf the CO, surplus was in propor- 
tion to the amount of carbohvdrate given if this did not 
exceed 150 grams i he effect of a dose of sugar was greatly 
innuenced by the previous state of nutrition of the person 
experimented upon 1 hus, after a fasting period of forty 
hours, the amount of carbon retained was much greater 
than after a ten hours’ peimd A further point of interest 
was that the amount and rate of destruction of the various 
sugars were not influent ed by the performance of work 
The two effects were additive, and did not interfere with 
one another 

Mr P P Laidlaw gave the results of some observations 
on blood pigments Ihe iron in hECmochromogen is un- 
stable to dilute acids a fact which shows that hsmato- 
porph}rin IS present in the ha>matin m'olecule Thi's was 
absolutely proved by the artificial fomiation of haimo- 
chromogen by warming iron free hsmatoporphynn in an 
ainmoniacal solution to which Stokes's lluid was added 
from lime to time, when on repeatedly reducing the mixture 
for an hour or so hsmoihromogen was formed Ihe 
method of synthesis renders it probable that bsipatm is a 
combination of two hieniatoporphyrin groups with one of 
iron Turacin also may be synthesised from hiemato- 
porphyrin by boiling with cuprammonium solutions 

Dr F G Hopkins wished to lay stress on a further point 
which had not, perhaps, been brought out very clearly in 
Mr Laidlaw’s paper It had been found that if reduced 
hsnioglobin was treated with a mineral acid, the decom- 
position went as far as the production of hsmatoporphyrin, 
whereas, when the same hsemoglobin was converted into 
oxvhaemoglobin and (hen treated with acid, haematin onl> 
was produced From this it was clear that a very funda- 
mental pare was played by the iron in the conversion of 
hxmoglobin into □xyh.'emQglobin 

Prof A B. Marallum ^oronto) read a paper on the 
distribution of potassium in animal and vegetable cells 
A solution of the double nitrite of sodium and cobalt gives 
a yellow precipitate with a potassium salt If, therefore, 
thin pieces of the tissue to he examined be treated with 
this solution, and the excess of the reagent be washed ai^ai 
with ice-rold water, the position of the potassium in the 
cells is indicated by the presence of the yellow precipitate 
Its localisation may be rendered more obvious by convert- 
ing the yellow precipitate into a black one by further treat- 
ment with ammonium sulphide, which precipitates the 
cobalt as a black sulphide In this way m was found that 
potassium is never diffused through the cell it more 
abundant in vegetable than in animal protoplasm, and the 
nucleus is always absolutely free from it Onlv one tissue 
element was found absolutely free from it, viz the nerve 
cell and the axis cylinder All dead and inert material in 
a living tissue becomes cJiarged with potassium This is 
especially the case with intercellular material 

Or W B Hardy remarked on the difficulties of deter- 
mining the distribution of a soluble substance in so small 
a structure as a cell, for diffusion may be relatively rapid, 
and thus the results obtained might be very misleading 

Prof Brodie suggested that the roason whv the nucleus 
never contained any of the precipitate could be roaililv ex- 
plained on the assumption that the nuclear membrane was 
impefoieable to the cobalt salt Thi», too, would explain 
the fact pointed out by Prof Macailum that m many 
instances the precipitate was found accumulated immediately 
around the nucleus, for if the nuclear membrane were 
inipermeahle to the cobalt salt but permeable to a potassium 
salt, the latter as ft diffused out would be precipitated 
at once by Che excess of cobalt silt present in the surround- 
ing protoplasm 

Prof w O Atwater described his investigations on the 
nutrition of man at a joint meeting with the section of 
economics An abstract of the paper will appear m another 
issue of Nattrr 
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Di* W Pago May brought forward a communication by 
Prof Elliot Smith and himself on the motor lOLalisation in 
the lemur He showed the area stimulation of whkh pro- 
duced movements on the opposite side of the body, and 
demonstrated thjt the sequrnie of representation of move- 
ment was m agreement with that of Sherrington and 
fTrlinbauni on the ape it also cleared up the discussion 
on the homologies of u small sulcus which had previously 
been described as postcentral and precentral, but which is 
really central, as hlliot Smith, arguing merely from 
inorphology, pointed out two ^earsi ago 

H( also described the results of Inralisation in the dog 
obtained by Klliol Smith and Wilson, who have shown that 
the excitable area is limited anteriorly by the crucial sulcus 
7'hib result was in harmony with the histological results of 
Cushing 

In a second communication Dr Page May discussed the 
results of previous workers on the optic thalamus, and de- 
scribed some experiments he had made on this subject 
He showed that following lesionii in the thalamus certain 
motor disturbances were produced, and that descending 
path^ could be traced from the thalamus into the anterior 
and lateral columns of the spinal cord He also showed 
photographs and specinirns of a descending tract hitherto 
undesenbed in the posterior columns of the cervical and 
dorsal cord Ihis extended downwards from the thalamic 
region, and occupied a position near the middle line at the 
anterior end of Goll’s column In rare cases fibres could 
be traced Into the lowest portions of the spinal cord 

Prof G S Woodhead communicated the results of an 
investigation on joint-iU in the foal This is an affection 
of especial importance to horse-breeders, in which, in addi- 
tion to certain constitutional symptoms, marked stiffness 
and swelling makes its appearance in the joints, while at 
a later stage abscesses form Investigation of the cause 
of this disease proved it Co be due to a microorganism which 
gained admittance into the young animal through the cut 
end of Che umbilical cord From Che practical point of 
view it was therefore evident that such precautions as are 
taken against septic Infection in the case of the child at 
birth should also be taken m the case of the foal 

Dr T S P Strangeways gave an account of a com- 
initCce of pathological research which is being founded with 
the object of investigating some of the more important 
diseases the pathology of which is as yet undetermined 
1 he proposed lines on which the committee intends to act 
IS to select some special disease and make an exhaustive 
study of It from all sides, a study whiih will Inst for two 
to three years It is proposed to found a small hospital 
which shall be devoted entirely to cases of that disease 
during Its period of study The committee is to be a com- 
prehensive one, and include all who will watch the course 
uf the disease or who will undertake research work on the 
(subject These will report to a central body, which will also 
be respon(:ible for the distribution of the collected facts and 
literature of the subject to those actively engaged in work- 
ing upon it 

Prof C S Sherrington and Miss b C M Sowton com- 
municated thn results of an investigation into the amount 
of thloroform which, when administered to the heart, can 
dangerously embarrass its action For this inquiry they 
hod adopted the method, gradually evolved of recent years, 
of keeping the excised heart of a mammal alive by perfusing 
Its blo^-vessels with warm nutrient solutions The heart 
used by them was that of the cat The beating of auricle 
and ventricle was recorded graphically The effect of 
chloroform was examined by allowing the perfusing Auid, 
pure saline, serum, or blo^, as the case might be, to 
be replaced by a sunilBr fluid to which chloroform in known 
quantity had been added When this was done the chloro- 
form showed its effect, practically at once, by diminishing 
the amplitude of the beat without altering its rate The 
amount of the diminution was proportionate, within limits, 
to the concentration of the solution of chloroform When 
exhibited in saline solution, chloroform showed a depressant 
action even in a dilution of i part in 150,000 of the saline 
solution, H The full amount of the depression caused by a 
given soHHlbn was rapidly reached, eg in a minute, and 
then the continued administration of that solution caused 
no further dapresslonr-cven if continued for half an hour at 
a time That is to say, there Is no cumulative action of 
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the drug detectable in the isolated heart so perfueed for 
a period of half an hour On the contrary, there was 
generally evidence of a slight waning of the depression as 
the exhibition of the drug was uninterruptedly maintained 
This tolerance was, however, quite evanescent, for on in- 
terrupting the perfusion with the chloroform solution and 
then returning to it, the depression recurred in its original 
depth On discontinuing the perfusion with chtorolorm' 
solution and reverting to the c hlnroform-frre fluid, the de- 
pression luu'ied by the chloroform — unless the chloroform 
solution has been of great concentration — is extremely rapidly 
removed, even when the beat of the heart has been for 
man) minutes pniLtically abolished Ihis suggests the 
view that the elTett of chloroform on the cardiac muscle is 
due to the formation of some easily dissociable compound 
between the chloroform and some active constituent of the 
tissue It has been recently urged by Moore and Roaf that 
this constituent is a proteid, and in favour of this view is 
a further fact elicited in the present inquiry On comparing 
the amount of depression of a chloroform solution of given 
I oncentration, in salt solution on the one hand and in blood 
on the other, it is found that the effect of Chat concentration 
in blood Is much less than it is in salt solution In other 
words, (he effect of a chloroform solution of given concen- 
tration in blood 15 only equivalent to that of a solution 
barely one-twelfth as concentrated in salt solution This 
can be explained by supposing that the salt solution, though 
It supports the beat of (he heart, supports it less well than 
does blood , but the more important part of the explanation 
seems to be that the tension of the chloroform in the blood 
IS muth less than in the salt solution In other words, the 
difference seems referable to somo constituent of the blood 
taking up and holding, in a relatively inactive form, a con- 
siderable fraction of the chloroform added to it The 
chloroform added distnbules itself in that complex fluid 
according to a loefflcient of partition It is only what is 
left over freely dissolved in it which is available for acting 
on the heart tissue Comparative estimations of Ihe de- 
pressant effect in blood, serum, and saline solution show 
that scrum is intermediate between the other two, so that 
evidently the corpuscles lontain, in large measure, a sub- 
stance that (.ornbines with the chloroform 


THE RELATION OF OXIDATIQ}^ TO 
FUNCTIONAL ACTIVITY^ 

TN opening this discussion. Sir John Burdon-Sanderion 
sdid — 

In undertaking to open this discussion, I do not claim 
to contribute any results of my own researches or to speak 
on any subject ex cathedra, or with any degree of flnalitv 
I propose to state very shortly what 9 eem to me the dibcu ar- 
able questions, 1 e those respecting which we have experi- 
mental data, and to submit to Ihe section those on which 
we need enlightenment 

The title is " Oxidation and Functional Activit) " May 
I say that, without criticising it, 1 would a&k for some 
latitude as regards the word oxidation Dv oxidation is 
meant the formation of an oxide Now we know that in 
the living organism oxygen may and does act without this 
happening, e g in those processes of which the oxygenating 
of the colouring matter of the blood is the type 

This is so important a distinction that 1 would suggest 
to substitute in these cases the term oxygenation " The 
subject of our discussion would then be rightly stated as 
follows — “ The Relation between Oxygen and the Chemical 
Processes which Constitute Animal and Plant Life The 
older notion of the part played by oxygen in the chemical 
processes of life was that it was a destroyer and not a 
maintainer of the chemical energies of the cell We now 
recognise that oxygen may have a double function to per- 
form, first as an element the presence of which is essential 
to the anabolic process by which living matter is built up, 
and secondly as equally essential to the disintegrative 
process which, taking muscular activity as the type of others, 
IS associated with tne performance of function Of these 
two actions, in each of which oxygen is concerned — th^ 
constructive and the destructive — the second is better under- 

t Report of ■ diicuwlon bolhro tbo Soction of Phyriology 11 (ha Cod- 
hndga UMclni of ihn BdiUk AwooUtlon, Angnat 19 
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itood than the Ar§t It lan be proved cxpeninentalJ) that 
in the hvingr oripanism musiular work is accomplished bv 
the trail 9 form atioji of a Lorresponding* amount 0/ (hcniiLal 
energy, however imperfeccly we may understand how this 
transformation ran ocrur at the temperature of the body 
Put AS regards the participation of oxygen in the process 
of resUiuiton, we are obliged to frame for ourselves a h3pu- 
thesis and to clothe it in chemical language, attording to 
which each elementary function is represenud bv a speiihc 
kind of living matter, 1 « bv an .iggiegate of living 
molecules each of which is endowed in equal degree with 
the capacity of disihargmg the funition whuh il repriseiils 
The difficulty lies in this, that the physiologist hnds himself 
compelled to use chemical language in a sense which the 
chemist does not recogni<«e What we mean thereby is 
that the hypotheticAl living molecule consists of a pernianeiit 
part which is not {.oncerned in the performanie of function, 
and of a LOllaleral part whuh is used, te disintegrated m 
every transition of the niolei ule from the inaLhve to the 
active stale, to be imnicdiately re-constituted when action 
Leases J h|s notion of restitution is the nutshell in whuh 
the difliLLiUv lies All that wo know about it is that the 
access of oxygen is an essential condition for its accomplish- 
ment—oxygen not as an oxidiser, but as a restorer of 
functional capacity 

I now propose to pass from the general to the particular, 

I e to the ionsideration of the chemical process of life as 
It presents itself in particular organs, namely, first in 
muscle and m nerve centre, and seionclly in such glands 
as have up to this time been investigated— two groups of 
structures representing what DUh'it called respectively 
animal life and organic life On the general principle that 
in all our investigations we should proceed from the known 
to the unknown, muscle must be taken first, for its meta- 
bolism IS more within reach of investigation and is better 
understood than lhat of any other organ. 

When oxygen enters the living substance of muscle it is 
not as an oxidiser, but as a preparer and builder up of 
material readv for explosion For the muscle molecule 
receives two things from the blood, oxygen and oxidisable 
material, but these two do not combine as a mere result of 
juxtaposition or of encountering one another As Ostwald 
says, ‘ Der freic Sauerstoff ist ein sehr trager Stoff,’* at the 
temperature of the body It cannot be brought into action 
in the living organism by a stimulus so long as it is in its 
free state It must hrst become what Pfluger calls “ intra- 
molecular," and thereby change its Tragheit for mobility 
The immediate effect of the access of oxygen is that the 
living substance of whuh it becomes a part becomes more 
susceptible 10 mechanical and clectm al disturbance, le 
more excitable than it was before It requires, so to speak, 
to be wound up so as to become capable of discharging its 
oxidising function when awakened by a stimulus Dr 
Fletcher's experiments, to which I will return later, show 
chat the more perfect this prelimmarv anabolic process is 
che more complete will be the catalvsih 

You will, I think, agree with me that m different stages 
of the metabolic process which is associated with muscular 
function oxvgen acts m different ways, at one time taking 
part ui an integrating process for which we might, perhap*:, 
employ the word oxygenation, at another in a process of 
oxidation, the molecule in which this occurs retaining its 
existence notwithstanding the disintegration of its oxidisabh 
part 

We have now to pass on to the question how oxygen 
takes part 111 the functional activity of the central nervous 
system The only part of that system which is within 
reach of experimental investigation is the spinal cord. We 
have to consider in how far the results of investigations in 
Che cord and in muscle agree or differ 

Let me say on the threshold that our knowledge Is largely 
duo to work recently done ac Jena and Gottingen under the 
direction of (or in cooperation with) Prof Verworn I 
must first ask your attention to the method* 

More than thirty years ago Cohnheim taught us chi* use 
of a preparation which we used to call the salt frog," in 
which (he blood was replaced by physiological salt solution 
He discovered that notwithstanding the defect of hiemo- 
globm, and consequently of oxygen, the chief functions of life 
could be carried on. With much more perfect methods 
Verworrt has followed Cohn helm The improvement consists 
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in this, that the LirLplation is maintained bj meLhanical 
means, so that by varying the rate of (low and (hr percentage 
0/ oxygen in the liquid the supply of oxygen to the cord can 
be increased or diminished at will Ihe effect produced is 
judged the niechanual responses to reflex excitation, 
the indications given bv whuh are rendered more delicate 
bv the prevujij^ .idministi ation of a trace of strvchnine, 
ihe first sti p in Ihe fxpenment is to establish a normal state 
of things b\ I Ik cinulation of salt solution which has been 
freely expiispil to air ur oxvgtn I nder these conditions the 
response tu slinuil itiiin of the Hurf ue consists of 1 succession 
of brief ntani, laili listing iwn or three hundredths of a 
‘•iMond Ihe ne\l step is to substitute salt solution which 
h.is been deprived of oxygen, and to observe that the reflex 
t entre is giadiiilly parilvsed, as induilid by the fm t that 
single tetani have taken the place of iho scrnl responses, 
lhat on renewing the supply of oxygen the former state 
of things is restored, and, finally, that these changes may 
be repeated over and ovei again with the same result 

All these facts lonie under the gem ral statcnn nt that 
while oxygen has no powir of ai ting as a stimulus il in- 
( leases the exi itability of the lontre, enabling iC when 
excited to discharge itself so lomplelely that aflir the dis- 
ihargG It IS wholly incapable of responding It further 
shows Lhat oxygen shoitens the time required for restitution 
to the normal- -reintegration following dismtegration- 
aiiabolism fnllowing kataholism so immediately Lhat they 
may almost be considered as simultanrous 

If we compare the behaviour of oxygen in the centre with 
Its behaviour in the muscle, we shall find that they ddfer 
chiefly in one particular, namely, in their time-relations 
In both cases oxygen aits 'is a predisposing, not as an 
exciting cause of funclional activity In both 1 ases a 
ttriium quid ix wanted — a liberating or letting off 
mechanism , but in the muscle the functional cycle is 'jccnm- 
plished in scaicely more than 1/100 sec, wheie.ib in the 
centre the effect occupies a few hundredths of .1 seiond, and 
the preparation for it a much longer period 1 here is 
therefore no difficulty in understanding why the so-i ailed 
refractory period can be so easily observed and me i&ured 
in the centre (while in the muscle ita presence can onlv be 
inferred), a ciriumstanrc which is helpful as affording an 
additional evidence of the anabolic action of oxygen , for 
It 15 easy (o show that the period in question is shortened 
by supply of oxygen, protracted by its absence 

We now come to the last point which 1 am anxious to 
submit to you — that of the relation of oxygen to the function 
of glands I must begin by saying that it is in tlii*> pait 
of oui subject that the crux lies, for the investigation of the 
intimate metabolism of glands is beset with difficulties even 
greater than those of muscle and spinal cord 

Mr barcruft, to whose 'idniirablc researches wr shall 
have occasion to refer repeatedly to-day, found as tin rcRult 
of his estimate of the uxvgen and carbonic acid yielded by 
the blood cin ulating through the submaxillary gland under 
different conditions Mint ibis gland takes from the blood 
much more oxygen wlum exi itccl by the chorda tympani 
than when at rest, no such effect occurring when the i xcjta- 
tion had been rendered ineffectual by the privious adnunis- 
tration of atropine J hese observations gave good reason 
for believing that oxygen promotes the action of the cells, 
but afforded no evidence that this aclion is attended by a 
iorresponding discharge of carbon dioxide Similarly Prof 
Starling, whose experiments were made with Mr Barcroft’s 
cooperation, found that when the pancreas is made to act 
by the injection of secretin a similar w mt of relation pre- 
sented Itself between the quantity of oxygen taken 111 and 
of carbon dioxide discharged FlnaH^, the comparison 
which has been recently made by Dr brodie (who will, 1 
hope, explain to us his very admirable method) of the state 
of activity of the kidneys with the state of rest, points to 
the same conclusion as regards that organ When diuresis 
was produced by the injection of urea, the clearest evidence 
vv.is given of the increased demand for oxygen, the intake 
of whuh was very largely increased, but there was no in- 
duatjon that the ultimate products of oxidation found their 
WH\ into ihe blood in quantities proportionate to the oxygen 
supplied 

Taking these data as our point of deparcure, what cpn 
wc infer from them as regards tfie resemblances and differ- 
ences between the two processes we have been considering, 
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VIZ the functioHdl attiviiy of muiiile and nerve centre on ihe 
one hand, that of gland on the other? The obviouj 
contrusti which rxist between secretion, muscular contrac- 
tion. and reflex innervation need not be dwelt upon , the 
one thing with which we have to do i 4 the nature of the 
chemical processes which are associated with these three 
forms of activity If analogies are to be sought for it is 
here they will be found 

I submit to the section, and particularly to those members 
of It who are engaged in experimental researches on the 
subject, that the mn^it important contrast between the con- 
Lomilant chemical processes of gland function and muscle 
funttion consists in this, that whereas the former is not in 
any marked degree katabolic, the dominant process in the 
oxidation which is inseparably associated with the perforni- 
anie of muscular function ir katabolic We ran readily 
account for this by reference to the fact that whereas the 
processes in muscle and in reflex centre are excitatory, those 
in glands are for the most part cleLermmed by stimuli of a 
very different kind from those that evoke nervous or muscular 
action, which last act exclusively as liberators of katabolic 
processes which are waiting to be discharged 

We have long been accustomed to regard the process by 
which, in muscle, chemical is translated into mechanical 
energy as explosive and instantaneous, and to take the end- 
result — the discharge of carbon dioxide — as the necessary 
concomitant of the production of heat and work , but as I 
remarked before, Dr Fletcher recently published ex- 
periments which seem to show that for the ottamment of 
this ultimate result it is essential that the muscle should 
be abundantly supplied with oxvgen, in failure of which 
the oxidation process may stop short before its completion 
I trust that we shall have the advantage of hearing to-day 
the further results of his researches, and particularly that 
he will give us information as to the relation between 
efficiency of contraction and the degree of completeness of 
the oxidation process 

In conclusion, the questions which present themselves 
are — 

(i) Whether it may be generally stated that the oxygen 
which IS conveyed to the living matter of the tissues by 
the blood is siQfed as ** intramolecular oxygen " until it is 
required far the performance of kaiaholtc functions, and, if 
so, what is the chemical relation between the stored oxygen 
and the living molecules by which it Is held? In submitting 
this question, I must again ask that the use of the term 
“ living molecule ” may be condoned 

(a) Whether it may be assumed that every disintegrative 
process conditionates a subsequent integrative process by 
which the status quo is restored m the same living molecule , 
if so, does the anabolic .effect which in muscle follows the 
change of form lonstilute as much x part of the response 
to stimulation as the catabolic effect which precedes the 
change of form? Can this be said of the chemical process 
which IS associated with functional activitv in gland * 

Continuing the discussion. Dr W M, Fletcher pointed out 
that in the muscle cell only the katabolic processes had 
been effectively studied, and that these are characteristic of 
the special material giving energy for contraction — a 
material probably without analogue in the gland cell The 
classical conceptions, due to Pfldger and to Hermann, of 
this material as a highly oxygenated substance breaking 
down, whether rapidly as in contraction or slowly as in 
survival periods, by Inevitable stages to the ultimate stages 
of carbonic acid and water, irrespective of a contemporary 
supply of oxygen, were discussed and compared with the 
views of Verworn It was urged that while a preliminary 
oxvgenation of the living molecule may be admitted on wide 
grounds as the condition of irritability, such a conception 
by no means precludes the idea of additional oxidative pro- 
cesses occurring at some stage or stages of the katabolic 
disintegration Disintegration effected under anaerobic 
conditions might, on this view, stop short of its normal 

t products, these being replaced by representatives of 
er tfages in the breakdown Evidence in this directlcm 
beqn got from three main classes of experiment In 
case of excised muscle, Dr. Fletcher's observations of 
relation of oxygen supply to the yield of carbonic acid 
in rest and in activity, and to' the onset of fatigue and of 
rigour, were described and held to be incompatible with the 
view that the entrance of oxygen conditioned the lability 
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of the molecule without further influence upon the lub^^ 
sequent course of kacabolism A second class of evidence 
was derived from the work of Chauveau and Kauffman^ 
Ludwig and his pupils, Minot and others, upon the resplr^ 
ation of muscles with artificial circulation An increased 
yield 0/ carbonic acid due to aitiviLy was claimed or denied 
by these observers strikingly in proportion to the success 
with which the artificial circulation had been niade to re- 
produce the normal A third and large body of evidence 
IS supplied by observers like Araki, Geppert, Meyer, and 
others, who have studied the results of muscular contraction 
with normal circulation, but under conditions of deficieiil 
oxidation Anaerobic conditions always appear to diminish 
the amount of carbonic acid expired, while increasing the 
amount of acid products in the tissues, the blood, or the 
excreta 

Prof N Zuntz (Berlin), in a letter addressed to the 
section, referred to some of the points which it had been 
suggested should be dealt with in the discussion, in the 
following terms — Is one justified in drawing a hard and 
fast line between the anabolic and the katabolic processes 
on theoretical grounds^ Would it not be more correct to 
take Pfluger's view and regard that process as the normal 
one in which every katabolically decomposed molecule is 
at Ihe very moment of decomposition anabolically regener- 
ated by taking up oxygen and oxidisable groups? In this 
rase one would regard the katabolic processes, which render 
the molecular structure less stable and give rise to free 
allinjtjes, as the factor which inaugurates and makes 
possible normal anabolism In this connection, however, 
the fact remains that anabolism can also take place later 
on, if an element such as oxygen, necessary to the building 
up of the molecule, should be wanting at the time that the 
katabolic processes occur It is accordingly a subject for 
investigation to decide whether subsequent regenerative 
processes occurring in the above manner take place as easily 
as normal assimilation occurring at the same time as the 
breaking down of thr molecule, or whether they use up 
more energy if they occur later I have already some data 
which tend to show that anabolism demands more energy 
if It has to take place at a perio^ after^'the katabolic pro- 
cesses, but I dare not yet give any definite verdict on Che 
question 

In regard to the question as to how far the metabolic 
processes may be the work of an oxidase, I should like to 
lay stress on the fact that the fundamental importance of 
innervation for katabolic processes in muscle 1$ not easy to 
reconcile with the assumption that these processes are much 
affected by ferments Neither does the great influence 
which the tension of a muscle has on oxidation processes in 
It harmonise with our knowledge of the action of enzymes*^ 

Prof T G Brodie described the results obtained in 
pennirnts, conducted in conjunction with Mr Barcroft, upon 
the gaseous exchanges in the kidneys under the different 
conditions of rest and activity In all cases they had found 
that the amount of oxygen taken in by a kidney which was 
made to secrete urine actively was greatly in excess of that 
absorbed by a resting kidney, while on the other hand the 
quantity of carbonic acid eliminated showed far slighter 
variations In the greater number of their experiments 
they had found that the kidney at rest eliminated a greater 
volume of carbonic acid than it absorbed of oxygen. Their 
results thus indicated that the performance of work by the 
kidney was accompanied by an approximately proportional 
Increase in the intake of oxygen, while the output of 
carbonic acid, although increas^, was usually mindless 
in amount From the fact that the carbonic acui^Mtout 
was often in excess of the oxygen intake, it would 
the final metabolic changes, as evidenced by the cjHHlc 
acid output, was a more gradual process, though die renilta 
they had obtained, up to the present, did not warrant Ihe 
conclusion that the carbonaceous waste products resulting 
from the activity of the tissue were confined to carbonic 
acid only 

Mr J Barcroft, in discussing the metabolism of glanda 
generally, pointed out that there were three methods whfeh 
had been used for the investigation of their gaseous met^ 
holism In the first, an excised organ was kept in an 
enclosed space, and the surrounding air analysed. TMa 
method had been dealt with by Mr Fletcher, who l|a«l 
pointed out that the method shed light on the katabolic 
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phase of activity only In the second method the general 
gaseous exchanges of the body were watched during states 
of rest and activity of the organ to be investigated This, 
however, was Inapplicable to the glands of the body on 
account of their small size The third method was that of 
measuring the blood gases, combined with an estimation 
of the rate of how of blood through the gland 

Three glands have been studied by this method up to the 

f resent, the submaxillary, the pancreas, and the kidney 
n the submaxillary gland the problem was very luinplicated, 
Since the blood became toncentrated, losing a tenth of its 
water or even more, ^md a lonsiderable quantity of the 
(.arbonic acid left the gland in the secretion After due 
allowance had been made for these disturbing factors, it 
appeared that the O intake and the COj output were m- 
treased from three- to four-fold during stimulation of the 
ihnrda tympanj nerve As to how far these changes might 
be due to concomitant vascular change'^ was studied by 
examining the gaseous exchanges of 4n dtropiniscd gland 
during stimulation of the chorda It was found that this 
led to no increase m the amounU of O withclrawn, though 
nn increased output of COj was obsened 

In the pancreas, whiih had been studud in conjunction 
with Prof Starling, there was often no increased flow of 
blood synchronously with o secretion following an injection 
of secretin They invariably found an increased absorption 
of O Usually this increase was considerable , thus from 
eight comparisons the mean quantity of O taken up by the 
resting gland was 1 5 c c per minute, and by the active 
gland 5 S c c per minute These results were entirely in 
harmony with those brought forward by Prof Brodie for 
the kidney 

It seemed, then, that glandular activity was accompanied 
b> a large and instantaneous consumption of O, but that 
it was not necessarily accompanied by an increased CO, 
output 

Another point indicated was the magnitude of the gaspou<s 
metabolism of glands In the submaxillary and m the 
pancreas, when at rest, about 0025 c c to 0035 c c of O 
per minute per gram of gland substance was absorbed In 
the kidney Prof Brodie had given one instance in which 
the organ was using as much as one-fifth of the total 
quantity of O taken in bv the lungs, and it was common 
find the O consumption of the kidney during diuresis to 
l^ount to one-tenth of the total taken by the whole body 
Prof r Clifford Allbutt suggested that the theories 
advanced as to the part played by oxygen offered some 
explanation of the fact, often experienced clinically, that the 
administration of oxygen gave relief to patients not only 
in cases where the heart and lungs were affected, but in 
many others also He had long &ince given up the idea 
that oxygen was effective in these cases simply on account 
of the more favourable conditions under which the re- 
spiratory functions were placed 1his was evidenced, lor 
instance, by the tenacity with which the patients adhered 
to the treatment , for example, in cases of the vomiting of 
pregnancy, where its administration was often of great 
service 

Sir John Burdon-Sanderson, in bringing the discussion 
to a cloee, remarked that it had been an exceedingly fruitful 
one, and none the less so because the points under discussion 
had not been settled, but were still under investigation It 
seemed clear to him that oxygen played two parts in meta- 
bolic processes, one of which was prominent In muscle, and 
was responsible for the final oxidation of explosive material, 
while the other, which was more accentuated in glands, was 
ukin to a building up process, as it was involved In the 
elaboration of new material 


GEOLOGICAL NOIES. 

'PHE puzzling and commonly fragmental remains styled 
^ by von GUmbel Llthiotls are the subject of ^n elaborate 
monograph by Dr Otto Reis (Abhandlungen der h k geol 
Reichsaiistalt, Bd, xvii , Heft 6, 1903)* After being con- 
sidered as plants, from alge to palms, for some Iweniy 
years, they settled down in 1B90 as bivalve molluscs allied 
to oysters Von Glimbers revision, to this effect, is now 
revl^ by Dr. Reis, who points out that certain long ridges 
in the hlnge^ea represent teeth Two genera, Cochleaiftas 
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and Lithiotis, are established, forming the Lithiotida, a 
subfamily of the Spondylids Ihe minute structure of the 
shells is carefully des«.nbed 

Ihe interest aroused by the publication of “ Bau und Bild 
Osterreichs, ” recently reviewed in these columns, has called 
from Llr. Friedrich Katzer a series of papers (Verhandiungen 
der k k peol Heichsanstait, 1904, pp 123, 150, 177, and 
■93), in which he hopes to hll some of the gaps still remain- 
ing in our knowledge of Bohemian geology His work 
Lovers such widely diverse subjects as the zoning of the 
north-eastern coalfield under the Kirsengebirge, and the 
niagnetitc-ores. occurring as separation-products in garnet- 
amphibolite, in the neighbourhood of Kutna Hora 

In the Fcrhandlungeii dcr k k geol Reichianjiall for 
1904 Herr R Zuber (p 200) explains his views as to the 
analogy of the Flysch deposits of Europe and those form- 
ing in tropical climates, with a heavy rainfall, m the neigh- 
bourhood of the mouths of river!», whether these flow from 
continental land or from the members of an archipelago 
Dr H Vetters (p 134) interestingly connects the structure 
of the 1 iltle Karpathians with that of the eastern Alps on 
the one hand, and of the true Karpathians on the other 
'Ihe I'lysch of the north side of the Alps thus reappears 
from under the Vienna basin, and passes into the Karpathian 
Sandstone scries , while the characteristic Karpathian 
“ Klippen " are also traceable in this connecting range 
Ihe author regards the so-called Silurian grauwacke of 
Hamburg, down against the Danube, and similar rocks of 
the Leitha range, us in reality the equivalents of the Liasslt 
beds in the Little Karpathians 

The Jahrhuch dcr k k geol Reiirhsanstalt of Vienna 
Usually contains more massive papers than the Ferliand- 
lungen, though it is difficult to discriminate between the 
two in scientific value In vol liii of the former (190)), 
pp 169-252, Dr O Ampferer describes, with numerous 
sections, the Triassic and Jurassic mountains that form the 
impressive broken country of crag and forest between Inns- 
bruck and the Achensee He illustrates his view of their 
structure (plate x ) by a skilful drawing of a relief-model, 
much in (he American manner, thus emphasising the simpler 
anticlinal and synclinal structure in the south, and the 
great overfold of Trias upon a recumbent Jurassic synclinal 
in the Gamsjoch area It seems possible, as the author 
points out, that the whole highland of Inassic rocks re&t& 
upon an undcrfolded and underthrust knot of younger strata 
Dr Ampferer modestly regards his own researches as 
supplementing, and correcting at certain points, those of 
Prof Rothpletz and his Bavarian colleagues He adds, 
moreover, details as to the glacial phenomena throughout 
the district Herr E Fugger's paper in the same volume 
(p 295) describes the foothills of the Alps in the famous 
Salzkammergut area, where the hlysch, with its dubious 
fossils, forms the oldest senes, and is confidently ascribed 
to the Upper Cretaceous epoch Dr F Ryba (p 351) 
revises and amplifies the list of fossil plants from the Cannel 
Coal of N^fan in Bohemia, and Dr Waagen (p 443) adds 
to our knowledge of the small brachiupods characteristic of 
the Tvrolese Trias 

We have received the August number of the Quarterly 
Journal of the Geological Saciet>, which contains a well 
illustrated article on the history of volcanic adtlon in the 
Phlegrsan Fields by Prof Giuseppe do Lorenzo , an account 
of the discovery of a human skeleton in Gough’s Cavern, at 
Cheddar, by Mr H N Davies, who regards the remains 
as of late Palaeolithic age, although m the discussion which 
followed the reading of the paper i this antiquity was 
questioned , and among other papers there is an important 
one on the age of the Llyn-Padarn dykes in Carnarvonshire 
by Mr J Vincent Elsden, who regards these deep-seated 
intrusions as having taken place during the latest stage of 
the Bala eruptions 

The summary report of the Geological Survey Depart- 
ment of Canada for 1903 has been issued by Dr Robert 
Bell, the acting deputy head and director As usual, the 
energies of the stalT have been givten mainly to investigating 
and aiding the development of the mineral resources of the 
country Field work has been carried oq in Yukon territory, 
in Bridsh Columbia, Jn the Keewatin district, in Ontario, 
Quebec, New Brunswick, and Noya Scotia. In connection 
with the large output of coal which is now going on in 
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both Nova Scotia and \ anrnuvpr Island, it is mentioned 
that the only coal known to occur in North America on the 
immediate seaboard of either the Atlantic or Pai.ihc belungo 
to Canada 

Some new ifenera of Carboniferous Mollusca from the 
United States have been described by Mr G 11 Curty 
(Prof U S National Mus , vol xwii , No 137a) Ihey 
include Limipectcn, a form considered to be near to Aviculi- 
ppctrn (Jic), and with that genus to have affinities with the 
Pectinidas rather than with Avirulidfr Other new generj 
are PJeurophorclla, allied to Allerisma, and Clavulite'^, 
h iving <>01116 lesemblnnces to r 3 entjliLiiii 

1 he Miocene diabase of the Santa Crur Mountains in 
S 4n Mateo County, ( alifornia, is dfsinbed in some detail 
bv Messrs H I. Ilaehl and R Arnold (Proc \mpr Phil 
-Soc , vol xliii , No 175) The diabase, in the fonti of 
tuffs, dykes, and intrusive sheets, ortupies about 35 square 
iiiileh in an area of 300 square miles It is remarked that 
the luffs are interbedded with Miocene limestones, sand- 
stone«i, and shales, and that intrusions of liinebtone derived 
from the interbedded llTn\ Infers hive been forced into 
fissures in the tuff In the intrusive diabase the prnrntages 
of soda and titanium are large, and it presents the 
characters uf augite-teschenite 

An essay on the palaeontology of the Lancashire Coal- 
measures, part 1 , contributed bv Mr H Holton to the 
1 ntusatlions of the Manchester Gfolugical und Mining 
Society (vol xxviii , part xiv ), has been leprinted is one 
o| the “ Museum Handbooks " of the Manrliostir Museum 
Owens College (price u ) In this work the auLhor deals 
with the lower Coal-measures, and his object has been to 
record the hon/on and geographical occurrenn of each 
species BO far as possibLe by reference to known specimens 
Prof G A J Colo and Mr 1 Crook have reported on 
roik Specimens dredged from the lloor of the Atlantic off 
the west coast of Ireland in 1901 (Hi pt of Agric ind lechn 
Instruction for Ireland, App to part 11 of Rep on Sea and 
Inland Fisheries) 'Ihe rockh whuli were obtained off the 
west I oast of Mayo and Galway appear to have been derived 
from submerged masses of rocks fiiiniliar in western Ireland 
'Ihev include also an olivinc-gabbro which is regarded as 
pro!) ibly of Carboniferous igi 

In an aitiric publuihed in the land iQtnts* Record 
( Vugust ao) Mr b J Dennett diiects atteiUion to the 
important uses to which the Ordnanie Survey maps, on the 
stall* of 25 inches to a mile, might be put for estate and 
agniultural purposes As he points out nnuh valuable 
information is lost, both to the landownrr and farmer, to 
sa\ nothing of the geologist, for want of retnuling it at 
the lime He instances the nature of i\u soil md subsoil 
IS pioved ill draining the land and in various temporary 
e\t ivalions ,i!s well as information with regmd to wells, 
springs, stone quarries, or clay pits ihe lour^es of the 
drams have rarely been laid down on estate maps In 
addition lo records of these matters hi suggests that the 
maps l)( used also for Statistics with reference to cultivation 
I luis the imount of seed sown, the kind and quatititv of 
manure umiI, the weather, and, hnall), the result of each 
field crop might be notified If these particulars were tabu- 
lated, ‘lac for seven years, the reasons for success or failure 
n ight be judged In the transfer of property or of leases 
such inrorniation would he of the utmost value to ihe in- 
coming owner or tenant, and the reiords, which would be 
the priv ite property of the cxrupier, should be of sale value 
We have received a number of important gecilogical publi- 
intiniis from South Africa fn the Transactions of the 
South Kfncan Philosophical Society (vol w , part n ) Mr 
L II f- Sihwari describes the high-level gravels which 
cap the flat-topped hills all over the southern coast regions 
of Cape Colony The evidence shows that the gravels were 
rivei -borne, and in the knrriKi district they yield gold 
No gold-bearing reef has, however, been detected in that 
area, and the author is strong! vtof opinion that the gold 
came from the Zwar^vbergen, where, it occurs in the Table 
Alountain Sandstone Me^^rs A W, Rogers and A L 
dll '1 oft describe the Sutherland volcanic pipes and their 
relationship to Other vents, notably those of Kimberley 
In the Tranpuhons of the Geological Society of South Africa 
^ (vol vii., p|p i ) there are various papers of local interest 
oil Ihp geot^y of the Transvaal, and on the Witwatersrand 
aeries in particular In the annual report of the Geological 
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Coniniis«iion of the C ipe of Good Hope for 1903 we have a 
record of the careful detailed work earned on by the director, 
Mr A W Rogers, and his staff ihe faurvey of the south- 
w'estein portion of the Karroo has been lompleied, and 
much information has been gathered with reference to the 
sedimenlary and volcanic formations The recognition, in 
the Verluren Valle}, of a group of rocks (the Ibiquas series) 
between the Table Mountain Sandstone and the Malmesbury 
verie*! in of ronsideralile interest 

“ Ihe (ipnlogv of the Country around Merthyr Tydfil ” 
(being Llic fifth part of the “ Geology of the South Wales 
( ual-heid ") has just been issued by the Geological Survey, 
price ir (id It is the work of Messrs. A Strahan, Wakot 
Gibson, and '1 C Cantnll, and is an explanation of the 
geological map sheet 231 The area includes the North 
C rop of the Coal-field from Dowlais to the fawe Valley, 
with ft Lon>3ideral)le tract of Old Red Sandstone in the 
mnunlainous land of b forest Fawr, and also of Lower 
Carboniferous rocks The great scarp uf the Pennant Sand- 
stone stretches ncrosis the country on the south The strati- 
graphical features, the lithology, the faults and disturb- 
iimcs of this> important coal-region are dealt with very 
fully , the Glacial drifts and other superficial deposits are 
duly described, and a short chapter is given on the rronomlr 
produc ts 

We have reicived an ollicuil report bv Signor A F 
IhnlaufT on the Linnabar of Huanc avelii a, issued ah a 
lioletin of the Corps of Mining rngineers of I’eiu The ore 
occurs in irregular deposits in sandstones .md limestones, 
which have vieldid Cretaceous fossils, and *>ei lions arc 
added showing its mode of occurrence \ description is 
also given of ilu iliidel furnaces, which are used in extract- 
ing Ihc^ mercur} , and have remained practically uni hanged 
for more than two centuries 

From the United States Geological Survey we have re- 
ceived RHl/cini No 23H, dealing with analyses of rocks 
from the luburatoiy, 1880 to 1903, by Mr F W Clarke, 
also Professional Paper No 28, giving the superior analyses 
of Igneous rocks from Roth’s Tabellen, i86q to 1884, 
arranged according to the cjuantitative system of classifi- 
cation 

The ocrurrcnie of a " calcareous coal in the Lanark- 
shire Coal-field is described by Mr R W Dron (J tans 
Inst Mining Lngineers, vol xvii ), and shown b} analysis 
to contain carbonates of lime and magnesia Ihe author 
>•161115 to have been unaware that Mr A Strahan m iqoi, 
brought before the Geological Society an account of the 
passage of a seam of coal into dolomite, as observed at the 
Wirral Colliery in the small Parkgate Coal-field 

Ihe glaciation of Mount Ktaadn, in northferh Maine, 
foinis the subject of an essav by Mr R S Tarr (fl«fl 
Geol Soc Amcr , vol xl ) The mountain, which is com- 
posed of granite, rises to a height of feet, and has 

hitherto been regarded as bearing no proof of ue-covcring 
during the Glacial period, The aiithoi brings forward 
evidence to show that the ice did overtop the mountain, 
and that glaciers subsequently occupied the vallevs on its 
eastern side, leaving well defined moraines some of which 
enclose lakes 

In the Brazilian Mining Review (for April and May) Mr 
H Kilburn Scott gives some account of the mineral re- 
•lOurces of Rio Grande do Sul, which 15 the southernmost 
of the States of Brazil The village of La\ra>> is at present 
the centre of the goid-mining industry, the gold occumng 
in quartz-veins or as impregnations m deiomposed aypiiitc- 
lock The principal copper deposit is that of C^maquam, 
and the ores comprise copper glance, copper ^Hl|dtes, anti 
bornite (erubescite) Lodes occur in hard longlomerates 
and sandstones which have been invaded by melaphyre, and 
there seems to be a close connection between these metal- 
liferous deposits and the eruptive rock 

A useful index to the mineral resources of Alabama, 
roinpiled by Messrs E A Smith (State geologist) anti 
H McCalley, has been issued by the Geological Survey of 
Alabama ft includes an account of Iron and manganese 
ores, bauxite, coal, clays, building stones, mineral paints, 
mineral waters, See , and Is Illustrated by a small geological 
map and pictorial views. 

The tin deposits of the York Region, Alaska, are briefly 
described by Mr A J Collier (Bulletin No 229, U.S. Geau 
Survey) Stream tin was discovered iq 1900, and since then 
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prOspectlnff has been ^01 on to determine its extent and 
CO l^ate Tcs source in the bed-rock The ore is mostly 
rasB^terlte, but atannite also occurs Pebblaj) of slate con- 
taining small tin-bearinf^ quartz veins have beiHi found in 
the g’ravdls, while elsewhere the ore has been found dis- 
seminated through nioie or less altered granitic dykes 


PRIZE SVBJECIS OF i7i/i INDl STRIAL 
SOCIETY 01 MIJLHOVSE 

^T^HL IndustnnJ Soi lety of Mulhouse lias issued a pro- 
gramme of the prires to be awarded by the society in 
1905 , excluding the subjects which are of a purely local or 
technical charHLler, the following are the principal prizes 
open to competition to all nalionaliLics -- 

In the section nf ihemistrv, medals of honour Will be given 
for experimental investigations of the ilizarinc reds, of the 
colouring matter of r iw loUon, of the transformation of 
cotton into oxyi r Ilulose, and of cochineal carmine, for the 
synthesis of the colouring matter of 1 ot hineal or of some 
other dye used in nidus in , and for the production of fast dyes 
of a specified naLun Several medals will also be awarded 
for studies of special mordants and for the synthesis of 
some naturally ociurnng siibslanie \ sum of 500 francs 
to 1000 fraius IS to be allotted to the btst compiliitinn of 
densities of mineral and organic substances in the solid 
state and in cold saturated solution Manv practical 
chemical problems in the bleaching and dyeing of cotton, 
wool, and silk are also .suggested as subjects for competition 
In the section of meihamtal arts, a prize of ^oo francs 
and a silver medal is offered for a new method of construc- 
tion of buildings suitable for cotton spinning, wool comb- 
ing, or calico printing I he following subjects will receive 
medalB — a new non-tubular type oF boiler , an indicator 
of the total work done in a steam engine, a new system for 
heating steam boilers , various machines for combing, card- 
ing, and weaving the textile fibres, a 1 omparatiye study 
of electric and gas lighting in factories , a system of auto- 
matic lighting by conductors of the second class 
The following subjects deal with natural history and 
agriculture — a catalogue of the plants in the neighbour- 
hood of Mulhouse, 'lhann, AUkirrh, and Guebwiiler , an 
account of the fauna of Alsace , a mineralogical or geological 
description of part of Alsice, a study of the plants or 
insects inimical to agriculture in the same province A 
medal is also offered for an investigation of the character 
of Alsace in prehistoric times 

In the sections of commerce and statistics the subjects 
are — a consideration of the questions of insurance against 
risks of transport and fire , the influence of taxation on 
Industry , and the effect of trusts and like organisations 
on commerce 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridcf — Ml J J Lister, F R S , of St John’s 
College, has been appointed demonstrator of comparative 
anatomy 

The Board of Geographical Studies has arranged for a 
course of instruction in geographical surveying, to be given 
by Mr, Hinks at the observatory 
The council of Che Senate proposes an important scheme 
whereby the matriculation and senior local examinations 
of the Universities of London, Oxford, and Cambridge shall 
be mutually recognised The object is to diminish the 
number of distinct examinations for which schoolmasters 
have to prepare their pupils The proposed conditions are 
set forth in the L/niverjify Reporter for October 11 
Mr R R Webb, St John's, Mr G H A Wilson, Clare, 
Mr J M Dodds, Ppterhouse, and Mr E W Barnes, 
Trinity, will be the examiners for the mathematical tripos, 
part L, in 1905 


Sia IsAMBARD Owen has been appointed principal of the 
Durham College of Science in place of the late Dr Gurney. 

Dr. ArturRo Marcacci, of the University of Palermo, 
has been appointed professor of physiology in the University 
of Pavia. 
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Dr Hermann Koisshl, of the Imperial Board of Health 
at Berlin, has been appointed to the ihair of hygiene at the 
University of Giessen m succession to Dr Georg Gaftky 

Ihe first congregation to inaugurate the University of 
Leeds was held on October 6, mid (he honorary degrees 
announced in our i-^sue of September 29 (p 547) were con- 
ferred The Chancellor of the university, Lord Ripon, 
presided 

VVf learn from the 1 f/it iiricifoi lh.it Di Hans Uatterman, 
of the Hcrlin Obwcrvaiorv, has been ippointed director of 
rho observ.ittin ni Konigsberg, and professor of aslronomy 
at the University of Konigsbrrg, in siictession to Prof 
Hermann Struve, JaUiy .ippiinted to the vainntv at Berlin 
lauMcd by the ntireinent of Prof Forster 

1 iiL Board of hduialion has issurd its ^‘Syllabuses and 
Lists of Apparatus " appiitabh to schools and classes other 
than (lementary from August 1, 1904, to July ji, iqoj 
A neyv subject, under the title “ riementary Suence of 
Common Life (Chemistry)," number twcnlv-six, has been 
ulded to the list of branihcs of scieuLe in which the hoard 
holds examinations The list of subjnls in whuh no ex- 
aniinntions are held, though the subjects an niogmsed by 
the Board, has been extended, and now inilurles many sub- 
jects introdiictoi V to more advanied work in technology 

I HF anonymous gift of rooo/ to the University College 
of Bristol announced a few days ago is, it may be hoped, an 
jndiiallon (hat the work of Ihis institution is being appreci- 
lUd in Bristol and the surrounding distnct Tn addition 
to the usual courses, appropriate and syslemalii instruction 
IS given at the college in those branches of ipplied science 
whuh are most nearly connected with the arts md manu- 
fu lures Wc notice that the total number of individuals, 
excluding mrdical students, attending the college during 
the session iqo')-4 was 10B4, of whom were day students 
'I I IF new calendar of University College, I ondun, that 
for the session 1904-5, gives full particulars of several 
inteiesting new developments in the work of the lollege 
'Ihe university courses of study, especially ihosp m 
econoiTUcs, have been extended, and further arrangement^^ 
have been made for post-graduate courses, lecturfs, anti 
research —this post-graduate work is explained fullv in ten 
I pages of the calendar The list of papers and other publi- 
cations from the scientific, departments of the college, since 
the Dean's report of la^t year, runs to eight full pages, and 
shows that the work now being accomplished in the college 
is of the same high order as in previous years 

It is reyiorted that there is apparently a dehnenev of 
about 2000/ for the annual working expenses of the I ata 
Research Institute, and on account of this the scheme for the 
institute is at a standstill Referring to this 
remarks — “ Ihe question now is whether for the sake of 
two or three thousand pounds India should go without a 
Research Institute Is the object good or not’ If it was 
not good, why did the Government of India promisi lo help 
It’ If it( is good, why should there be any stinginess on 
their part About it*^ Should a great Government refuse its 
support and countenance to a scheme tlu' expenditure on 
which will be repaid not only to the people of India, but 
also to the Government itself a hundredfold? " 

The buildings of the new technical lollege at Danrig 
were opened on October 6 in the presence of the (jerman 
Lmperor The college, which has been established on Ji 
modern basis, is intended to develop the industries of Wp^ 
Prussia and of the city of Danzig Shipbuilding is to 
receive special attention In a speech which he nmiie. ihf^ 
Fniperor referred to the importance of technical education 
for the maintenance of Germany's position among the 
nations, and described the special characteristic of the 
German tpchnicaj c'olleges as being their " romprehenMve 
many-mdedness " It is, he continued, for Chm reason that 
these colleges constitute a scientific " Universitas " which 
rnav be compared justly with the old universities, and ex- 
plains why the endeavour has been made to place the two 
kinds of institutions 011 an equal footing bv bestowing upon 
the technical colleges the right to confer degrees " May 
the new college," the Emperor concluded, "prosper and 
nourish to the glory of German learning, to the blessing of 
these old Prussian provinces, and 10 the honour of the 
German name I " 
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A HPsoiuTiov adopted by the manufacturers' section of 
the London Chamber of Commerce, and approved by the 
council of the chamber, was recently forwarded to the 
Board of Education tofrcther with a letter from the 
■ecretary of the chamber expressing' the views of the manu- 
facturers more explicitly I he resolution states that, in 
order to retain our industrial position and to introduce into 
this country such further industries as may be profitably 
developed, the manulaiturcrs' section Is of opinion that it 
IB absolutely necessary to raise the standard, and, if possible, 
cheapen the cost of teihniral and higher technical educa- 
tion, and that representations should be made to the Board 
of Education in this sense Ihe letter to the Board of 
Education points out that up to the present time manu- 
facturers in thip country have not realised that there is a 
scientific aspect to every branch of manufacture, requiring 
btudv to attain the highest results, and that there is hardly 
an Industry that would not benefit from the more general 
employment of specially qualified scientific assistants At 
present such qualified assistants as are available are mostly 
foreigners, the letter continues, and there is urgent necessity 
for providing greater facilities for obtaining a thorough 
training in applied science in this country There would 
seem to be urgent need for technical colleges of university 
type in connection with each industry, where students could 
have opportunities of carrying out specialised study and 
reiearch work under competent teachers The fees charged 
should not be greater than those charged by similai 
Continental institutions, and poorer students of ability 
should be assisted by a liberal system of scholarships Mr 
Mornnt, repl>ing on behalf of the Board of Education, says 
the board is keenly alive to the importance of encouraging 
a better provision of higher technical education than at pre- 
sent exists, and will take every step m its power towards 
Its promotion But thebe effurts will be largely in vain 
unless British manufacturers give every encouragement in 
their power to promote the employment of students at 
home thoroughly trained for the needs in question Mr 
Moraiit rightly points out, with reference to the consider- 
Titians submitted, that the want of properly qualified English 
assistintf referred to may be attributed partly to the fact 
that the salaries offered are frequently too low to tempt 
natives of this country, partly to the shortsightedness of 
many English parents in refusing to continue their sons' 
education to a sufficiently advanced point, partly to the 
fart that there Is no adequate provision at present In Great 
Britain for enabling persons to acquire the manipulative 
skill necessary in certain branches of industry, and partly 
also to the inadequate cndowmii^ and the insufficient 
encouragement of research 

SOCIETIES AND ACADEMIES, 

Paris 

Academy of Sciences, October 3 — M Mascart in the 
phair — A comparison of the,, expenditure of the flexor and 
extensor muscles of the forearm, applied, each group 
sepal ately, to the production of the same continuous ex- 
ternal \inrk A OhnuvMu Ihe energy expended was 
measured by means of the respiratory coefficient It was 
found that the external work effected by the flexor muscles 
of the forearm was JesB than that of the extensors, the pro- 
portion being about o 4 for the former and o 6 for the 
latter This difference appears to be due exclusively to the 
les«; favourable conditions under which the extensor muscles 
work — On the lo&s of cLectrkcit> m air in the neighbour- 
hood of thermal springs A B OhauvMu. In the 

thermal springs at Cauterets, the radio-aitivity of the air 
near the spring was clearly marked, the loss observed in 
the neighbourhood of the reservoir being three times as 
fast as in the open air — 1 . he colorations produced by the 
Becqiierel rays, its application to irystallography and to 
the calorimetric determination of radio-activity C J 

SalOmoiiMn and G Drsven The coloration produced by 
oil certain crystals demonstrates the zonal structure 
*^nd thus throws light upon the manner in 
b has been built up fn the case of quart?, this 
otructure has not hitherto been demonstrated. — -On a 
^vacuum effect produced by a waterspout Ldon PInoni — 
» actinium t A Dablarnai The substance previously 
^ deaenbed ^ the auBior under the name of actinium pre- 
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seats many similarities with the emanlum of Gleieli The 
opportunity hu recently arisen of directly comparing^ tlte 
two substaMrtf and |;he observations of M and Muama 
Curie, M wlpel, and the author on the characteffitlc 
phenomena ^^phosphorescence provoked by the two pro- 
ducts shows tnat they are identical The name emanium 
should therefore be dropped in favour of the earlier 
actinium — ^"Ihc properties and constitution of t^e molyb- 
denum Steels Ldon Oulllot. The senes of steels studied 
iontained only o 2 per cent of carbon, with molybdenum 
increasing from o per (.ent to 15 per cent. A second series 
contained about u S5 per cent of carbon In small 

quantity, molybdemini increases the breaking load without 
cousing extra fragility The general properties of the 
molybdenum steels resemble those of tungsten steels, but 
four times as much molybdenum as tungsten is required to 
produce the Bamc results — -A thermochemical comparison 
between rosamlines md leucaniline^ Jules Sohmldlln, — 
On the morphology of the Chetoptera Ch, Oravleri — The 
arthaic form of the Thecosorne Pteropoda Paul PttlaaiiMr. 
— On the structure of the muscles of Anomia ephipptum 
^ — On aodrophytism in Monocotyledons 

E dd^^lldiMAii — Semeiology of the prostatlc secretion 
A Qudpin. — On a new treatment of seeds E Brtel and 
E Ofuatlnlanl. 

New South Wales 

Linnean Sociaty, August 31 — Dr T Slone Dixson, preai- 
dent,,ii in the ihaTr — ^Revision of the Australian species of 
Bolboceras (Colcoptera, fam Scarabsids), with descrip- 
tions of new sprtirs Rev f B I Aekburn.— Studies m 
Australian entomology. No. 14, new species of geode- 
phagous Coleoptera from Queensland and North-West 
Australia 1 G Biodna Three additions to the Cicin- 
delidoQ and five to the Carabidoe are proposed as new. — 
The botany of Funafuti, Ellice group J H. Maldvn. 
The author gives a list, with critical notes, of thirty-eight 
dicotyledons, eleven monocotyledons, five vascular crypto- 
gams, and One lichen All the species are more or less 
Widely distributed in the Pacific Islands as denizens of 
other coral islands or of the coastal tracts of the larger 
islands ® 
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ODORIFEROUS SUBSTANCES USED IN 
PERFUMERY 


Om Rteehsioffe By George Cohn, of G6rlitz. Pp 
vlu-(-219 (Brunswick Vieweg und Sohn, 1904) 
Price 6 marks 


T his useful little monograph is a section, published 
in separate form, of Bollcy-Engler's " Handbuch 
dcr chemischcn Technologic " It is not easy to find 
a single expression in English which could be re- 
garded as the precise equivalent of the German *' Riech- 
stofT '* In the sense used by the author The term as 
here employed is meant to apply to odorous substances 
of a pleasant smell and of dehnite chemical com||bsition 
— In other words, to chemical individual compounds 
having a more or less fragrant odour It is obvious 
that the word perfume does not apply, because a per- 
fume IS generally a mixture of various odorous^ and 
non-odorous compounds, this being invariably the' case 
with natural perfumes v fragrant plant oils 
The information coiiMfe in the present work is to 
be found in the larger treatises dealing with this sub- 
ject, the works of Gildemeister and Hoffmann in 
Germany, of Charabot and his colleagues in France, 
and of Sawer iti this country being familiar to all 
who are interested in this branch of chemical tech- 
nology The arrangement of the subject-matter by 
Herr Cohn, however, and the inclusion of the later 
discoveries entitle the little work under notice to take 
rank as an original contribution to the literature of 
this branch of applied organic chemistry ' In fact, 
taking into consideration the large amount of inform- 
ation compressed into the volume, and the completeness 
with which the ground has been covered within a 
comparatively small compass, it may be fairly claimed 
that the treatment is more scientific and less technical 
than in the standard treatittte. referred to, and chemists 
who wish to get a generalnfea of the development of 
their science in this newer held will find the work of 
Herr Cohn a very valuable compendium 
The book is divided into ten chapters and an 
appendix After defining the term *' Riechstoff ” in 
the sense above indicated, the literature of the subject 
is given in Che Second chapter, not the least valuable 
portion of which is a tabulated list of German patents 
classified under the chemical families to which the 
patents relate, such as alcohols, ethers, esters, alde- 
iiyd^s, ketones, &c In the third chapter the historical 
develbiknent ' of the industry is dealt with, and it Is 
minted oikt that while perfumery as an art is of 
extreme antiquity, the scientific, 1 e. chemical, history 
of thb compounds employed is a comparatively recent 
•developihent The same may be said, it is -perhaps 
hardly decessary to point out, of the tinctorial industry, 
i«rfaf<A'eicisted'ab an art ages before it cathd vijithhi the 
province of chemical science The paralleHSm bdtwedn 
these two branches of technology does not, hOtvever, 
«fid with this htatorical analogy, sinte^ the development 
fOf. syAthedcel 'chemistry has enabled many natural 
ilMlnirotiS ocimpdiitidA be'^niade more economically than 
they can be obtained from natural sources, while many 
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such compounds unknown in nature have been 
synthesised in the laboratory and transferred to the 
factory. The author gives (pp 20-21) a list of twenty- 
one hms which are engaged partially or wholly in 
the manufacture of natural or synthetical perfumes 
Of these, three are French, and the remainder German 
and Swiss. It is not apparent why English and other 
manufacturers have been excluded The writer of 
this notice has a very distinct recollection, when ex- 
amining the chemical products at the Pans Inter- 
national Exhibition in 190a, of seeing some very good 
exhibits of perfumes by English and colonial manu- 
facturers It IS true that in the application of chemteal 
science to the industry Germany and France are far 
ahead of this country, but this does not do away with 
the fact that we have a few factories here which ought 
at any rate to figure in any list having for its object 
the instruction of the public as regards the present 
state of any particular industry 
The fourth chapter, dealing with the occurrence of 
odorous compounds in nature and with plant physi- 
ology, 15 of particular interest A list, occupying 
nearly nine pages, contains the names of ail the plants, 
arranged under their botanical orders, which yield 
ethereal oils Another set of tables, occupying twenty- 
one pages, gives at a glance the name of the ethereal 
oil, the part of the plant from which it is obtained, 
the botanical source, the yield per cent , the physical 
constants |(5p gravity and rotatory power), and the 
chemical constituents These tables thus summarise 
in synoptical form the present state of knowledge of 
plant Oils, and in view of their importance it is much 
to be regretted that the printing hds not been arranged 
in a less confusing way The entries, as read horizon- 
tally, run across both pages, and by the time the eye 
has reached the last column, containing the chenucdl 
constituents of the oil — to many readers the most 
important item of information — the connection ith the 
particular oil named in the first column is lost or 
rendered ambiguous, and the entry has in many cases 
to be traced back again to make sure which oil con- 
tains such or such constituents We are all familiar 
with, and have often been led astray by. this want of 
precise correspondence between the horizontal entries 
running across both pages of a railway time-table If 
in future editions the horizontal entries could be 
divided by horizontal lines running across both pages 
there would be no ambiguity, and the tables would be 
very much enhanced in value 

An interesting point to which the author directs 
attention is the ranty of the ethyl group in natural 
ethereal oiU Methyl, propyl, all^, propenyl, are all 
of widespread occurrence in the molecules of natural 
organic compounds— ethyl occurs but in a few ex- 
ceptional cases, and some oi these are doubtful We 
could add many to the few cases of the occurrence 


w* ... uy iiic auLnur, out, 

his general Statement is nevertheless correct so far as 
oiir present knowledge goes * Extreme advocates of 
the' temperance movement might even find scientific 
justification for theiT position m thi^ fact, wtich 

stated by Herr Cohn in the form of an aphorlB^l 

“ Pife’ Natur hat einefi 'horror vor dem Alkohol " 
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Unfc»r innately for this argument, however, alcohol | 
(ethyl) IS itself a biochemical product 
The fifth chapter deals with the inodes of preparation 
and extraction of odorous compounds, and with their 
synthetical production The special part of the work 
(pp 67-175), devoted to the description of the general 
modes of preparation of the various compounds 
classified under chemical families, may be looked upon 
as a chapter of synthetical organic chemistry having 
special reference to the formation of odorous com- 
pounds, and requires no further comment 

The headings of chapter vi (physical properties of 
odorous compounds), chapter vii (chemical characters 
and relations between odour and chemical constitution), 
chapter viii (quantitative valuation), chapter ix 
(physiological relations), and chapter x (applications 
of odorous compounds) sufRcienLly indicate their con- 
tents Chapters vii and ix will be found of interest 
to physiologists as well as to chemists 
We have not found many slips in this little mono- 
graph, and it can be safely consulted by all who are 
interested in the subject The statement (p 184) that 
fii-oxybcnz^ldehydc derivatives do not occur in nature 
IS erroneous (see, /»er conifa^ Jowelt, Trans Chemical 
Society, vol Ixxvii p 707) Haller’s important partial 
synthesis of camphor from homocamphonc acid (p 145) 
might have been mentioned in the reference given in 
fhe foot-note The omission of English firms from the 
list on pp 20-21, and the faulty arrangement of the 
tables on pp 38-57, have already been referred to 
Those chemists who, without any special knowledge 
of the subject, will take the trouble to look through this 
volume cannot but realise that a new and important 
branch of industry has been developed out of the 
ancient art of perfume making, It is apparent also 
that this newer development is the direct outcome of 
the application of chemical science — the utilisation for 
pracbcal purposes of facts and principles discovered by 
laboratory research It is the history of the coal-tar 
colour industry re-told, and we may fairly ask, as in 
the case of this last branch of manufacture, w'hat is 
this country doing in the matter^ The writer does not 
propose to do mcH-e than raise the question here, be- 
cause the set reply of imperfection of patent laws *' 
and " want of duty-free spirit ” will no doubt be con- 
sidered all-sufficient by the majority of our manu- 
facturers Passing over this point, however, there is 
another aspect of the modern perfume industry which 
15 of particular interest Concurrently with the de- 
velopment of synthetical processes and the introduction 
of new products, a keen and searching examination 
of volatile plant oils has for many years past been 
systematically carried out in the laboratories of several 
foreign factories Without wishing to be invidious, 
the firm of Schimmel and Co , of Leipzig, may fairly 
be named as pioneers in this branch of work. The 
semi-annual report of this firm is a perfect mine of 
m formation concerning chemical composition of 

ethereal oils Now the detection of the chemical con- 
stituents of products resulting from the vital activity 
of plants is also a matter of physiological importance, 
so that the workers in this field — promptedi no doubt, 
primarily by practical considerations — are accumulating 
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a stock of material for which plant physiologists ought 
to be gratflftiL Certainly no physiologist can afford 
to ignore this material, buried though it may be in a 
trade publication, and worked up without direct scien- 
tific aim But the methods employed and the results 
achieved are as purely scientific and far more definite 
than much of the work that at the present time passes 
into literature as physiological chemistry We have 
as pretty an illustration as modern times can furnish 
of the action of pure science upon industry, and the 
reaction of industry upon pure science 

R Meldola 


SYSTEMATIC BOTANY 
The Classification of Flowering Plants Vol 1. 
Gyninosperms and Monocotyledons, By A B 
Rcndle, D Sc Pp xiv + 403 (Cambridge Uni- 

versity Press, 1904 ) Price loj 6d net 

T he practice which is gaming ground, whereby, to 
the exclusion of the general text-book, the 
specialist produces a book in which he takes up merely 
his own branch of a scientific subject, is satisfactory 
both from the point of view of the author and the reader 
The author is well qualified to express his opinions, 
and the reader cannot fail to learn much from the 
critical exposition which he is tolerably sure to obtain. 
The book under notice is significant not only because 
it IS written by one of our leading systematlsts, but 
also inasmuch as it is one of the first taxonomic 
treatises — another is Willis’s " Manual of Flowering 
Plants and Ferns ” — which follows Engler’s system 
of classification. Bentham and Hooker's classification i» 
followed in most British herbaria and collections, but 
there is much to be said in favour of training students 
in the system which, originally propounded by Eichler, 
has been modified by Dr EnglCr, one of the principal 
reasons being that the arrangement of orders, although 
not developmental, at any rate provides a sequence 
which 13 distinctly helpful 

Regarding the title, whereas it is now recognised 
that the spore-bearing shoots of some of the Pten- 
dophyta may be called fiow'ers, Dr Rendle has used 
the term in its ordinary signification, and the first 
volume deals with Gym nosperms and Monocotyledons, 
while a second volume will be devoted to Dicotyledons^ 
After a short historical review of the principal 
systems of classification which have been proposed, the 
author takes up the Gymnosperms, making six classes 
by the inclusion of the two fossil groups, the 
Cordai tales and the Ben etti tales. A chapter upon the 
morphology of the Angiosperms follows, after which 
the remainder of the book is concerned with the classic 
fication of the Monocotyledons 
The Gymnosperms have been very much to the fore 
of late ^ars, and there is nothing strikingly new in 
the treatment of the group The interweaving of the 
fossil classes is distinctly rational, and the reader wtH 
find a good general account, including the resulti of 
modern research. A considerable number of the dla^ 
tinctive features of the genera appear m the general 
account, and a few in the enumeration of the geneia^ 
but the latter might With adyantaga have hetA 
expanded. 
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Dr Rendle has devoted much time to the Monocoty- 
ledons, so that it is with special interest that one turns 
to this part of the book As might be expected, one 
finds here a valuable exposition of the morphology 
both of vegetative and reproductive organs, uith a 
succinct account of all such doubtful and subtle ques- 
tions as the morphology of the flower of Orchidaccs, 
or the value of the vegetative body of the Lemnaceae 
A noticeable feature is the inclusion of so many facts 
concerned with the vegetative part of the plant. The 
various devices manifested by plants during germin- | 
atiCNi. a subject in which the unter has made special 
investigations, receive very full treatment, and 
numerous anatomical details arc mentioned , but 
perhaps more striking is the value ^hich is attached to 
vegetative characters for the purpose of splitting the 
orders up into tribes Thus in the Aroideae anatomical 
structure and the Icaf-nervaturi' arc considered by 
Englcr to be the best distinguishing characters, m 
the Lili<icecC the vegetative habit is important; and 
Pfllzer makes use of several vegetative characters in 
separating the sections of the Orchidares It has 
jaJready been pointed out that in the cnifmer- 
ation of the genera of the Gymnosperms it i^ould be 
useful to have more details for comparing one with 
another, and the same applies to the latter part of the 
book, where geographical distribution is fully given 
to the exclusion of critical data One misses, too, 
those broad generalisations, which serve as landmarks 
or guide-posts, until the last chapter — a most im- 
portant one— in which the writer gives a general 
review of the important characters and relationships of 
the senes and orders of the Monocotyledons. The 
author has had some difficulties with his illustraLions, 
and the blocks prepared for the book, which on the 
whole have reproduced clearly, but are too crowded, 
sulTer by comparison with the illustrations found in 
other descriptive works , otherwise the book forms a 
worthy and valuable addition to the standard senes 
which IS being issued by the Cambridge University 
Press, and will certainly be of very great use to 
students of botany. 


A TEXT-BOOK OF NAVIGATION 
Modern Navigation By W. Hall, R N Pp vui + 
378. (London W B Clive, 1904 ) Price 6 r 6 d 

T his is a valuable text-book on navigation at a 
very moderate price Its small size and general 
handiness are a great feature compared with other 
works oil the subject. The proofs throughout the book 
are graphically explained so far as possible, and are 
feasily intelligible to people with a limited knowledge 
of mathematics I the figures and illustrations are good, 
numerous examples are given throughout, and the 
answers are tabulated at the end of the book The 
extracts froili the *VNautical Almanac ** necessary for 
working any of the examples are also given. 

An excellent feature in the book is the great stress 
laid on navigation by ** Sumner " or position lines," 
which -are the foundation of the present practice of 
navigation. Without a clear understanding of position 
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lines it is impossible to lomprehend the importance of 
the errors m position duf to working with approximate 
data, such as finding longitude with D R latitude 
and vice versd These and other errors are thoroughly 
and clearly explained by the author, in many previous, 
works these errors have been cither neglected 
altogether or passed over without explanation of the 
methods used in compiling the tables given for their 
correction 

The method of obtaining position by combining posi- 
tion lines derived from a chronometer sight and from 
.111 px-meridian is rendered complrtc by the plan 
given of lakulating the final result by factors as 
opposed to plotting it It is brief and accurate, and 
will be welcomed by those who have experienced the 
difficulties of plotlmg results in small ships in bad 
weather A very short and accur.itr method of 
obtaining these results by the “nauLiial slide rule” 

IS also given The slide rule was Mr Hall’s invention, 
and IS useful for ex-meridians and other computations. 

The treatment of the short equal altitude as a 
dynamical problem tends to simplify Ihe work, and 
renders it easier of comprehension The chapter on 
the “ new navigation ” is muih in advance of any 
previous discussion of this method ; the cxplan.ition is 
clear and the work straightforward, and the figures 
required for the computation arc reduced An 
accurate means of obtaining the final result by calcu- 
lation instead of plotting is also added to this method 
Mr Hall’s treatment of the " new navigation ” should 
greatly assist to popularise this valuable means of 
navigating, which is applicable to any he.'ivcniy body 
It any azimuth 

The investigation of errors due to inaccuracies la 
time and altitude is satisfactory, and many interesting 
problems in theoretical navigation are fully explained 
A valuable feature in the book is the shortening of 
computation by using five places of logarithms and 
in some cases only four places The chapter on tides 
is very simply and effectively written, and supplies a 
want much felt by seafaring men 

In a book where so much is good, it is a pity more 
stress has not been laid on the utility of twilight stars 
for position, the author refers to displaiement of the 
horizon due to abnormal refraction, Ac , as a cause of 
errors in position, but does not mention the best fix 
that can be obtained in the twenty-four hours at sea 
Ex-mendians of stars north and south for latitude, and 
chronometers of cast and west stars fur longitude, the 
mean of the north and south stars for latitude and of 
the cast and west stars for longitude, obviate the 
eflccts of displacement of the horizon, and the fix is 
not dependent on run between observations except to< 
the extent of a few minutes This fix is specially 
valuable to men-of-war, which, owing to manoeuvres, 
are seldom long on a steady course, thereby causing 
the run between observations, taken at an interval of 
two or three hours, often td be inaccurate. The system 
of notation used throughout the book and the extensive 
use of Greek letters are likefy to (Confuse men already 
practising their profession afloat and used to calling 
things by their old naifies; it will consequently not 
commend itself to them Possibly yopng studenta 
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who have used this system of notation in other branches 
of their education may find it an assistance In con- 
clusion, the book may be recommended to anybody 
who practises navig-adon and wishes to keep up to 
date 


OVR BOOK SHELF 

Bxfds m their Seasons By J A Owen Pp, vi+ 
H 5 ■ pistes (London. G Routledge and Sons, 
Ltd , 1904 ) Price 2s 6d net 
CoMFLtTB ong-inality in mode of treatment, perfec- 
tion m literary style, absolute fidelity to nature in 
the illustrations, coupled with immaculate accuracy 
in regard to nomenclature and other technical 
matters, would appear to be the only possible justifi- 
cations for adding a new one to the long list of 
popular works on British birds If it be asked 

whether the volume before us fulfils these conditions, 
there will be no great difficulty in framing a reply 
In the first place, the mode of treatment is by no 
means original, while the following sentence from 
p. S 3 i “ When talking to Lady Farren, of Beal- 
ings House, Suffolk, she told me that her family 
had had remarkable intimacies with wild birds," 
can scarcely be regarded either as a sample of 
elegance in diction or of accuracy in grammar As 
specimens of what illustrations, so far as regards 
colour, ou^ht not to be, we may cite the figure of the 
bee-eater in the plate facing p i6, ana that of 
the kingfisher on the one opposite p 32 As 
instances of technical inaccuracy, lor which there is 
no excuse, we may quote the following (among other) 
misspellings of scientihc names, viz , (p 20) 
Matacilla for Motacilla, (p 29) Mustcapa for Musci- 
capa, (p ^4) CocathrausUs for Coccoihraustes ^ 
(p 104) DapXia for DafiXa, and (p 129) Acanthus for 
Acanthis, the latter error being the more inexcusable 
from the fact that the name is correctly spelt on an 
earlier page If further reference to inaccuracies be 
required, may contrast the statement on p 140, 
to the effect that in the index the various species are 
assigned to their respective orders and families, with 
the index itself, where in many cases the Sub- 
family, in place of the family, is given 

If cheapness and (to the uninitiated) attractive 
illustrations were the sole qualifications for a good 
bird-book, the present volume might perhaps be 
worthy of commendation , as it is, naturalists at any 
rate still consider accuracy a jme qud non in works 
of this nature, while the British public will, we 
venture to think, demand something strikingly 
original before it accords extensive patronage to a 
new history of British Birds. R L 

The Cultivation of Man By C A Witchell 
Pp XV+ 16S (London * W Stewart, 1904) 
Price 31 6d 

The author of this book Is very much in earnest He 
condemns modern civilisation in strong terms for its 
many vices, especially for its worship of money and 
the mammonite marriages that result from it,, and 
urges that men shoMld apply to their own speoies 
the methods of the breeder ' of cattle. He recom- 
mends polygamy, apparently In all seriousness, and 
ti6t as a mere counsel of perfection. It would, of 
course, destroy the family, but to this Mr. Witchell 
has no objtetion. He would have the chlldL that is 
bom with every sign of some inherent disease of 
a serious character painlessly destroyed-" Certainly 
he speaks out fearlessly, ana that is do dmall merit, 
it id to be regretted that he did not study his 
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subject more before writing "Natural selection," 
he says, " is sometimes operative, chiefly among the 
poor " Considering that in England nearly fifty per 
cent of the population die before the average age of 
marriage, this is a wonderful understatement. If we 
bear the facts in mind, we can hardly agree with 
Mr Witchell that the business man is " the surviv- 
ing type," 1 e apparently the type that is to survive 
to the exclusion of others Business men are not a 
separate species There is a continual upward move* 
ment of able men from the great underlyuig social 
stratum, and from this stratum directly or indirectly 
our successful men, as we call them, have emerged. 
In the underlying couche soctale there is but little 
accumulation of capital and comparatively little 
marrying for money As to style, Mr Witchell uses 
his terms vaguely We hear of the cultivation of 
the young (* e by education), and of cultivation by 
marriage (1 e. by selection) But in spite of its 
defects the book is, much of it, interesting It dwells 
upon things which seem to be entirely unknown 
to Royal Commissions on degeneracy, and to the 
many people who write letters to the papers and 
articles in the magazines on the subject 

Richard Afcycr^j Jahrhuch der Chemie for 1903 Pp. 
xii + 600 (Brunswick Vieweg und Sohn, 1904) 
Pritc 15 marks 

The year-book for 1902 has already been reviewed 
in these pages, and what was then stated applies with 
little modification to the new volume Meyer’s year- 
book presents an excellent, though necessarily brief, 
r^sumd of the year’s researches in pure and applied 
chemistry, Possibly in other hands a slightly different 
selection might be made, and the weight of emphasis 
otherwise distributed, but in the rather wide range of 
subjects which have to be dealt with the question of 
choice must naturally vary with the taste of the 
individual reviewer 

Although, as was previously remarked, the small 
proportion of contributions of English authors does not 
accurately represent the relative strength of English 
ihemistry either in quantity or quality, it is only too 
true that our output in chemical research and chemical 
literature is below what it should be That this is due 
to lack of interest or poverty of ideas no one could 
admit, but it is to be attributed to the want of proper 
facilities in the way of public encouragement and State 
assistance . . . ■ 

Meyer’s year-book has now reached its thirteenth 
year, and its success, which is assured, must be placed 
to the credit of its excellent staff of reviewers 

Perhaps its one shortcoming, if one may so express 
it, IS that it is so long in coming, and many of the 
researches which are catalogued have assumed a new 
phase before the year-book appears J. B C 

Asironomtscher Jahresbencht, By Walter F. Wislij 
cenus Vol v Containing the Literature of the 
Year 1903 Pp xxxiv + 660 (Berlin; George 

Reimer, 1904 ) Price 20 marks 
It was thought that the publication of the volumes on 
astronomy, a part of the " International Catalogue of 
Scientific Literature," might affect and possibly put an 
end to this most useful and valuable German publi- 
cation, but the appearance of this, the fifth yearly issue, 
renders such an idea untenable. The volume before 
us Is fall of vitality and vigour, and the compiler and 
his co-workers are to be congratulated both on the 
high standard they maintain throughout such a 
Laborious task and on the great value of the, publi- 
cation to all astronomical workers. To have npt only 
references, but brief sumoianes of the contents olalij 
or practically all. asttcSionlicai literatufe ppblished 
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during the past year is a real help to the astronomical 
investigator, and saves him much time and labour. In 
Spite of the mass of material that is embodied in the 
work, the volume is, according to pages, only a trifle 
larger than its immediate predecessor, and somewhat 
smaller than vol 111 As a matter of interest, it may 
be stated that the number of references in the present 
and the two preceding volumes are 2582 for vol v , 
2411 for vol iv , and 2513 for vol 111 

In conclusion, the statement made with regard to 
the earlier volumes, namely, that they should be found 
m every astronomical library and observatory, may be 
repeated m the present case W J S L 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions 
expressed by hts correspondents Neither can he undertake 
to return f or to correspond with the writers of, refected 
manuscripts intended for this or any other pari of Nature 
No notice is taken of anonymous communications ] 

The Foiesi-pig of Central Africa 

1 HAVE seen Mr Oldfield Thomas’s iriteresLing letter in 
^our issue of October 13 relative to the remarkable forest- 
pig (which he has named llylochoerus meinertzhagem) 
With regard to the discovery of this remarkable beast, there 
are perhaps other names which should be assOLiated with 
It as well dS tho^ie of the late Sir Henry M Stanley and 
myself No mention of this foresit-pig appears in Sir Henry 
Stanley’s published works, but in conversation with myself 
and otners he frequently told us that, in addition to hearing 
of a " donkey-like animal with large ears ” (which after- 
wards turned out to be the okapi), he once saw a huge 
black pig, and he had reason to believe that a strange new 
^ecies or genus of pig inhabited that portion of the Congo 
Forest near the Semllkl River 1 heard and transmitted 
similar stories told me by the natives of that forest , but 
even more detailed accounts were collected and sent later 
on by the late W G Doggett, who, to the great loss of 
zoological collecting in Africa, was drowned in the River 
Kagera in the early part of the present year But I think 
the first definite accounts of this pig (or at any rate of 
Hytochoerus meinertehagcni) were transmitted by Mr 
C W Hobley, C M G , a* sub-commissioner of the East 
Africa Protectorate, who has recently been acting as Com- 
missioner after the departure of Sir Charles Eliot Mr 
Hobley sent a drawing of the skull and a description of 
the creature from imperfect specimens he had seen on the 
slopes of Mount Kenia Unfortunately his letters were 
delayed in transmission, so far as their reaching the 
Zoological Society was concerned Mr Hobley is now in 
England, and it is to be hoped that he will furnish the 
Zoological Society in detail with the extremely interesting 
particulars he has given me in conversation regarding this 
remarkable animal 1 would remind your readers that Mr 
Hobley (who as regards length of service is almost the 
senior British official connected with British East Africa) 
made the important discovery last year of marine organisms 
in the Victoria Nyanza 

So far, the native stones of the okapi and the big forest- 
pig have turned out to be true It only remains to complete 
the trilogy by the discovery of a third mysterious animal, 
also alluded to in conversation, If not in writing, by Stanley, 
and mentioned by Doggett and myself This, so far as 
native accounts can be crystallised into a definition, would 
seem to be some large tragelaphine antelope resembling 
the nilghai in appearance, with short, twisted horns A 
horn or a pair of horns attributed to this animal was, I 
believe, brought home by a member of Stanley's expedition, 
and Is possibly in the British Museum It Was seen by 
Dr P L. Sefater, and attributed by him to an abnormally 
developed cow eland , but so far as 1 could lea^n from my 
own researches and ibose of Doggett, the natives of the 
Semllkl Forest were careful to differentiate this creature 
from either the forest eland or the bongo. Their accounts 
of It certainly coincide to a great extent with their stones 
of the okapi, chough they insisted on the difference between 
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the two animals Perhaps there is as much truth m their 
stones of this large antelope with small twisted horns as 
there has been shown to be in connection with the okapi 
and the forest-pig H H John si os 


MendePa Law a Crucial Experiment 

1 5BB from the published account of a recent discussion 
at the Cambridge meeting of the flritish Association that 
the facts of Mendelian segregation arc still disputed by the 
biometnc school of evolutionists I venture, therefore, to 
submit to your readers the result of an experiment earned 
out at the Royal Botanic Gardens, Peradenlya, which, in 
my opinion, proves conclusively that in a particular cross- 
bred form a particular pair of chBr.4rters did become segre- 
gated in equal number<i of geim cells, both male and female 
The characters m question wer^ — the appearance and 
absence respectively of a yellow coloration in the endosperm 
of grams of Indian corn {Zca Mays) These characters are 
discontinuous in the strain examined Among about 
100,000 grams which passed under my notice, 1 saw only 
two which were partly yellow and partly white , these were 
counted as yellow, being presumablv hetcruzygotes 

Some of my specimens were exhibited by Mr Bateson at 
the recent meeting of the British Association, but I can now 
add the results of a further generation 

I he farts are represented in the following scheme, in 
which the absence of the yellow pigment is expressed by 
the term white ” 


/(i) White flint corn,'! ({2) 

1, i extracted recessive r 9 x d ^ c 

\ from a mongrel strain ) 1 y s 


Yellow flint coin A 
of the same mongrel j- 
strain as (1) J 


II 1^3) Yellow! 9 J i<4) Offspring of (1) 

* * \ grains / ^ | V Bclf-pollinated while / 

III (5) 1963 yellow (49 76 per cent ) + (6) 1982 while 


Ihe plants arising from these gsains, both white and 
yellow, were used as seed parents in the next generation, 
the pollen parent being “ Boone County White ” dent corn 
There resulted — (a) Offspring of white grams — some 30,000 
white grams and 27 yellow grains (o og per cent ) , the latter 
were accounted for by the escape of " yellow " pollen 
(fc) Offspring of yellow grains — generation iv — 


IV 


26,792 yellow (50 oj per cent ) + 26,75i white 


( Self. \ 
t pollinated J 


16,582 yellow + 56B1 white (25 5 per cent,) 


The plants arising from the above yellow grains (gener- 
ation IV ) were also used as }>ollen parents for a cross In 
which the seed parents were the offspring of “ Boone County 
White " crossed with a strain of extraited recessives from 
the original mongrel flint corn Iheie resulted — 

2507 yellow (49 2 per cent ) + 2593 white 

I would direct particular attention to the following 
points — 

(i) That a perfect Mendelian result was obtained among 
the offspring of an impure race 
(a) Lest it should be objected that possibly the ancestry 
of this mongrel strain included equal numbers of yellow 
and white Individuals, a pure recessive strain (" Boone 
County White," imported from USA) was introduced into 
the pedigree, so that the next generation (iv ) possessed at 
least three times as many white ancestors as yellow. On 
self-poll inn ting the offspring of yellow grains, the Mendelian 
proportion 3 yellow to i white was obtain^ 

(3) In two generations the female germ cells borne upon 
the neterosygotes were tested by crossing with the recessive 
form. In each cbm half of the germ cells were found to 
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bear the vellow charartpr and hiilf of them the white In 
the last i^eneratiun a t>iinilar test was applied to the male 
gfcrm cfIIb with the same result 

(4) Ihe experiments were curried out under fully 
*' biometric ” (onditions, the more accurate " Mendelian '* 
method of careful polllnution between individual plants bein^ 
deliberately avoided Ihuii, in K’rneration iv pollination 
wax elTeLted by the aid of the wind from some 1800 nicssivt 
parents indiscriminately 

A somewhat fuller description of the early part of this 
expcriincnl has already appeared in vol 11 , part 11 , of the 
Annals of the Royul Hotanic Gardens, Pej'adeniva, and a 
complete account will be published in a future number of 
the same journal R 11 Lock 

IVradcniya, Ceylon, September ai 

Rock PresBure ai Great Depths 

In his address lo the eng'ineerln^ section of the British 
AssoLiation, Mr ^or^ons speaks of sinking a shaft into the 
earth for a distance of la miles 

T think, however, he overlooks a factor which sets a 
limit to the depth to which a mine shaft cun be sunk If 
we assume that the aviragr specific gravity of the earth's 
(rust is 3, the superlaying rocks would exert at a distance 
of 12 miles a pressure of about ^40 tons per square inch 
There can be litlle doubt that when subjected to such 
a pressure the rock material would give way and flow 
together like a viscous fluid, and so the walls of the shaft 
would spontaneous!) close up, probably before the di plh of 
12 miles was rea(hc*d The breaking stress of steel 19 only 
44 tons per square inch, and so, even were the walls encased 
bv a steel tube, this would not avail to prevent the flowing 
together of the walls Geoffrey Martin 

Kiel, Preusser-sLr 191, September 17 

1 HAVE to thank you for directing my attention to Mr 
Martin's letter m which he gives his vuws as to the prob- 
able behaviour of rock around a very deep shaft boring, and 
his opinion that the inward viscous flow of the rock would 
place a limit to the po|Sible de^th 

I have to thank Mr. Martin for directing attention to the 
question of this possible limitation, which was considered 
when writing my address and dismissed as unlikely to occur 
up to depths of la miles, basing my conclusion on general 
engineering knowledge of Lhe flow of metals, of the relative 
impressions made on hard brass and on hard rock when 
struck by hard steel tools, and on the general behaviour of 
iiutal when forged 

1 must first beg leave to point out some errors m Mr 
Martin’s figures, he has misplaced the decimal point in 
lalculating the hydraulic pressure of the superlaying rocks 
at 12 miles depth, which should be 40 tons and not 440 
tons per square inch 

Again, of the crushing stress required to make hardened 
xLccI flow I have no data by me, but am aware that it lies 
between 120 tons and 300 tons per square inch, and in the 
case of hardened knife edges for weigh bridges, if my 
memory is correct, the pressure per square inch on the area 
of contact reaches a still higher figure 
Again, the pressure required to make the tough 
brass (" cartridge metal ") flow is about So tons per square 
ini h 

1 think that the evidence at present available leads to 
the conclusion that after a small amount of shrinkage of 
the shaft sides inwards has taken place a state of equilibrium 
would be established enabling the surrounding rock in Its 
state of great compression to withstand the so-called 
hydraulic pressure due to a depth from the surface of at 
least 12 miles 

Since my address I have had the opportunity of discussing 
the matter with Prof G H Darwin, who has kindly 
brought to my notice the article by Tresca, Memoirs des 
Savants Strangers sur I'^coitlement des Corps solides/’ about 
the year 1866, end also his own paper in the Philosophical 
Transactions of tha Royal Society, part 1 , 1882, in which 
the great shearing atr^ses that are thrown On the earth's 
structure by the weight of mountain ranges on elevated 
continents and great depths of the sea are exhaustively 
treated I would only ^Int out that such stresses have | 
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been endured for long epochs, and that in view of the 
established fact that rocks arc viscous, it is clear that much 
greater stresses could be sustained for the comparatively 
short time necessary to complete a deep shaft boring 

It would, however, be interesting to subject a cylinder 
of granite or quart/ rock, larefully fitted into a steel mould 
and having a sin ill hole bored through its centre, to a 
pressure of, say, loo tons per square inch, and see what 
•^linnicage in the hole would result, or a hole might be bored 
into the specimen through an aperture in the mould while 
subjiittd to this pressure This pressure would correspond 
lo a depth of about 38 miks 

Charles A Parsons 

Holcyn Hall, Wylain-on-lyne, October 7 

The Berlin "Tbinkmg” Horse 

J\ )Our issue of September 22 there is a paragraph among 
the notes (p 510) with reference lo “ Clever Hans." a 
‘ thinking hbrse " at present displaying his xiowers in 
Berlin With refortni a to it I wish to sav that l\\elve or 
thirteen years ago there was on exhibition in the Rujal 
Aquaiium, London, a hoise of, if 1 mistake not, exactiv 
the same stamp I happened to be then attending lectures 
at the Rnjal College of Si'ience, and I went to sec the 
animal 1 had, moreover, a long conversation with his 
tiainer, who eventually let me sie cxactl) how it was all 
accomplished 

With ail respect to the members of the "representative 
rommiltee " at Berlin, I am driven to hold that the per- 
formantes recorded, counting the number of the audience, 
picking out the tallest man present, telling the hour, jlc , 
which seemed so deeply to impress them, partake of the 
nature of i stage Ini k They demonstralf* what training 
and perseverance inn do with animals rather than the 
possession on their part of any advanced mental powers 

The Aquarium horse was named, if I remember aright, 
Mahomet He could work sums in addition and subtrac- 
lion, or, for that matter, in multiplication, could count the 
number piesent in the little side-show, could make a good 
guess at the age of nn individual, and so on He had been 
taught to begin pawing the ground when his trainer looked 
straight at him, and lo cease when the trainer turned his 
gaze to the floor It is easy to see the countless changes 
that tan he rung on this accomplishment Telling the 
time on a watch or the day of the month are readily 
recognised to be among them Similarly, he had been 
drilled into bowing his head at one tone of his trainer's 
voice, and shaking it on hearing another Again one can 
readily imagine how this bit of instruction will lend itself 
to a very varied and wonderful display of cleverness 

Mahomet’s owner was an American and followed the 
business of training horses, especially circus ones This 
horse, he discovered, was very easily taught — a genius 
among his kind — and on him he then lavished years of most 
careful labour, often, he assured me, sleeping of nights in 
the manger at his head The results were as shown They 
were in themselveis sufHtiently marvellous, and represent,,! 
fancy, the very utmost that a horse can be trained to do 
" Clever Hxns ’’ would seem to be blessed with a trainer 
as painstaking and persevering as my American friend. 

After a stance which 1 had all to myself, Mahomet’s 
owner delayed with me to see the performance of a clever 
dog on the central stage The dog, a fair specimen of a 
rough collie, answered questions, spelt his own name, words 
sent up by the audience, Ac The letters of the alphabet 
were placed in order in a wire frame towards the back of 
the stage The collie went along the letters, picked out 
the one he needed, and brought and laid it before the foot- 
lights He then went for the next Wonderful 1 thought 
the performance until my friend the horsc-trainer showed 
me how it was done The cnilie always began at A He 
then trotted along up the alphabet until he reached the 
one he needed His master carried his gloves In his hand 
A little twitch of the gloves as the dog passed the particular 
letter wanted was the cue The well trained animal took 
in the slightest stir of the gloves with the corner of his eye. 
Ihis dog even played a game of cards — and won A 
hundred and one variations might be made on the same 
trick 

I have read since In an American newspaper of a Tennessee 
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pig* that acquitted itsdf creditably in practically ihe same 
rdic Doubtless, if the report were true, the porker had 
swallowed an equal amount of learnin^r 

The collie was without doubt a good, tloer one As 
member of the Irish Collio Club 1 have for years past i iken 
a fancier’s interest in this particular breed, and I h.ue 
observed every degree of mtelligent-p, from the brute that 
•could scarcely be taught to bark at a row — oftenest with 
a pedigree as long as voiir arm —to the uffcLtionate animal 
that could guess almost your thoughts and vour passing 
temper, and was always m perfect sympathy with your 

moods The best of these, however, fills far short of a 

good Irish water spaniel From my experience, I may be 
allowed to say in passing that no breed is so teachable — 
has such brain-power, if you like — as the latter, once he 
has reached the age of nine or ten months As puppies 1 
found them rather stupid 

Performances similar to that of the Koyal Aquarium collie 
are not very rare 'there are, indeed, some other ingenious 
stage devices by which a dog can be taught to spell — every 

word in the dictionary if you are so foolish 49 to let it be 

known — and to converse, so to speak, in Russian as readily 
as in English, but the devues arc rather worked gut 

Usually such show dogs modestly protest before the 
audience (through their trainers) their inability to do more 
with certainty than spell correctly words of three letters, 
and when pushed they get perplexed and maki mistakes 
This, for them, is sound policy It is only when they grow 
too bold and set up as “ thinkers " that they are found out 
My American trainer, with Yankee shrewdness, used to 
claim for his dark bay charge that when he had totted up 
a row of figures he should be reminded of the number to 
bo earned on to the next column Ihis was fair enough 
It, too, served Lo baffle the over-canny that the 

arithmetician's eduiation could nfVer overstep that was just 
the puzzle they fastened on and worried over I wonder 
what the German professors, good, easy men, would have 
said had they seen, as 1 did, Mahomet ligure out a sum with 
his tail to the board ’ 

I may be permitted to add that about the same rime I 
interviewed the njie famous for counting, “ Sally " by name, 
in the London Zoological Gardens, and 1 was in no way 
impressed by her inrelligencr After what I have wiittcn 
it IS not hard to suggest two or three wavs by which the 
oracle could have been worked I saw her count her straws 
for the keeper alone, and that gentleman appeared to 111c 
none too tolerant of questions or of interference 

I am prepared for believing, however, that counting is 
not beyond the scope of an animal '9 powers It is said that 
Scotch shepherds count their hocks of sheep in this wise 
they drive them through a gap, and the faithful collie ticks 
off by a bark every siore as it passes through 

It is not of late alone that clever horses have come to the 
front I happen to possess a MS diary written by a co 
Leitrim man in 1658 and 1659 In ihe first of these years 
the writer, James Reynolds, accompanied to London his 
uncle, Sir Jamea Ware, Auditor-Gcnerul of Ireland, and 
famous as an antiquary Among the sights of the metro- 
polis he records (hat he saw a " Nagg " which could count, 
answer questions, and fire off a small cannon 
There are undoubtedly degrees of intelligence within 
limits in all mere animals They are particularly observ- 
able in the dog and horse — the most highly developed in 
this respect of all our animal friends As every jarvey 
knows, each horse has a character of its own and mental 
powers all its own The same is true of our canine sub- 
ordinates A neighbour of mine has a cat which climbs up 
Che door-post ana opens the latch with her paw when she 
wants to enter the house This for a cat is, 1 think, more 
wonderful than are all the performances of the Berlin 
" thinking horse ” for a steed It is a trick, indeed, I have 
seen taught two or three dogs But the cat has had no 
training She owes her cleverness solely, 1 ,am assured, 
to her own powers of observation ' 

I am open to conviction, but t am greatly afraid the 
"German representative committee," including the "pro- 
fessor of the Physiological Institute of the Berlin Uni- 
versity," that have reported, according to the daily Press, 
on " Clever Hans " have written themselves down as at 
least not ungullible Joseph Meehan 

Creeveica, co. Leitrim 
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Misuse of Words snd Phrases 

In your i^suc of October attention was directed in 
the letter column to the misuse of language by English 
SLientifiL writers bince the ^subject of the indictment is 
one of importance and iince the criticism is in my opinion 
well founded, I am writing to support it 

There hcems to be a tendency growing .iitiong writers 
on siientific subjects, both in pure and applied science, to 
modify the English language to such an extent as to give 
use to no small anxiety with rebpect to its future state m 
SLientihc literature 

Lven if language is plastic, its plasticity is limited 
Since Mcience ib based upon accuracy, the i ommunication 
of scientific thought should be ai curate Yet in a large 
percentage of scientific publiLalion*i in the l'ngli«ih language 
sentences that are grammatically anihiguoiis occur fre- 
quently, and not stldoin such as have no meaning Ihe 
vense intended may be, indeed, derived from thorn either 
through study of ihe context, or through exertion of one’s 
<.cipntific instinct, but iL is surely just to demand that the 
unnecessary labour of a cryptograminic research be not in- 
flicted on the reader Viewed in its cnidi st aspect, such 
inisu'^e of language is an act of di*>iourli<«> to the reader, 
so legitimate resentment should provoke no surprise in the 
authoi 

It is common in a certain < lass of publications to meet 
files of nouns man lung Ihroiigh the p iragraph? Although 
this may at times indicate a well grounded denvalion of 
adjectives, yet it i** frequently unneiessarj, iilher since a 
suitable ailjeitive exists, or since a pri posiliunal or adveibial 
phrase convevs the nieaning exactly 

Vanous other p.'irts of speech are frequently misused 
'Jliere is no need for line style in scientific [Jtiralurr, hut 
good style is obligalorv, ber,iuse it is an essential con- 
comitant of the ai curate expression of ilear thought 
October 17. F Eslomiif 


SCIENCE IN SPORT » 

T he late Prof Tait was. probably the first to bring 
scientific principles and rnethods of experiment 
to bear upon the mystery of the flight of a j^olf ball. 
Newton, in a pregnant note on the defiection of a 
tennis ball in air, gave the foundation principle, which 
curiously enougli both Euler and Poisson rejected as 
of no account Robins and (later) Magnus experi- 
mented on the effect, but it wax left to lait to work, 
out the problem m detail His papers on the rotating 
spherical projectile virtually form a new chapter in the 
dynamics of rotation In these papers, and elsewhere 
in more popular form (r g in Naturk, voI xlii p. 420, 
i8go), he lays down clearly the conditions which must 
be fulfilled if a man is to drive a f.ir and straight ball. 
Slicing, pulling, topping, are all completely explained 
along the lines of Newton's remark, luimeriial tests 
are supplied, and various possible curves of flight are 
calculated out and drawn 

Tait showed how the ball must be started if it is to 
finish aright The difficulty tht ordinary golfer ex- 
periences IS to give the proper start. This is hii 
problem , and the mode of solution is as varied as the 
temperament of the player There is, in fact, a con- 
tinuous gradation of style and effprt from the simple 
minded golfer whose one aim is to hit the ball to the 
nervous and pathetically anxious one who looks to 
every detail of grip and stance as a sine qud non to 
perfection There must, however, be a best way for 
every individual, and in discovering this the aspirant 
no doubt should be guided by scientific principles 
This 15, perhaps, the most important practical stand- 
point from winch to view Mr George W Beldam's 
intcftesting and beautiful book, “ Great Golfers Their 
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Methods at a Glance " It is doubtful if methods 
essentially kinetic can be effectually disclosed by 

g lances at a few critical positions statically pictured 
y instantaneous photography Nevertheless, Mr 
Beldam's idea is a good one, and has been carried out 
with great manipulative skill. The idea is to obtain 
accurate pictures of some of our best golfers, pro- 
feshional and amateur, in their characteristic poses as 
they address and play a ball, and to be able from those 
pictures to deduce important conclusions By a simple 
system of rectangular coordinates, with origin at the 
ball and one axis in the desired direction of ffight, the 
positions of the player’s feet are accurately shown 
The grip of the club, the poise of the body at different 
stages of the stroke, and the position of the arms at 



Fig 1 —Golf Ball Iuvidb an Iron Club after impact From ** Great 
GolferB 


the top of the swing, are all recorded as the player is 
taking his normal stroke The descriptive discussion 
IS given by the four professionals Vardon, Taylor, 
Herd, and Braid in regard to their own pictures, and 
by Mr Hilton in regard to the pictures of the 
amateurs 

It IS evident that all the motions of the body, head, 
arms, thighs, legs and feet are governed by the way 
the club 15 raised to the top of the swing and brought 
down again to the finish of the stroke. Keep the head 
steady--be 5 t done by keeping the eye on the pall — keep 
down tk right elbow, and practice will do the rest 
The backward swing of the chib and arms makes the 
body forate easily about a vertical axis, and produces 
naturally the characteristic bending of the left knee 
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(in a right handed player) It is interesting by 
measurements on the successive positions of the j^yer 
as he (1) addresses the ball, and (a) reaches the top of 
the swing, to determine how much, if at all, the head 
rises In this respect, for example, Vardon and Taylor 
differ decidedly Exactly the instant dunng the swing 
at which the left leg begins to support the greater part* 
of the weight of the body is not clearly brought out. 

There are of course great difficulties, even with an 
exposure of only one-thousandth of a second, in catch- 
ing the player at the very instant the ball is struck, or 
just before the impact takes place Out of the 268 

action photographs ” three only can be accepted as 
giving any information regarding this critical moment. 
It is just hero, in fact, that a word of criticism might 
be offered From a scientific point of view the 
numerous pictures representing the finish of the stroke 
are comparatively worthless — beautiful and striking 
and “ characteristic " though they are as showing the 
pose of an athlete who has just done the deed We 
could gladly have dispensed with half a hundred of 
these for the sake of even an extra half dozen like 
Taylor’s Nos xxi and xxvni Unfortunately in these 
particular oictures the ground is not chalked off with 
the pattern of six-inch squares, so that we can only 
roughly estimate the position of the ball when it was 
struck 

In plate xxviii (here reproduced) the blurred image 
of the moving golf club and of the still more rapidly 
moving ball are finely brought out, while the player, 
with the exception of the right arm and hands, is as 
steady as a rock Wc may roughly estimate the 
velocity of the ball to be nearly aj times that of the 
club The exposure is stated to have been i/iooo of 
a second The blurred image of the club head may be 
estimated at not less than 4 inches broad, giving a 
velocity of about 370 feet per second for the club head 
after impact This would mean fully qoo feet per 
second for the ball Tait gave a great deal of atten- 
tion to this point, and concluded that a well driven 
ball rarely left the giound with a greater velocity than 
350 feet or 400 feet per second The discrepancy is 
great, and points to some fundamental error either in 
Tnit's mode of measurement of the velocity or in Mr 
Beldam’s mode of mea'^urement of the exposure The 
photograph tells its own tale, and is above criticism, 
but we have no precise account of how the times of 
exposure were estimated A few more pictures of the 
kind just discussed, showing the motion immediately 
before impact, at impact, and immediately after, with 
different clubs and different balls, would give some 
really important information as to velocities and 
coefficients of restitution 

Every golfer knows the value of steady and accurate 
putting, and how curiously variable is his " form '* 
in this respect Mr Beldam’s photographs bring out 
the very familiar fact that stance and pose are of com- 
parative insignificance In a small pamphlet on The 
Art of Putting ” Mr Beldam has notably supplemented 
his volume Here we have six photographs Illustrating 
the style of Mr Travis, Amateur Champion of 1904, 
and fourteen of Jack White, the Open Champion 
Each discusses his own methods The professional’s 
account is particularly instructive, and touches on many 
difficult points, such as putting uphill or downhill or 
on a Side slope ; but here, as in billiards, a knowledj^ 
of how to do IS one thing, and the power to do quite 
another 

It IS certain that as an exponent of good method 
no book on golf can compare with " Great Golfers ; 
and we have indicated above that Mr, Beldam’s photo- 
graphs have a scientific value quite apart from the 
"science ” and art of the royal apd ancient game. 

C. G« 
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A GERMANS DESCRIPTION OF ITALY 

T he volume before us might not inappropriately 
be called an “ Encyclopsdia of Italy " It deals 
In the Arst eight chapters with the general geo- 
graphical and geological features of the country. 
Its 5hape» its surrounding seas, the relief of its 
principal mountain ranges, its geological con- 
struction, its climate, hydrography, fauna and 
flora. The next seven chapters deal generally 
with the Italian people and thcir life, the 
subject being classified under the various headings 
of population, history, products, commprcp and trade, 
political institutions, religion, 
art, language and science. 

The sixteenth chapter, which 
15 devoted to "Topography,” 
extends over more than 120 
pages, in it the various dis- 
tricts of Italy are taken in 
turn, and their principal 
to)vns, antiquities, rivers, and 
mountains arc dealt with in 
some detail 

To write a treatise of this 
character is no easy task, if 
the book is to convey any- 
thing like an adequate 
account of the country To 
test the completeness with 
winch the author has accom- 
plished his work wo have 
consulted the book under 
various headings selected it 
random, and in few case^ 
have we found any point of 
real importance or interest 
missing The account given 
of the Italian lakes is very 
thorough, and contains details 
of their principal features, as 
well as information of n 
statistical character and 
several illustrations Sbll 
greater interest attaches to 
the sections dealing with 
volcanic action and earth- 
quakes, in which excellent 
illustrations are given of 
Vesuvius in its varioui* 
aspects, the Solfatara, Etna, 
and the Lipan islands, and 
the references to the changes 
of relative level of the land 
and sea at the Temple of 
Serapis and the Blue Grotto 
may be cited. The chapter 
on " Plants and Animals ” is 
not, perhaps, so fully treated 
as other parts of the book, 
and also there are a few slight 
ktaccuracles, probably result- 
ing from the difficulty of finding exact equivalents for 
the German Words in the English translation 
Whether the name " manna ” is correctly applied to 
the sap of the Calabrian flowering ashes (p 114) is 
a point on which we are not competent to pass judg- 
mfiilt, It should, however, be mentioned thdt " manna 
of the desert " has been considered to be a lichen 
When the fruit of the olive is described as green. 
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brown, or red (p 116) the latter term hardly appears 
suitable On p i3o the name gorse ” is applied 
to Gdiufta hispantca, a plant which, indeed, often 
takes the place of our English Ulex in Italy, but can 
hardly be properly called " gorse ” 

Again, it IS doubtless probable, as stated on p 122, 
that fishermen often apply the term " frutta di mare ” 
to shell fish generally, but correctly speaking this is 
the name of the edible echinus The large cuttlefish 
or octopus IS too characteristic an article of food at 
Naples to be omitted from the list, and the Agoni and 
large trout of the Lombardy lakes ought to receive 
some mention 



— Arco nalUTBla in Capri From Pror Deecke'i " Italy ' 
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We pass on to the chapter on Political Institu- 
tions,” where it is particularly interesting to sec what 
.1 German thinks of the slipshod wav things are 
done in a free country like Italy Prof Deecke 
strongly condemns the abuses resulting from political 
liberty and local government aS practis6d in that 
coulUry , for example, he says (p a^i) 

"Ths successful working of A liberal constitution 
and self government presuppdses a conscientiousness 
and dl^interestednesg atnortg the officiaU. There is 
little of these qualities to be seen m Italy. The 
honorary flosts are looked upop as a kijtid of milch- 
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COW which must be milked with all one's force when 
one is at the helm. In addition to this there is the 
want of scruple as regrards public money, which, ac- 
cording to a very general view, exists in order to be 
appropriated to any plausible pretext or to be secured 
for one's family or friends . ” 

The author also condemns the wasteful system which 
exists in municipal bodies of embarking on costly 
■enterprises, which are discontinued after the next 
municipal election when another party comes into 
power In this way the money of the ratepayers is 
squandered away with no return In rcg.ird to the 
confiscation of the monasteries, the fol leaving sentences 
may be quoted — 

'* These regulations, however, have been applied in 
the half and half manner characteristic of Italy." 

The vast ccLlesiastical possessions seized by the State 
were sold or squandered in the course of a few years ’* 
** Thus the enormous source of income which might 
have proved a blessing to thousands and created a 
small class of landed proprietors has failed to bestow 
the expected benefit on the country " 

On p. 379 we are told, " The Building Societies arc 
almost a public calamity " " The hideous new 
quarter near the railway station at Naples, on the 
Vomero at the same town, and in the Campus 
Martius at Rome are the best proofs of the results 
of carrying on business in this manner " 

Speaking of universities. Prof Deecke makes the 
following remarks, which are equally applicable to 
our English system : — " There is another difference 
as compared with Germany, namely, that the Professor 
appointed to hold a course of lectures is not allowed 
to take a general survey of his subject or to handle it 
fully, but has to dispose of a prescribed section of 
the subject in the three hours a week, so that at the 
final examination questions can be set within this 
narrow circle The instruction given at the Uni- 
versities naturally suffers, and still more the scientific 
training of tho students, which can only be described 
as unsatisfactory " 

The chapter on art. language and science contains 
a list of the principal learned academies of Italy, 

In connection with music, the author remarks — 
" The music of Wagner, poor in melody and difficult 
to understand, has not become naturalised in Italy " 
As illustra^tmg more fully the wide and varied range 
of the subjects treated, we may instance the statement 
that there are ten times as many murders in Italy as 
in Germany, the regulations limiting the number of 
barrel-organs in Naples, the number of pedlars, the 
method of smelting sulphur, the statistics of Italians 
abroad, observations of terrestrial magnetism, the 
superstition according to which cats' tails are docked, 
a portrait of Garibaldi and a plan of the harbour of 
Genoa, photographs of Roman cattle, and descriptions 
of Italian cheese. 

The section on topography might be very well 
studied by anyone contemplating a tour m Italy It 
gives an excellent account of the features worth 
noticing in different districts, and it includes the 
Maltese group as well It is well Illustrated But 
for that matter the whole book would well repay 
reading before or after visiting Italy The average 
tourist contents himself when visiting a new country 
with seeing the principal churches and picture 
galleries, usually conducted by a guide, but to visit 
a country properly a wider survey should be taken, 
and a book like the present consulted To the writer 
this book brings back the moat pleasant reminiscences 
of bygone travels in Italy ; to the reader who has stayed 
at home it presents as graphic a picture as any book 
can present of everything that Is Italian. 

/ G. H. Bryan. 
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DISEASE-PROOF POTATOES? 

'T'HE recently established National Potato Society 
has as one of its many objects the discovery of a 
" disease-proof " potato Even if it only succeeds in 
throwing some light on the relative immunity of some 
varieties, and on the causes of that comparative exemp- 
tion, It will do some good Next to wheat, there is no 
crop more important in this country, and whilst wheat- 
grouing seems to be getting more and more unprofit- 
able, the culture of potatoes is extending so much that 
It 15 evident that the growers must find some good 
reason for the increased pioduction The enormous 
importations from Germany, Holland, and other 
countries should serve as a stimulus to our farmers, 
for it is obvious that, excepting in the comparative 
cheapness of labour, those countries possess no special 
advantages over our own m the matter of potato- 
growing 

In dealing with the question of the potato disease, 
by which w'e mean the rotting caused by the fungus 
Phytopthora mfestans, there are two principal subjects 
of inquiry first, the Iife-history of the fungus , 
second, the constitution," if we may use so vague 
a term, of the potato plant 

Neither of these subjects can be thoroughly investi- 
gated by the average potato grower All important as 
they are, they lie outside the range of his capabilities 
It is to our research stations or to individual experi- 
menters that we must look for guidance Even now 
the life-history of the fungus is imperfectly known 
We do not know for certain what becomes of it in the 
winter, nor why it suddenly bursts into activity under 
certain atmospheric conditions We do not know for 
certain whether it can pass any portion of its life on 
some other plant under another guise We do not 
know^ for certain if a resting spore is formed, and our 
knowledge of the mycelium during the winter is, for 
the most part, conjectural rather than real Here, then, 
are subjects for inquiry at once of the deepest physio- 
logical importance and of the greatest practical value 

As to the so-callcd disease-resisting varieties, also, 
further information is wanted, and this the practical 
man might supply A visitor to the recent display 
of potatoes at the Crystal Palace, seeing the innumer- 
able varieties there exhibited, might well wonder 
whether they all " supplied a want," and it was con- 
sol.atory to the casual observer to hear even experts 
acknowledge the imprassibiUty in some cases of dis- 
criminating one variety from another by the tubers 
alone. Had it been possible to show the haulms, the 
foliage, and the flowers and fruits with the tubers, 
as was, in fact, done in one or two cases, some points 
of distinction might have been forthcoming 

But although there is often a close resemblance 
betw^een the tubers of one variety and those of another, 
and although it frequently happens that tubers of quite 
different shapes may occur on the same plant, yet it 
does not appear, from our present knowledge, that 
this similarity on the one hand, or this diversity on 
the other, is associated with any structural change 
which shall indicate either immunity from disease or 
increased susceptibility to its attacks. In the caSe of 
potatoes, certain varieties, like Sutton’s Discovery, are 
unusually robust, producing haulms almost woody in 
their character, and these are found to be less 
susceptible to disease than are others of softer, more 
juicy consistence, which are more easily penetrated by 
the fungus hjrphs Differences of this character, de^ 
pendent on increased vigour of growth, are recognleed 
by the growers, but we are not aware that micro- 
scopists have as yet made any researches into the 
structure of the potato foliage with special reference 
to its immunity from, or susceptibility to, disease. It 
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Ifl certainly desirable that such investi^ationa should 
be made, although, in view of the investigations on 
various species of Bromus and their liabiUty to disease 
made bv Marshall Ward, Salmon, and others, it is 
doubtful whether mere microscopic investigation of 
the internal economy will furnish more valuable re- 
sults than comparative macroscopical study of the 
haulm and foliage Great physiological differences 
may, on the one hand, exist m conjunction with 
uniformity of structure, and, on the other hand, great 
external differences may exist without appreciable 
physiological diversity 

Mme improved method of investigating the nature 
and construction of the protoplasm seems to be re- 
€|uircd, and when this is obtained our knowledge of 
the relation of function to structure will of necessity 
be much enhanced At present the three most efficient 
means of preventing or combating the disease arc the 
production of immune varieties, the use of sulphate 
of copper tn the form of Bordeaux mixture, and the 
adoption of " high-moulding,” by means of which 
access of the fungus spores to the tubers is at least 
in part prevented 


JVOTE5 

We regret to announce that Dr Selim Lcmslrom died at 
Helsingfors on October 2, in the sixty-<iLxth >ear of his ago 
Dr Lemstrom devoted much attention to experimental 
Investigations on the uses of electricity in stimulating the 
growth of cereals vegetables, and other plants 

As already noted in these columns, a distinguished 
party of French physicians and surgeons has during the 
past week paid a visit to London in order to become 
acquainted with our medical schools and hospitals and to 
study their methods and administration About 150 gentle- 
men availed themselves of the opportunity, amongst others 
M Lucas Championniftre, Prof Poirier, Prof Mane, Prof 
Netter, M Louis Martin, M Huchard, M Tnboulet, 
president of the French committee, and Dr Sillonville. 
secretary An English committee, with Sir W Broadbent 
as president. Sir T Barlow and Dr Dundas Grant as 
treasurers, and Drs Dawson Williams and Jobson Horne 
as secretaries, made arrangements for the reception and 
entertainment of the visitors Visits were paid to the 
hospitals, general and special, the physiological laboratories 
of the University of London, University and King's 
Colleges, the Lister Institute, the Royal College of 
Surgeons, cancer research laboratories, the County Council 
laboratories at Cl ay bury, the London School of Tropical 
Medicine, and to the Islington Infirmary The visitors 
expressed themselves as specially pleased with the order 
and neatness, the decorations, &c , and the home-hke 
comfort of the wards of our hospitals During the visit 
they were the guests of the editors of the Lancet, Dr and 
Mrs. Dundas Grant, the Dean of the Faculty of Medicine 
of the University of London and Mrs Butlin, and on 
Wednesday evening, October la, they were entertained at 
a farewell banquet at the Hotp] Cecil, at which Sir W 
Broadbent presided. The chairinan, m proposing the 
health of the King, alluded to His Majesty's interest in 
hoepitals and medical work The other toasts were the 
President of the French Republic, and ” Welcome and 
Au rsooir," proposed by the chairman, our guests,^ by Dr 
George Qgilvie, responded to by M Championni^ and 
Prof. Huchard; and the Faculty of Medicine of Paris, by 
Dr. Pje-Smith, responded to by Prof. Poirier, Prof. 
Chauffard, and M. Triboulet. The visit has been a great 
■uocaM, and ahould prova a benefit to both nationa* 
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Rbuter reports that the commandrr of the Neptune 
Scientific Research Expedition to Hudson Bay and the 
northern waters has returned to Ottawa with several 
interesting mementoes of the Franklin Expedition 

Mr H Mshtin Leakf, uf Christ's College, Cambridge, 
has been appointed eLonomic botanist to the Government of 
the Lnited Provinerc, India, and proceeds at once to the 
botanic gardens, Saharanpur, N W P 

A cosiERENCR of members of the Museums Association 
and others interested will be held at Warrington on Satur- 
day afternoon, October 29, for the purpose of discussing 
subjects of common interest to Chose concerned in the work 
of muieums, art galleries, and kindred institutions 

The Electrician annoumes that a longiess for the purpose 
of discussing the produLtion and appluatum of Rontgen 
rays will be held in Berlin on April io, if)o^ The occasion 
IS the tenth anniversary of the discover), and Prof Rontgen 
will be present as the guest of honour 

A COURSE of twelve Swiney Iciturrs on geology will be 
commenced by Dr J S Flett at the Virtona and Albert 
Museum, South Kensington, on Monday, November 7 
The subject of the loLlurib will be ” Geologv — the Record 
and Its Interpretation ” Admission to the course is free 

Tiif King has consented to give his patronage to the 
Sanitary Institute, which is carrying on a large work in 
teaching and examining in hygiene and sanitary science, 
both in the United Kingdom and in other parts of the 
Empire 

At the opening meeting of the new session of the Royal 
Geographical Society, to be held at the Albert Hall on 
November 7, Captain Robert F Scott will deal with the 
leading features of the National Antarctic Expedition At 
subsequent meetings Lieut Royds will deal with the meteor- 
ology of the expedition, Mr Ferrar with the geology, Dr 
Wilson with the zoology, and Mr Bernacrhi with the 
terrestrial magnetism 

The inaugural meeting of the Association of Economic 
Biologists will be held at the rooms of the Linnean Society, 
Burlington House, on Tuesday, November 8, at 3 p m All 
who signify to Mr W E Colhnge, the University, 
Birmingham, their intention of becoming members before 
October 31 will constitute the list of original raiimbers 

We learn from a note in the Isle of Man Times that 
within the last few days the large pond at the biological 
station and fish hatchery, Port Erin, has boon in great part 
emptied for the purpose of examining the condition of the 
stock of fish of spawning size and the state of the bottom 
of the pond Out of 180 large adult plane uhich had been, 
at various times since the autumn of 1903, deposited therein, 
168 were safely transferred to the lower supply tank Ihe 
condition of these fish was all that could be desired , they 
were thick, strong, and well fed , many were very large 
there were also very many young plaice which were hatched 
at the station last Easier from parents in captivity — the 
large fish alluded to, and so have been under artificial 
conditions — made as natural as possible — during the whole 
of their existence These young plaice, four to five months 
old, were from one to four inches long (the large variation 
in size is noteworthy), active, and well nourished Some 
hundreds were picked out for experiment in rearing in small 
wood9n tanka lately fitted up There were also found some 
shrimps, some young of the cod tribe, and a small shoal 
of young herring (whitebait size). All these must have 
passed through the pumps from the sea, probably in a larval 
condition. The young plaice examined were found to be 
feeding mainly on Copepoda 
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It 1b announced in the Times that the Secretary of State 
for India has appointed an expert committee to assist In 
and supervise the preparation of an abridged and revised 
edition of the Dictionary of Indian Economic Products," 
by Sir George Watt, the editor of the original work, which 
was issued in seven octavo volumes, with index, between 
1889 and 1893 The nrw edition will be compressed into 
two volumes, and care will be taken to give the latest 
figures and information available m respect to the products 
described, and to their commercial development Special 
facilities have been afforded for Sir George Watt to carry 
on the work of revision at Kew, and Sir W, ThiselCon-Dyer, 
director of the Royal Botanic Gardens there, is chairman 
of the committee, the other members being Mr F W 
Holderness, secretary of the Revenue and Statistics Depart- 
ment, India OfTice , Prof Wyndham R Dunslan, director 
of the Imperial Institute, and Mr J S Gamble, late of 
the Indian Forest Department 

A SECOND conference of local authorities, owners of fore- 
shore, and others interested in the defence of the coast 
against the encroachment of the sea in the counties of 
Norfolk and Suffolk was held at the Guildhall, Norwich, 
on October 15, for the purpose of considering the report 
of the comrniltee appointed by the previous lonference Dr 
H B Walker, mayor of Lowestoft, presided The report 
stated that the Government had been asked to adopt 
promptly such measures as would preserve the sea coasts 
from waste and provide a more equitable adjustment of the 
financial burden which now pressed exclusively upon the 
Iinmediote frontagers Mr Nicholson (town clerk of 
Lowestoft) said that the Board of Trade had declined to 
appoint an engineer to make inquiries A resolution was 
adopted in favour of communicating with other authorities 
in Great Britain whose districts abut upon and are liable 
10 erosion by the sea, apd with members of Parliament re- 
presenting such districts, td ascertain how far they would 
cooperate in an application to the Government to accede to 
the recommendations contained In the report 

It is reported that the Antarctic relief ship Morning has 
brought home a considerable collection of natural history 
specimens which will supplement those obtained by the 
Discovery A considerable amount of dredging was 
accomplished on the Morning, so that the collection consists 
chiefly of marine invertebrates As she is an Admiralty 
ship, all the specimens collected will doubtless be handed 
over to the British (Natural History) Museum, where the 
Discovery collections have already been received 

In the Irish Naturalist for October Mr D. R P Beres- 
ford records the discovery in Ireland of a second nest of 
the Continental wasp, Vespa tufa austriaca , the first was 
found in 1902 

In his report for 1903 (Issued in the Circulars of the Royal 
Botanic Garden) the Government entomologist for Ceylon 
refers with satisfaction to the appreciation of the efforts of 
his department Co aid cultivators in freeing their plant- 
ations from the attacks of noxious insects The report deals 
largely with chose affecting the tea-plant 

The contents of ^ part 1. of the second volume of the 
quarterly issue of the StmChronian Miscellaneous CollecUons 
include a continuation of Messrs. Ulrich and Bassler'p 
reviBon of the Palsozoic Bryozoa; a paper by Miss E 
Wodd on Devonian 'crJnoids, with descriptions of new genera 
hnd species , and a review of the triton and frog-shells by 
Mr. W H Dail, In which severhl new subgeneric names are 
proposed. 
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The Society for the Protection of Birds has issued os « 
leaflet an abbreviation of an admirable article By Mr W P. 
Pycrafe on the manufacture and sale of Che so-called 
" osprey " plumes, which recently appeared In KnoiUUdgp 
and Scientific News In the October number of Bvrd Notes 
and News the society directs atCenCion to the marked de^ 
crease in the number of swallows visiting this country and 
the Continent during the last few years The scarcity Is 
attributed to the capture of these birds for their plumage 
and fur the table, and iC is suggested that extensive netting 
must take place at both migrations, though where Chl^ 
occurs has not been ascertained 

According to the report of the Manchester Museum for 
IQ03-4, It appears that the most important acquisition re- 
ceived by the museum during the period under review 14 
the Cosmo MelviHe herbarium, which was presented by the 
ihairman of the ronimittpe The contents of this cpllec-4 
tion, stated to be the only private one of which the limiCfe 
extend beyond (he Pdlxarctu. region, are estimated to 
number more than 40,000 species It Is incidentally 
mentioned that the skin of Napoleon's Arab charger 
" Marengo," which is reported to have been lately dis- 
covered in a cellar ut the Louvre, wik. formerly in the 
Manchester Museum The skeleton is, we believe, in the 
United Service Museum 

The latest of the senes of handbooks to the contents oi 
the Horniman Museum at Forest Hill, issued by the London 
County Council, relates to the fresh-water aquariums and 
vivariums In these receptacles are exhibited a large 
number of the common British invertebrates, together with 
a selection of fishes, reptiles, and amphibians The descrip^ 
tions of the various species grouped are written, as a rul6, 
m language which can be well understood by the orditiary 
reader, we may point out, howeveri that if it is necessary 
to explain a term like " Ponfera " It is equally necessary 
to do the same in the case of one like " unlcellliJar " 
(p 4), the meaning of which, we venture to think, will not 
be comprehended bv 1 per cent, of the visitors to thfl 
museum 

In the October issue of the Journal of Conchology Mr^ 
A J Jukes-Browne refers to the dissatisfaction which 
.exists among many naturalists on account of the sweeping 
changes proposed In zoological nomenclature by a strict and 
slavish adherence to the rule of priority He points out that 
no less than a dozen familiar names of molluscan genera 
would have to be changed If those used in a certain obscure 
work be admitted The evil is a very real one, and we refet 
to two points m connection with it In the first place we 
notice that in the main only systematic naturalists adopt 
the proposed changes, anatomists, physiologists, Arc., 
adhering to the old names , this at once introduces a dual 
system of nomenclature, which is much to be deprecated. 
Secondly, it may be admitted that to specialists the cBangAi 
in nomenclature iit their own particular groups are not Vaty 
serious, as they ought to be able to keep abreast df 
them, but to "all-round" naturalists such changes are 
very serious indeed An authoritative conference 6n cHe 
subject Li urgently needed 

In the Revue giniraU des Sciences (SeptemlMf 3,9) 
M Ernest Fourneau describes tho chemical constitudofl 'qI 
the chief local ansesthetlcs, such as cocaine, eucalne, 
and diecuBsei the nature of the chemlcaj ^rbUpS an^ 
arrangemefit on wbirh analgesic actfon ^etua to d^Pjeod*^^^ 

Wb have received M^ W. Martindale's pride Uat'M 
druge, tfhamlcalit idfglcaL'' kuIrtimniCB^ &c The caiaingise 
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of 4 ru^ 8 , chemicals, and microscopical stains seems to be 
very completei and we note that several pages are devoted 
to X-ray apparatus 

In the BuUeitn of the Johns Hopkins Hospital for 
September (xv , No 162) Dr Howard Kelly describes an 
ingenioui Instrument, the piezometer, for measuring 
degrees of resistance, e g rigidity of the abdominal wall 
or the limits of a tumour Reviews of books and some 
medical and medico-histoncal articles complete this excel- 
lent number. 

In the BuUetm internaUonal de VAcaddmte des Sciences 
de Cracovte (No. 7, July, 1904) M Nitsch describes some 
experiments on rabies in rabbits, and states that the earliest 
symptoms of infection are movement of the jaws and grind- 
ing of the teeth M Maziarski discusses the relation of the 
nucleus to the cytoplasm, and M Kowalewski describes a 
new species of tape-worm, Tatna biremis, found by him 
in the intestine of Podteeps aunfus 

The Liverpool School of Iropical Medicine has issued an 
important senes of reports on trypanosomiasis by Drs 
Dutton, Todd, and Cliristy, which seem to establish con- 
clusively that sleeping sickness is trypanosomiasis, although 
there are severe and even fatal cases of the latter in which 
the somnolence la not observed In one of the expedi- 
tions of the school a blood-sucking larva of nocturnal habits 
was found 10 be abundant m many districts of the Congo 

In the October number of the Journal of Hygiene (vol iv , 
No 4) Dr Boycott discusses the diagnosis of ankylostorp<i 
infection with special reference to the examination of the 
blood, Dr Todd describeb experiments on the preparation 
of dysenteric toxin and antitoxin, and Dr Castellani details 
researches on the etiology of dysentery in Ceylon The 
Swedish Antarctic Expedition forma the subject of an 
article by Dr Ekelof, the medical member of the expedi- 
tion, in which he discusses its medical aspects 

An interesting report by Drs Jobling and Woolley on 
Texas fever of cattle in the Philippine Islands is published 
by the Bureau of Government Laboratories, Manila (1904, 
No 14) Some imported American cattle, after inoculation 
for rinderpest with the blood of native animals, rapidly died 
With all the symptoms of Texas fever Investigation proved 
that Texas fever was endemic among the native cattle, 
which, however, had acquired an immunity and sufTered bgt 
little from the disease The species of tick in the islands 
was found by Mr Banks, Government entomologist, to be 
the Australian variety {Boophilus auzfralij) 

The Meteorological Department of the Transvaal (Mr 
R T. A Innes, director) has issued its administration re- 
port for the year ending June 30, 1904 Such of the instru- 
ments ordered from this country as had then arrived there 
had been distributed, and continuous records of some elements 
would be available from July 1, 1904 Rain gauges were 
considered to be the most important for immediate erection, 
and nearly aoo voluntary ob^servers hod been supplied with 
these instruments All the observations made in the colony 
will be published in an annual volume Telegraphic or 
telephonic weather reports are received daily from twenty- 
nine stations, and telegrams exchanged with other colonics 
The staff Is at present much too small for the important 
ivork in hand 

Part Hi of the new monthly journal Ls Radiiim contains 
A summary by Prof Turpaln of the present methods of pro- 
ducing high frequency curfents, an account by M. M 
Moulin of the n-rays and the mbthods used jn thejr study* 
pud an article by ,Dr. A. Darier on the physiological effects 
of the radiations from radio-active substancta. r ' 
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Bv slightly modifying Pocklmgton’s method of observe 
ation, M H Dufet has succeeded In making measurements 
of the rotatory power of biaxial crystals In the directiOQ 
of the optic axes The results arc described in the October 
part of the Journal de Physique With the apparatus 
employed it becomes possible to make observations with 
much thicker plates than have hitherto been used, and in 
this way to obiserve a large number of turns of the isochro- 
matlc spirals instead of only their commencement The 
paper is illustrated by photographs, and the accompanying 
figure represents the rings and spirals for the violet mercury 



line A 415b in the tase of iht slightly birefringont substance 
rhamnose Ihe plale used was lut normally to the 
stronger axis, and had a tliickness of b 27 mm Ihe rota- 
tion along the symmetricdl opde axes of cry»ialhne 
d-tartaric acid has a value of - 114° per uni , it is a strikingf 
fact that the rotatory dispersion of solid tartaric acid ht 
normal seeing that 111 aqueoub soluiiop the dextro-rotation 
of the acid undergoes very anomalous changes with van- 
ation of the wave-length All the biaxial substances studi^ 
which were found to show rululory polansdtion in the solid 
state are capable of existing in eiiantiomorphous hemihedral 
forms 

An interesting paper by T Godlewski on the dissociation 
of electrolytes in alcoholic solution appears in the Bulletin 
of the Cracow Academy of Sciences (1904, No bj The 
well known dilutioil law of Ostwald is satisfied by all 
the eight acids Which have been examined The order iij 
which the acids .ipjjerir, when arranged according to Lbq 
magnitude of their electrolytic dissociation (jonstants, is 
dilTcreiit from that which 'holds for aqueous solutions of 
the acids 

A VERY sensitive method of testing for minute traces of 
gold IS described by J Donati in the , of 

the Vienna Academy 0/ Sciences (vol cxiit p, rfo) A sHk 
or woollen fibre, previously treated with a solution of tannljl 
or a solution containing pyrogalloi^ and stannous chloridsj 

15 immersed in the acidified sokillon be examined^ fo^ 
gold If present, the latter is precipitated in the co 
form on the fibre, and imparts to it a red coloration 

16 observed by examining the fibre under the microscopm 
With a silk fibre, mordanted with pyrogallol and stannous 
chlonde, 2Xio~” gram of gold can thus be detected 

Some interesting observations on aqueous solutions 
inRgnesIum oxalate are communicated by Kohlraiisch 
and^Myllys in the SltB^ngsbeTtchU of the Prussian Academy 
of Sciences (1904, p 1323) By dissolving magnesivm 
hydroxide in aqueous oxalid acid, it is possible to dbtelri 
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■olutiona which contaifi three hundred times as much 
rnag-nesium oxalate as that present in the saturated solution 
of the hydrated salt Electrical measurements show that 
the equivalent conductivity decreases at an abnormally hig'h 
rate as the concentration increases This and other pheno- 
mena furnish strong evidence in support of the view that 
polymerised molecules are present in the solution in con- 
siderable proportion 

A SECOND edition of Mr Dorrhardt's “ Arithmetical 
Examples," to which twenty-four pages of new cKorcises, 
oral and otherwise, have been added, has been published by 
Messrs Rivingtons 

A " Grouethical Political Economy," by Mr H Cunjng- 
hame, C B , is about to be published by the Oxford Uni- 
versity Press The work is an elementary treatise on the 
method of explaining some of the theories of pure economic 
science by means of diagrams 

The Oitober Issue of the Popular Snence Monthly is 
devoted entirely to the Cambridge meeting of the British 
Association Dr Pritchett, president of the Massachusetts 
Institute of Technology, contributes "A IraveLler’s View 
of the British Association Meeting," and in addition are 
included the presidential addresses of the Prime Minister, 
Prof. Horace Lamb, Mr W Bateson, Mr Francis Darwin, 
Mr Henry Balfour, Mr Douglas Freshfield, Prof C S 
Sherrington, and the Hon Charles A Parsons 


OUR ASTRONOMICAL COLUMN. 

Encke s Comet —The absence of further observations of 
Encke's comet has caused some doubt to be expressed as to 
the correctness of Herr Kopff's conclusion regarding the 
Identity of the object which he obtained on his photograph 
of September 11 

In the Astronamtsehe Nachnehtent No 3970, the same 
observer states that he has obtained conhrmatorv evidence 
which places the identity beyond doubt, although the comet 
JS still extremely faint and diffuse On a photograph ex- 
posed on September 17, ot ijh 29 2m (Heidelberg M T ). 
the same object appeared in the following position — 

R A *ih 40601 , dec =4-36“ 14' 

On comparing this position, and the one determined in 
the first observation (September 11), with the interpolated 
values obtained from the ephemens published bv MM 
Ocoulitsch and Kaminsky, it is seen that the ephemens 
requires the following approximate corrections — 

— o 7m and — 6' o 

Herr P Gotz, of Heidelberg, was unable to find the 
comet on September 6 with a 6-iiich telesiope 

Sthucturf of the Owoen Bands in hie Solar Spfx:trum. 
— In the September nuniber of the As trophy steal Journal 
Mr O C Lester, of the Sloanc Ph^sual Laboratory, Vale 
University, disiusses the results recently obtained bv him 
in a research as to the nature of the oxygen bands in the 
Bolar spectrum, of which the B group is a typical example 

The purpose of the research was to investigate the 
relations existing between the lines of each band and betiv^n 
the several bands, including in the latter two bands above 
a which do not appear to have been discussed previously 

The results may be summarised as follows — (i) More 
accurate measures of the wave-lengths of the lines in groups 
A, fl, and a have been made, the a' band has been measured 
for the first time, and a new group (a'^) at X 5177 2 has 
been discovered and its lines measured (a) It has been 
shown that the oxygen absorption spectrum consists of two 
distinct senes of bands, Instead of one, which occur m pairs 
stmilarly to the series of lines in a band (3) Dfeslandre's 
first law concerning the djimbution of lines m a spectral 
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band, vie N = a+bn’ (where N b the vibration frequency 
number, a and b are constants, and n takes on all Jntegru 
values from o to n), Is shown to be inadequate to represent 
I the line series of the several bands A modification of this 
formula suggested bv Mr Lester is 

N = a4-fcrH- c-‘n*, 

and this reprchents the series within the limits of observ- 
ational errors , c and U are constants which are different for 
each senes, although the differences are but small 

Rrcurhent Markings on Ji'piter — From the inspection 
of several thouiiund drawing*, of Jupiter made during the 
last half-ientury, Mr Denning has arrived at the conclusion 
that " features exhibiting various peculiarities of appear- 
ance and rates of motion are lommon to certain latitudes 
and break out from time to time, enduring for certain un- 
known intervals, chon disappearing to be replaced by similar 
phenomena " Some exceptional outbreaks, no doubt, only 
take place at long intervals, whilst the evidences of others 
remain visible for long periods 

Mr Denning sugge!»t!> that if the old drawings could be 
collected and suitably discussed, considerable light mi^ht 
be thrown on the phv sical changes which are ever taking 
place 'J he value of this discussion must, in a measure, 
depend upon the continuity of the observations, and it is 
suggested that, as Jupiter is now being continuously 
observed and delineated, there will m a few years be ample 
material for such a discussion 

In the meantime Mr Denning suggests that further In- 
sight into the w'onderful atmospheric phenomena of the 
planet might be obtained from a study of the large number 
of drawings made by Schwabe between 1830 and i860, and 
the 300 or 400, or more, made by Schmidt between 1843 and 
1S80 (the Observatory, October, 1904) 

Comparison or the Iniensities of PnoTOGHAPHlc 
Stfllah Images — The second chapter of the " Instructions 
to Variable Slar Observers,” of whii h the first chapter was 
summarised in these mlumns on September 15, is published 
in the October number of the Bui/rfm de la Soa^lS ajfro- 
nomique de France V^anable star observers will find many 
points of interest and instruction in the present chapter, 
which deals with the details of obtaining suitable photo- 
graphs, and afterwards comparing and reducing the plates 

Ousfrvations in the Souihern Hemisphere — ^The Lick 
Observatory expedition to the southern hemisphere installed 
its apparatus at Santiago de Chile during the southern 
Winter of igo^, and commenced observations on September il 
(>no3) 

A detailed description of the instruments in use, the 
observations and results, is promised for a later publication, 
but in the meantime Prof W H Wright records several 
important results obtained with a powerful three-prism 
spectroscope attached to a Cassegrainian reflector of 
Q4 cm aperture, m No 2, vol xx , of the Astrophystcal 
Journal 

The stars Doradus, ui Velorum, 1 CariniB, m Pavonis, 
and T Sagittaru, have been found to have variable radial 
velncilies 

Obtiprvalions of a Centauri have also been made, and 
indicate an average difference between the radial velocities 
of the two components of about 5 17 km One probable 
explanation as to the cause of this difference is that U Is 
due to the relative orbital motion of the two components, 
and if this is true the parallax of the system may be deter- 
mined, becaui^e the visual orbit of the pair is already well 
known Dr Palmer made the computation, and obtained 
the follow'ing results — 

*=o 76 ' 

46 X 10* km 

a ^ mean distance between components iq kilometres, w* and 
m, = the respective masses of a, and o, Centaun In terms 
of the sun’s mass. 

The relative masses of the components, as previously 
determined, is about 51 49 in favour of the brighter. The 
spectrum of the Latter is of the solar type, whilst in that of 
the fainter the Iron lines are more pronounced and the 
calcium absorption is eaceedingry heavy. 
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7 /f 2 t CLASSlFlCATlOli OF STARS ACCORD^ 
ING TO IHEIR TEMPERAIVRE AND 
CHEMISTRY. 

1 

A LTHOUGH the observations made by Fraunhofer m 

1814 first indicated that the spectra of stars were not 
all of the same character, it was the more systematic observ- 
ations of Rutherfurd and Secchi fifty years later which 
revealed the fact that the different varieties of stellar spectra 
were, g-enerally speaking’, associated with stars of different 
colours The stars with fluted spectra, for instance, were 
generally found to be red, those resembling’ the sun in 
having abundant metallic lines were yellowish , while those 
in which the chief absorption was due to hydrogen were 
white Closely following these observations came Zollner's 
suggestion that the spectra niia-ht indicate the relative ages 
of the stars, and that the yellow and red stars were older 
and cooler than the white ones, thus giving birth to ihe now 
generally accepted view that the different kinds of stellar 
spectra represent different temperature stages in the evolu- 
tion of more or less similar masses of matter More direct 
evidence as to temperature differences was brought forward 
shnrtlv after by Angstrom, who directed attention to the 
probability that the flutings charaiteristic of the red stars 
originated m chemical compounds, and pointed out that the 
occurrence of flutings in su<.h a star as Betelgeutse might 
be taken as an indication that the temperature of the star 
was sufficiently reduced to permit the fonnatiGn of chemical 
combinations Subsequent researches have shown that all 
fiutings do not proceed from compounds, but the fact re- 
mains that in laboratory experiments flutings are only pro- 
duced by relatively cool vapours and gases, and their 
presence in the spectrum of a star may therefore be still 
accepted as evidence of greatly reduced temperature The 
broad distinction between the spectra of cool and hot stars 
was thus early recognised, but it remained to establish the 
sequence of temperature in the stars characterised by line 
spectra 

It was next pointed out by Sir Norman Lockycr in 1871 ‘ 
that the spectrum of the sun was intermediate between the 
more complex fluted spectrum of the red stars and the 
simpler line spectrum of the white ones, and further that the 
great development of the blue end of the spectrum in the 
white stars, as contrasted with stars like the sun, afforded 
strong presumptive evidence that (he white stars were the 
hotter Experiments had, in fact, shown that the con- 
tinuous absorption exerted by certain gases was restricted 
to the most refrangible part of the spectrum when the 
density was low, and advanced gradually into the visible 
spectrum as the pressure was increased Utilising this 
criterion, it thus appeared that the hotter a star the simpler 
was its jpectrum, and it was pointed out also that the 
metallic elements seemed to make their appearance in the 
order of their atomic weights As a working hypothesis, 
founded primarily on results obtained in solar inquiries, it 
was suggested that in the atmospheres of the sun and stars 
various degrees of dissociation were at work, so that in 
some cases the atoms which compose what at terrestrial 
temperatures we distinguish as metals, metalloids, and 
compounds, were prevented from coming together Hence 
“ the so-called elements not present in the reversing la^er 
of a star will be in course of formation in the coronal atmo- 
sphere, and in course of destruction as their vapour densities 
carry them down , and their absorptions will not only be I 
small in consequence of the reduced pressure in that region, j 
but what absorption there Is will probably be limited wholly 
OF in great part to the invisible violet end of the spectrum j 
Seechi's classification was, of course, made quite in- I 
dependently of such considerations as to temperature , but 
being based to a great extent on the colour? of the stars 1 
assoaated with the different spectra, the numerical sequence 
of his four well known types is more or less in accordance 
with the probable temperature gradation 
VogeH was the first to propose a classification professedly 
depending upon the supposition that the spectrum is In- 
dicative of the phase of development which a star has 
reached, and tnaklng use of the condition of the blue end 

1 Pkii Trmtu , wol. dahr , p. 49s f>B 74 )i vd rtndtA, «ol. IxsvU 
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of the spectrum as a guide to the temperature conditions 
In stars of his class 1 the more refrangible portions of the 
spectrum are of conspicuous intensity, in class 11 the blue 
and violet are weaker, while in class 111 , which includes 
Secchi 's third and fourth types, this part of the spectrum 
is described .is being strikingly feeble This is, indeed, the 
principal feature which is common to the several sub- 
divisions of each of the three classes, and, apart from such 
possible resemblance, it is difficult to understand, for 
example, how stars so widely different as Arcturus and the 
bright line stars of the Wolf-Rayet group could have been 
brought together in the same class Thus, although the 
idea underlying the classification was that of decreasing 
temperature in passing from the first to the third class, 
there was no adequate attempt to define the successive 
positions of the various subclasses on the descending scale 
of temperature 

Another idea was put forward in 1B87 by Sir Norman 
Lockycr in conncitum with the metetintic hypothesis ^ 
Hitherto the generally accepted view as to stellar evolution 
had started with the assumption that all the stars were 
intensely hot to begin with, and that all further develop- 
ment was brought about by reduction of temperature, but 
it was objected that all bodies in the universe cannot bo 
finished suns in the ordinary sense, and that the old view 
took no account of the processes of manufacture from nebula 
Lo sun It was then suggested that the progress of stellar 
development was from comparatively cool nebulx, through 
uncondensed “ stars ” of rising temperature, to the hottest 
stars, with a subsequent decline, through stars like the 
sun, (0 planetary conditions On this modified basis a new 
classification was proposed in which seven groups were 
found sufficient to include the data depending on the visual 
observations, which were then practically all that were 
available Some such arrangement of the stars in two 
series IS, in fact, demanded by thermodynamical principles, 
since Ei mass of gas condensing under the influence of 
giavitation must continue to rise in temperature so long as 
It remains in a condition approaching that of a perfect gas, 
and Prof Darwin has shown that a condensing swarm of 
meteorites would behave in a similar manner 

7 he magnificent success which soon after attended Prof 
Pickering's photographic application of Fraunhofer's 
method of studying stellar spectra by means of an objective 
prism, and the subsequent use of the same form of instru- 
ment by Sir Norman Lockyer and others, provided data 
for a far more searching inquiry into the processes of stellar 
development Conclusions as to the relative temperatures 
of the stars could now be more certainly drawn from the 
extension of their spectra towards the ultra-violet, as shown 
by the photographs, and the chemical changes accoiiipany- 
ing the variation of temperature from star to star could 
be much more accurately observed 

In a discussion of the photographic spectra of 171 of 
the brighter stars, Sir Norman Lockv^r’ again found it 
nciessary to arrange the stars in an ascending and a de- 
scending temperature senes, as was previously the case 
when dealing with the visual observations, and the general 
sequence of events demanded by the meteontic hypothesis 
was therefore so far confirmed The classification into 
seven groups was still retained, but various subgroups were 
introduced in order to include the finer shades of difference 
revealed by the photographs 

At this stage of the inquiry many of the stellar lines, 
especially in the case of the hotter stars, had not been 
identified with terrestrial spectra, and fuither progress 
resulted rather from laboratory than from observatory work 
Sir William Ramsay's discovery of terrestrial helium per- 
mitted a complete study of the spectrum of that element, 
and provided a most satisfactory explanation of many of 
the previously i^nknown lines appearing in the spectra of 
some of the white stars, and other lines usually associated 
in the stars with those of helium were subsequently traced 
to oxygen, nitrogen, carbon and silkium 

there was still another great class of outstanding 
lines, occurring In such stars as Sirius and a Cygnl, for 
which diemical origins could not be certainly assigned on 
current principles Continuing his researches, dating from 

I Bey SoCi. Pfwe , wol. xlliL p. 117, 
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1879, Sir Norman Lockyer ' made ihe important discovery 
that several of these " unknown " stellar lines were 
coincident with lines of iron which were enhanced in bright- 
ness In passing from the arc to the spark spectrum What 
is meant precisely by enhanced lines *’ may be gathered 
from Fig 1, and the first idea of their relation to stellar 
spectra is well brought out in Fig a 





d Si 9 

S 351 
3 99 


Fio 1 ■— llluBlTsiini enhsnceil linn of iitaniiim , (1) arc, (2) tpark 

The laboratory experiments suggested that in a space 
heated to the temperature of the hottest spark, and shielded 
from the effects of a lower temperature, the spectrum of 
iron would consist of these enhanced lines alone, and the 
outcome of the investigation was, in fact, to show that this 
condition IS realised in the stare which are judged to be 
very hot by the extension of their spectra into the violet 
Thus in a Orioms the continuous spectrum In the violet is 
feeble, and the arc lines and fiutings appear 


It IS to be noted that while the relative inteniitlea of the 
arc and enhanced lines of the same metal are the aame id 
both stars, thus indicating probable near equality of 
temperature, the metallic lines generally are weaker in 
Sinus than in a Cygni, while the lines of hydrogen behave 
in an exactly opposite manner 
The differences between the two senes were explained by 
supposing, as before, that one of them comprises stars of 
increasing temperature and the other those which are be* 
coming cooler On the meteoritic hypothesis, stars of the 
first senes would still be in the state of uncondenaed awarmei 
and the greater thickness of effective absorbing vapours 
would account for the increased continuous absorption at 
the violet end of the spectrum, as well as for the greater 
thickness of the metallic lines, as compared with those stars 
in which a photosphere has been formed. 

In 1899, in view of the fruitful results of the continued 
investigation of enhanced lines in relation to the stars. Sir 
Norman Lockycr ^ concluded that the time had arrived for 
a complete revision of the nomenclature of the stellar 
groups, and a more extensive definition of their chemical 
pr>( Lilian (IPS ThK new ilassificatinn, in a slightly revised 
form, IS fully stated and applied to the spectra of 470 of 
the brighter stars in a recent publication of the Solar 
Physics Committee ^ On account of divergences of opinion 
among those engaged in these investigations, the aame 
type of spectrum was referred to dinerently numbered 
groups in the various classifications which had been 
previously proposed, and to avoid the confusion to which 
this gave rise the use of numbers was entirely dispensed 
With The idea underlying the new nomenclature cannot 
be better stated than in the words of the author, namely — 
As we know beyond all question that a series of geological 
strata from the most ancient to the most recent brings u» 
in presence of different organic forms, of which the moat 
recent are the most complex, it is natural to suppose that 
the many sharp changes of spectra observed in a series of 
stars from the highest temperature to the lowest, brings us 
in presence of a senes of chemical forms which become more 
complex as the temperature is reduced. Hence we can In 
the stars study Ihe actual facts relating to the workings of 
I inorganic evolution on lines parallel to those which have 


without the enhanced lines , in a Cygni the 
violet radiation is more intense, and the 
enhanced lines are relatively much stronger 
than the arc lines , while in Rigel, with still 
stronger violet radiation, the enhanced lines 
appear m the absence of the arc lines At 
a still higher stage, represented in the 
diagram by y Ononis, the metallic lines 
have disappeared altogether and are re- 
placed bv lines chiefly due to gases 

In .1 subsequent paper* it was shown that 
similar results were obtained m the rase of 
other elemunis, and the presence or absence 
of enhanced lines, or their intensities 
compared with those of the arc lines 
appeared to afford a ready means of 
arranging stars at certain stages m order 
of temperature independently of a special 
Gtudv of the violet radiation Adopting this 
mode of bringing together stars of approxi- 
mately the same mean tamperature, it was 
found, as before, that at each stage the 
stars were divisible into two groups, and 
that these groups naturally fell into two 
series, m each of which there was an almost 
unbroken sequence of chdnges in the line 
spectra As determined In this way, stats 



of one senes differ from those of the other Fig ■ — IHiutrating ihe Brsdusl raplaoemani of sre linsi ol 

at the same stage of haat - — " (l) in the incressinj tempiriturs. 

greater continuous absorption In the violet 

or ultra-violet, (a) In the generally greater intensity and already been made available in the case of organic evolu- 

breadth of the metallic lines, (3) in the smaller thickness of tion H then we regard the typical stars as the equlvalanCi 

the hydrogen lines, (4) in the greater thickness of the helium of the typical strata, such os the Cambrian, Sthirian, &c.| ^ 

lines at those stages in which they are visible " The it Is convenient that the form of the words us4^ to daflnh 

differences indicated In (a) and (3) are well illustrated by the them should be common to both An adjectival form end- 
comparison Of the spectra of Sirius and a Cygni given In ing in ian was therefore suggested 
Fig 3 
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Generally, if the typical star is the brightest in the con- 
atelladon to which it belongs, the Arabic name is used as 
a root; if Che topical star be not Che brightest, the name 
of the constellation is used in a similar manner Ihus we 
have Antafian from Antares, Alnilamtan from Alnitam, 


but when its presence is manifested by enhanced lines the 
prefix “ proto " is added, the idea being that a substance 
reduced to the state in which it ^ives such lines is subjected 
to some sort of molecular simplification resulting from the 
dissociating effects of increased temperature In the case 



Taunan from ( Tauri, Ptsctan from ig Piscium, and so on 
In this way the names given to the various groups have 
very definite associations, and will doubtless be found 
much more convenient than the old confusing numbers 
and letters, even for the mere sorting of spectra into similar 
groups 


of hydrogen, the proto-lines have not yet been even partially 
produced in laboratory experiments, but that they ate really 
due to hydrogen is sufficiently demonstrated by the “ senes ’* 
connection of their wave-lengths with the wave-lengths of 
the more familiar lines of that element Silicium exhibits 
four distinct line spectra under different conditions, and it 



Fig 4.— Stan of inenuing temperstuie (1) a Ononis fAnlnnanJ, (a) a Tauri (Aldebarlan) , (3) a Panel (Polarian), 
(4) a Cygni (Cygniu) , (5) JS OrlDnii(Rlgellan) , (6) f Taiirf (TSurian) i (j) y Orionia (Criidaii) , \8) f Ononu (Alaitamnn) 


Bearing In mind the Important distinction to be drawn 
between enhanced lines and the ordinary arc llneB of a 
matali a new term was found necessary for the proper 
dhdniical definition of several of the groups When a sub- 
atanee la represented by lines which have their greatest 
development In the ere spectrum its ordinary name suffices , 
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hag been found convenient to refer to these in numbered 
groups It would be out of place here to reproduce all the 
minute details of the new classification, but referring only 
to the most characteristic lines of the various stellar groups, 
the classification may be shortly slated as follows, the prefix 
“ p " signifying " proto — 
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Ar^fiian (7 ArgQs). — H, p H 
Alnitamian (• Ononis) — H, He, X4649, Si IV. 



£ 

1, 


Crnetam (a Ctucib) — H, H«, 
Abi. O, N, C 

Tartnan (i T&url) — H, He, 
p Mg, All 


JHer/JiiH (P Orlonii) — H, 
pCa. pMc, He, Sill 
Cyrmian (a Cygnl) ~H, p Cb< 
p Mg, p Fe. bl 11 , p Ti> 
pCr. 


PalanoH (a Urs Min) — 
pCa, pTl, H, p Mg, p te, 
Ca, Fe, Mn, Si I 


AMwhAnan (a Teuil) — p Ca, 
Fe, Ce, Mn, p Si, H, §1 1 
Antanan (a. Scorpionis) — 
Fliitingi of manpenefle,! and 
many metallic lines 


[Nebulas ] 


AehfmtaH (a Erldani) — 
Same OJ Cfucian 

Afiohan O Perwi)— H, 
p Mg, p Ca, He, Si II 

MarkabtM (a Pegnsi^ — H, 
p Ca, p Mg, Si iJ 

fir/na (a Canu M^ ) -H, 
pCa, p Mg, p Fe, Si 11 

Proeyentam ^ Cams Min ) 
— Same ai Polarian 

Arcturtam{a. RoUlii) — Same 
aa Aldtbaiian (mcludee iba 
Sun). 

Ptretum (ip Piscium) — Fln- 
iings of carbon and many 
meiallic Unee 

[Dark Stars ] 




f 


^ Many of ihe lutings have since bern shown to he due 10 tiianlum 
[Fowler. Roy Soc Pfoc , vol UeiiI p 219 (1904)} The fluiings are 
most sirongl^ developed in the lest refrangible parti of ihe spectrum, and 
are not seen in the spectrum of UetelgeiiRc reproduced in Fig 4 


Exampleti illustrating- most of thr groups are given in 
Fig'S 4 and /lom negatives t iken by Sir Norman Lockycr 
and his assii^tantc at the Solar Physics Observatory These 


are to appear coloured are represented by diffraction gratings 
of various spacings A grating ruled on glass, when com- 
bined with a convex lens and directed towards a lamp^ flamfr 
or other source of light, forms diffraction spectra in the 
focal plane of the lens If the pupil of the eye is brought 
into the red portion of one of these spectra, ^ we perceive 
the entire surface of the grating illuminated in red U^ht, 
since every portion sends red light, and red light only, into 
the eye If a second grating wiih closer ruling Is substi- 
tuted for the first, the eve remaining fixed in position, the 
spectra will occupy different positions, and if the pupil of 
the eye occupies, say, the green region of one of them, this 
grating will appear green If the two gratings are placed 
side by side, and overlapping one another, the one will 
appear red, the other green, while the overlapping region, 
sincp It send*, both red and green light to the eye,^ appears 
yellow (serondarv yellow) If a third grating of shll finer 
spacing IS now plated before the lens, partly overlapping 
the other two, it will appear illuminated in bluc-violet light, 
and the overlapping portions will be coloured purple, white, 
and bluish-green 

We may in this way obtain a large variety of colour 
with only three rulings, and ■since ihe intensity of the light 
depends on the distinctness with whiih the lines are ruled 
or photographed, light and shadow can be obtained solely 



fic 5 — Sian of decreulng tempcritura — (i) y Origins (Crucian) , (i)^ Perm (Algolian), (1) n Pegui (Markebian), (4) a Canii 
Majons (SiTian) , (3) a Cania Minoiii (Procyonion) , (6) a Boiliii (Arciunan) 


bring out very dearly the gradual simplification of the 
spectrum in the first senes as the temperature rises, and 
the increasing complexity in the second senes as the 
ti'inperature falls On the dissonation hypothesis, we have 
hriit to deal chiefly with relatively cool metallic vapours, 
wh'rlj, as the temperature rises, arc brought by di,fjoctafion 
to the proto-metalliL stage, and finally to the gaseous con- 
dition represented by hydrogen and helium , then, through 
subsiequent cooling, ar^ocialioti begins and produces some- 
what similar changes in inverse order 

A Fowler 


JiA'CEN'r JMPJiOVEMENTS IN THE DIFFRAC- 
TION PROCESS OF COLOUR-PHOTO- 
GRAPHY.^ 

fundamental prindples of the diffraction process of 
^ colour-photography will be found m my curlier papers 
on the subject * In brief, the method consists in preparing 
by photographic means a picture in which the areas which 

I Paper raad b«roff# Seciion A of the Brink hAsiDCiailon el lh« Cembridae 
mealing by Prof R,.W Wood 

3 Wood, “ AppligUlon of iba DifTraciloli Grating to Colour pbaiogrtphy" 
{Pkii May, Apni, iBgp). " Diflrection Pr ocMi of Cotoar-pbotogrephy,' 
(NatueE, vol. le p. i§9, lApg) 

NO. 1825, VOL. 70] 


by the presence of the diffracting lines The portions of the 
plate on which they arc absent iiend no Light to the eye, and 
appear black 

A full desinption of the method by which photographs 
showing the colours of the original object were prepared 
Will be found in the papers above referred to 

The earlier experiments were made with verv imperfect 
gratings, the periodic errors of which caused the pictures 
to show vertical bands of colour During the past winter 
I have ruled gratings of various description on one of the 
Rowland engines, and continued the experiments of five 
years ago 

This machine was designed to rule 14,438 lines to the 
inch, but by employing larger cams, which cause the pawl 
to skip a specified number of teeth, it may be made to rule 
at the rate of 7219, 4812, 3(109, and bO on Calculations 
showed that gratings ruled on this machine with cams 
which advanced the toothed rim of the large wheel five, six, 
and seven teeth respectively would be suitable, that u, 
would have the relative spacings necessary to produce white 
when they were superposed • 

To illustrate the principle of the colour synthesis, a glass 
plate was ruled with the three spacings, the ruled squares 
overlapping as shown in Fig la, The areas appeared 
coloured as indicated when the plate was placed in front 
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of the viewing^ lens The ^hUe area in the cenire was of 
food quality, though not quite so bright as in the photo- 
graphic gratings, for the reason that the three sots ol 
rulings were rather more than the glass surfnre would 
take without breaking down between the lines Photo- 
graphic copies of this multiple ruling have been made, and 
will probably prove useful in demonstrating colour 
synthesis 

The appearance of two overlapping rulings under the 
microscope is shown m Kig ib 

It would appear at first sight as if a ruling of this de- 
sinption would b( incapable of giving tlislmrt spectra, and 
we should certainly not expert it tn give merelj the super- 
posed spectra of the two gratings 

As n matter of fact, spiondary spectra .ire pioduced, 
chough the> are usually so fiint lli.it they give no trouble 
In some cavt*', however, owing to &ome pecuiianU of tin 
form of the groove, the photographic copies when super- 
posed do not give the expected colour Tor example, in one 
exceptionally pronounced rase, Ihe supei position of the red 
and violet gr.itings gave, instead of purple, a brilli mt 
yellnw-green 

The origin of the secondary spei Ira enn be seen in the 
following wav If the red and violet gratings aie super- 
posed wilh the lines miiLually perpendu ular, and .1 lani]! 
19 viewed through the combination, the spectra appear as in 




Fir. I 

Fig B, the secondary spectra being usually much fainter 
lhan the principal ones IF, now, one of the gratings is 
slowly rotated through a right angle, the spectra will 
gradually wheel around into a straight line, and the 
secondary spectra will be found to fall between the principal 
spectra In the particular case alluded to above, the 
secondary spectra for some reason or other were brighter 
than the principal, and iC was found that the ycllow-grem 
of one of them fell at the point where the red and violet 
•of two of the principal spectra coincided This accounted 
for the abnormal colour which appeared in this case. It 
lb Very seldom, however, that these abnormal colours appear 
In the pictures 

A set of gratings for the production of colour photographs 
was ruled on this machine, and results far superior to any 
■that had ever been obtained before were immediately secured 
A few of the pictures were of such excellence as to compare 
favourably with the results obtained in the Kromshqp The 
method of preparing the pictures was essentially as I have 
•described in previous papers 

The diffraction process has also been successfully com- 
bined with the Joly process To accomplish this it was 
necessary to rule the three sets of lines in bands correspond- 
ing to the width of the red, green, and blue lines of the 
JoTy screen Calculation show^ that if la lines were ruled 
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With the 5-tQoih (.am, 10 with the (i-tooth, and 9 with the 
5-tooth, the spaieb would be about light 

Varinii!! sichenies for making a ruling of this description 
were Ltmsidered but no satisfactory autoniatiL device 
appeared to be pu^imble, since the period of the bands on the 
Joly sireen could not be exactly dupliralcd by any tornbin- 
atioii of tains 

J he following simple device was finally hit upon The 
rngine was equippc'd with the 7-tooth cam, and a small 
stepped piece of brass mounted under Ihe lever which 
oprr itefl the pawl, which, bv preventing the complete de- 
stenl of the lever, mused xn advance of only 0 leelh or 
5 teeth ai cording to its position Ihe Joly <icreen was 
mounted on the table of the engine under a microscope, and 
the transit of the colnurrd lines acrocs the X hair in the 
I VI -piece observed, tin rale c)r tlie ruling being i hanged at 
tlif proper moment bj sliding the bteppicl picte of brass 
into the proper position whnh w rs done by mniis of a 
shoit brass rod Ihe ruling of the grating occupied twelve 
houis, during which Lime 1 was obliged to sit with mv 
eve fonsfanilv at the micros! ope, for the r hinge of rale 
iHiiirifd about ever) half minute Two very satisfactory 
gr itmgs were prepared in this wn, one coi 1 csponding to 
the Jolv stieen and the olher to one of the screens ruled on 
the machine* of ihe McDonough Lo , of riiu ago 

these gratings when pl.in'd in the viewing .apparatus 
appeared white and very brilliant, and were easily duplicated 
hv photograpliv 

Ihcv wire used in the following wav — 

A positive Oil glass, niadi from .1 Jolv negative, was 
flowed vvilh .1 thin solution of gelatin sensitised with 
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bichromate of potash, and allowed to dry The triple ruled 
grating was then placed with its ruled surfm t in contact 
w'llh the sensitive him, and held befoie the lens of the 
viewing apparatus The appearance of the picture was now 
precisely similar to the appearance when a Joly colour 
screen was used, and the lines could be brought into register 
at once, when the picture appeared in its natural colours 
A ten-second exposure to the light of thn arc recorded the 
grating lines on the him, and the plate was then dipped into 
warm water and dried Ihe colours of the picture prepared 
in this way were fully equal, if not superior, to those 
obtained with the Joly viewing screen 'I here is the added 
advantage that the colour lines and picture lines are on one 
and the smpe him, consequently there is no liability of the 
lines to get out of register Moreover, the picture can be 
duplicated by contact printing on glas' sensitised with 
chrom-gelatin. These prints are, of course, quite trans- 
parent until they are placed in the viewing apparatus, when 
the coloured picture at once appears 

By this means the trichromatic screen, which in the Joly 
process must be mounted with every picture, 15 done away 
with, and a picture obtained which can be easily duplicated 
To offset the advantages gained we have, however, the dis- 
advantage that the pictures require the viewing apparatus, 
and show the same obtrusive lines aa the original Joly 
pictures. The triple diffraction screen could easily be ruled 
with Its colour element! much closer together, but we ehould 
gain nothing in this way until some metht^ of taking a 
negative wiUi narrower colour elements is devised* 

The pictures made bv the old method with three separate 
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^ratln^B can, I behpve, be very much improved, as soon as 
some better method of printing gratings Is devised I have 
worked exclusively with chrom-gelatin, and it is by no 
means easy to get a film of such uniform thickness that 
the print made on it appears uniformly illuminated 

During the past summer 1 made some experiments 
with Prof Lippmann, of Pans, on copying gratings by 
means of the plates which he uses in his process of colour- 
photography these plates are much more sensitive than 
chrom-gelatin plates, are orthochromatic, and yield gratings 
of great brilliancy and uniformity Whether they are 
capable of receiving two or more impressions remains to 
be seen If they are it will probably be possible to form 
a dilTraction colour-photograph directly in the camera, in 
the manner suggested in one of my earHer papers 
Moreover, if the triple ruling can be transferred in any 
way to the Joly taking screen, it is obvious that the negative 
taken by means of it in the camera will, when placed in 
the viewing apparatus, appear as a positive in natural 
colours , we can thus obtain our coloured positive at once in 
the camera, and make as many duplicates from it as we 
please by contact printing 


THE AGRICULTUIiAL EDUCATION CON- 
FERENCE AT GLOUCESTER 

U NDER the auspices of the Gloucestershire County 
Council, a conference on agricultural education was 
held at the Shire Hall, Gloucester, on October 15 There 
was a large attendance not only of those locally interested 
in either eduLation or agriculture, but also of delegates 
from many of the other counties After a few preliminary 
remarks from the chairman, Sir John Dorlngton, Lord 
Onsluw opened the proceedings, and explained the work his 
department was charged with in regard to education. He 
justified the retention of that work by the Board of Agri- 
culture instead of allowing it to be merged in the general 
educational system administered by the Board of Education, 
on the plea that agriculture in England was so far from 
being the leading industry that the specialised education 
It required would get scant attention were there not his 
own department peculiarly interested m fostering it He 
claimed that the constant and sympathetic communication 
between the two departments secured more favourable results 
than could be acquired under the Board of Education 
exclusively The work of the Board of Agriculture was 
confined to assisting the collegiate centres under which the 
greater part of the country was now grouped , there was, 
however, a large blank on the educational map, for the 
whole of the west country, including Gloucestershire itself, 
had no centre of university rank from which agricultural 
instruction emanated He trusted that the present con- 
ference would pave the way towards remedying the need 
he had indicated 

Sir William Hart-Dyke, to whom the first paper, on 
higher agricultural education, had been entrusted, was un- 
able to be present, his pAper, of which an abstract was 
read, warn^ the meeting of the difficulty that now con- 
fronted all counties in the matter of higher education because 
of the great draft on their funds for the future training of 
elementary schoolmasters 

A paper by Prof Middleton, of Cambridge Univeraity, 
next dealt with the proper function of experimental plots 
in local agricultural ^ucation , Prof Percival, of Reading, 
who followed, dealt with the ideal course of instruction in 
an agricultural college The current courses, he main- 
tained, were far too scientific , chemistry, tetany and 
kindr^ sciences should be reduced to a minimum in favour 
of work on the farm, a thoroughly popular programme 
which appealed to the practical men " in the room. 

Lord Monteagle then opened the second part of the pro- 
ceedings, on the education of the small farmer, with an 
account of the way the Irish Board of Agriculture had gone 
to work 

In Ireland the central authority administered the larger 
pert of the funds,’ contributing five-ninths of the cost of 
any work, and securing four-ninths from the local authority , 
thus the organisation proceeded more evenly over the whole 
country than In England, where the initiative rests idth 
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the local authority Next, they had proceeded in Ireland on 
the principle of establishing no institution until they bad 
created a demand for it by means of pioneer lecturing 
and demonstrations Lastly, In Ireland they believed that 
the industrial organisation of the farmers must go hand 
in hand with their education 

Prof Wallace, of Edinburgh, who followed, dwelt on the 
necessity of beginning an agricultural training at an early 
age, so far as practical work on the farm went, leaving the 
true technical instruction to come when the lad had matured 
Mr Frederick Vefney also dwelt on the harm that was 
being done to country children by keeping them at unsuit- 
able school subjects until they had lost all taste for farm- 
ing pursuits , the present system of elementary education 
contributed both to the depopulation of the country and the 
overcrowding of the towns 

Mr H Hobhouse, M P , spoke on the value of attaching 
agricultural sides to the ordinary country grammar schools , 
the training would not be technical, but scientific with an 
agricultural bia^ 

After lunch Mr Morant expressed his pleasure at the 
opportunity the conference afforded him of learning the 
feelings of the great agricultural community towards the 
educational system of the country He assured the meeting 
that the Board of Education was wholly anxious to assist, 
provided the men who represented agriculture on such 
occasions would make their views precise, and, instead of 
grumbling at large, would indicate exactly what worked 
harshly or harmfully in the present arrangements controlled 
by the Board of Education 

A paper by Sir C Dyke Acland was then read in his 
absence , it dealt with the education of the labourer, and 
was, like so many that followed, a plea for more intelligent 
teaching in our elementary schools, and for a more flexible 
system which would partially liberate boys at an earlier 
age for light work on the farm Mr G Lambert, M P , 
and Mr Martin F Sutton emphasised this point of view, 
and, like Mr Acland, they agreed that in the mam rural 
labour difficulties had been caused by keeping the rate of 
wages too low, with consequent loss of efficiency 

The last section of the conference, on the education of the 
teacher and expert, way opened by Mr A D Hall, who 
pleaded for a more rigorous training which should include 
some experience in farming for the teacher of agriculture, 
and some work at research for the man who dealt with 
agricultural science Canon Steward, principal of the Salis- 
bury Training College discussed more generally the educa- 
tion of the elementary schoolmaster and mistress in country 
districts, and finally, Mr R P Ward gave an account of 
the way the teachers were being trained in Cheshire 

In the discussion which followed most of the speakers 
urged the substitution of winter schools or of evening con- 
tinuation schools for the compulsory attendance of country 
boys at school up to the age of fourteen , for farming 
purposes a boy ought to begin light work on the farm at 
tl}e age of twelve at latest, though his education should go 
on much later than it does now 

The conference was noteworthy not only for the quality 
of the papers read, but for the advance they showed in the 
direction of organisation on those aubmitled to previoux 
conferences It was made clear that there are several 
different classes to be provided for , the large farmer’s son 
or future land agent wants a different equipment from that of 
the small holder ; the farmer himself must be reached by an 
entirely different method , the labourer, again, has to be 
treated separately At Gloucester the various speakers de- 
fined clearly their aim and their method , in former gather- 
ings of the same nature the speakers seemed to consider 
there was only one kind of worker engaged in agriculture 


THE SPREAD OF PLAGVE^ 

TN accordance with our views on the origin of ep'idemict 
It IS necessary to believe that the plague which pppeorad 
in Bombay in the autumn of 1896 was derived from some 
previously Infected locality Two such localities have beeq 
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MiggcflCed The most obviout luggeitlon Is to the effect 
Chet U was denved from Hong Kong, which town had been 
the leat of a ^ious epidemic In 1B94, and which In 1896 re- 
mained Mill infected An alternative suggestion was put 
forward in the report of the German Plague Commission to 
the effect that it was derived from Garhwd The suggestion 
was to some extent substantiated by the fact mentioned in 
the report in (question that two thousand fakirs from 
Garhwal had arrived in Bombay on their way to a pilgrim- 
age at Nasslk shortly before the appearance of the disease 
Plague IS endemic in Garhwal (a district in the Himalaya 
Mountains), and this locality Is therefore a possible source 
of infection. By conversation with a fakir who had attended 
the Naasik festival, Mr Hankin learnt that the Garhwal 
fakirs only visit western India on occasions when the Nassik 
festival is being held This festival is held regularly at 
twelve-yearly intervals 

It occurred to Mr Hankin that If Garhwal was the source 
of the Bombay plague, by means of fakirs, it might also 
be the source of previous epidemics of plague in western 
India On counting backwards from 1896 by twelve-yearly 
intervals, one arrives at 1B36, the date of the Pali plague, 
and at 181a, the date of the Guierat plague That is to say, 
of the eight occasions on which these fakirs visited western 
India during the nineteenth century, on no less than three 
an outbreak of plague appeared Ihis fact may be regarded 
Ab strongly substantiating the suggestion of the German 
Plague Commission as to the origin of the Bombay out- 
break Further, it is stated by Forbes that the Pah plague 
originated in a village a few miles distant from the town 
of Pall shortly after the arrival of some wandering fakirs, 
and that it was preceded by a mortality among the rats 
It was pointed out that these three plagues of western India 
had certain characters in common m which they differed 
from the majority of plagues in other parts of the world 
First, they were characterised by their greater intensity 
and persistence, secondly, during the greater part of their 
course, at all events, they showed more virulence in villages 
than in towns , thirdly, they spread over the affected country, 
like a wave, from village to village, and showed but little 
tendency to travel along trade routes , fourthly, m each of 
the outbreaks the pneumonic form of the disease was fre- 
quently observed The fact rhat these outbreaks resembled 
each other, and differed in general from outbreaks else- 
where, in the above characters, accords with the idea that 
they have a common origin One apparent exception, how- 
ever, which IS of great importance must be described This 
Is the black death So far as evidence goes, this outbreak 
was distinguished by each of the characters that have been 
ascribed to Indian plagues. In order, therefore, to be able 
to hold that Indian plague is of Garhwal origin. It is 
necessary to show that the black death may possibly have 
been derived from the same source. ' 

The black death Is known to have been imported into 
Europe from the town of Caffa, in the Crimea, where the 
Tartar army had been besieging some Italian merchants 
According to an Arab historian, Aboel Mahasin, the plague 
was brought to the Tartar army from Tartary, where it 
was present in the year 1346, if not earlier At that period, 
trade in horses and merchandise existed between India and 
Tartary It is therefore necessary to investigate whether a 
Nasslk festival occurred shortly before that time, and 
whether it was accompanied by an outbreak of pestilence. 
At first sight a study of Indian history appeared to negative 
the suggestion It is stated, however, in Elphinstone's 
*' History of India " that a rebellion broke out In Maliar 
In 1341, and that the army sent to suppress It was destroyed 
by plague It a^eared desirable to investigate this state- 
ment In detail Counting back by twelve-yearly intervals, 
we arrive at 134^ as the year of a Nasslk festival In view 
of the graat antiquity of Indian religious festivals, we are 
eafe in assuming that In that year a number of fakirs 
■emerged from Garhwal on their way to jtHe sacred ehnae 
Ma'bir is utuated on the Coromandel coast, on the Madras 
side of India, and one would expect that the army of the 
Bmpefor pf Delhi would not march anywhere n^r to 
Nulk But a contemporary history dealing with the con- 
qufM of Ma.'bur, eome thlrtv^flve yean preii;loualy, describee 
minutely the route then followed by the army.' It appears 
«d have lain through, or near, 'Nassik, and that the soldiers 
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must have marched along the same route as the fakirs for 
all the first part of their journey. It is further recorded 
that when the army was destroyed by pestilence the Emperor 
himself was attacked, and that when suffering from the 
disease he halted at Deogiri, a town close to Nassik It 
appears from a contemporary history that the army 
originally sent in 1341 was insufficient for its purpose, that 
the Emperor returned for reinforcements at a time when a 
famine was raging in Delhi, and that it was these reinforce- 
ments that were destroyed by the pestilence The date of 
the famine is given as 1344 This Is also given as the date 
at which the campaign terminated, and at which the rebels 
recovered their independence Thus we have evidence that 
a plague broke out near Nassik in the year 1344, at a time 
when Garhwal fakirs were present, and It is obvious that 
this plague may have been earned to Tartary in time to 
have been the precursor of the black death, which is first 
known to have been present there in the year 1346 Other 
suggestions as to the origin of the black dcatn, as, for 
in*itance, that it came from China, or from the supposed 
endemic area in Mesopotamia, or from the then existing 
endemic area of the Levant, if not contradicted by known 
facts, are at least unsupported by any positive evidence 
Prof G S Woodhead asked whether it was known to 
what the pneumonic form of plague was due Was it due 
to extra virulence or to the climatic conditions? 

Sir Edward Candy asked if the outbreaks of plague in 
i8ia and 1836 spread and continued in the same manner as 
that of 1896, which re-appeared for some time after with 
every return of cold weather It was noteworthy that the 
plague of 1896 took hold of the country up lo the Punjaub, 
but missed out Calcutta and Madras 

In the course of his reply, Mr Hankin pointed out lliat 
It was a remarkable fact that the pneumonic form of the 
disease showed but little tendency to spread as such by direct 
infection from person to person Mr Hankin had found 
that the plague virus lost its virulence by passages through 
rats It was possible that it would also lose its virulence 
by passages through human beings, and that the true nidus 
of the disease in which it could retain or regain its virulence 
was to be found in some other living organism, as, for 
example, some species of flea With regard to the important 
point raised by Sir Edward Candy as to the spread of plague, 
Mr Hankin stated that it was a necessary corollary of his 
theory that the present outbreak of plague in India had 
not established itself in any other part of the world It 
was probable that plague was earned from Hong Kong 
to Noumea, to Australia, to Madagascar, thence lo South 
Africa, Oporto, and other localities Ihe present pandemic 
of plague was essentially a disease of sea-ports, m the first 
instance, and then of towns It but rarely established itself 
in villages, and then always rapidly died out In this and 
in other characters it showed itself distinctly different from 
the Indian form of the disease 


INVESTIGATIONS ON THE NUTRITION 
Oh MAN ^ 

pROF W O A 1 WATER, Middletown, Connecticut, 
chief of nutrition investigators of the United States 
Department of Agriculture, gave an aceniint of the inquiry 
regarding the food and nutrition of mad which is carried 
Out in the United States by authority of Congress The 
work Is done by cooperation between the Department of 
Agriculture and a large number of univeisities, experiment 
stations, and other organ i<*atio ns from Maine to California* 
The headquarters is at Wesleyan University, Middletown, 
Connecticut, where the speaker, who is in charge of the 
work, IB situated The Federal Government devoiea sq.ooo 
dollars (4000I.) a year to the enterprise This ■$< used 
mainly as aid to research, and is Supplemented by grants ol 
money and other aid from State Governments arid othes 
Bourcesi The inquiry has three asperts, one very practical « 
another more purely scientific, and a third educational^ 
On 4 iie practical eidei studies are made of the cOmpoeltion, 
the> dtgestlbUfty, and' the nutritive values of food mOterlals 

t Abstract of so ■ddrfH bsfers tbs SociUIib qT Physiology awl XQailbBib& 
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commonly used m the United StAtes 1 his is done by 
chemical anal}ses and by actual experiments with men 
Investif^ations arc also made of the kinds, amounts, and 
costs of the food consumed by people of different classes 
and occupations in different parts of the country Ihe 
results throw valuable lig'ht upon the physiolog'ical, hygienic, 
and economic phases of the subject At the same time 
experiments are made on various collateral topus, and thus 
information of the greatest u'^efulness is being aiquired 
The more abstract scientific researches have to do with 
the transformations of matter and energy in the body, and 
consequently with the fundamental laws of nutrition The 
experiments are made with men by use of the respiration 
Laionincter, an apparatus which serves to measure the 
changes which take place in the body with different diets 
and under different conditions, as, for instiince, with physical 
or mental work or of rest One very intcrtKhng result is 
the demonstration that the law of the conservation of energy 
obtains in the living body huch purely scientific research 
is difHcult and costly, but the speaker insisted earnestly 
upon Its fundamental importance These experiments show 
very clearly how the demands of the body for energy, for 
warmth, and work dciide the needs for food Taken in 
connection with the practical inquiries, they reveal much 
chat was previously unknown regarding the uses of food 
and the adaptation of diet to health, purse, and welfare 
Numerous illustrations were given of the results of these 
inquiries Ihe average man on average diet digests and 
utilHcs about 96 per cent, of the materidl and 91 per cent 
of the energy of his food, the rest being rejected in the 
excretory products, but the proportions thus utilised vary 
with the person, and still more with the food The investi- 
gations bring out these differciues in much detail 

ihe question of the nutrmve values of bread made from 
ordinary white flour us compared with the whole wheat meal 
or brown flour, such as is used to make “ brown bread,” was 
considered Chemical analysis shows that the bran which is 
removed in making the white (Tour contains considerable 
quantities of nitrogenous materials, and also of mineral 
matters, such as phosphates A natural inference is that 
when the miller removes the bran he takes out the most 
valuable part of the (lour But the analysis m the chemical 
laboratory is not the same ai that in the human body The 
digestive apparatus of man has not the power to utilise 
the bran, consequently, when we eat the meal from the 
whole wheat we digest the part which makes the white 
flour and reject most of the ingredients of the bran Cattle 
and sheep can digest the bran , the miller is therefore right 
in selling the bran for fodder for stock, and the white flour 
bread for man 'ihis last stetement perhaps requires a 
slight qualification A large number of experiments 
with healthy men show that the nitrogenous ingredients of 
the bran escape digestion when made into bread, so that 
1 lb of white flour furnishes more digestible material than 
1 lb of the whole wheat meal , but it may be that the body 
obtains more phosphates from the whole wheat This last 
question is still under investigation The present prob- 
ability, however, is that the chief value of the bran is as a 
stimulant to digestion in some ca^es where peristaltic action 
or the secretion of digestive juices is enfeebled 

While Prof, Atwater could hardly adopt the vegetarian 
theory of diet, he believed that the idea of the needs of large 
amounts of meat is often greatly exaggerated 
Ihe investigations emphasise the great importance of a 
liberal diet for people engaged in muscular labour. They 
moke it clear that in many cases the food of the poor is 
inadequate for normal nourishment, and must remain so 
until they have larger incomes or cheaper food 

The investigations also bring out clearly the reasons why 
people with sedentary ocuipations need less food than those 
with more physical exercise Mental labour differs from 
muscular labour in reirairing much less material and 
energy for ltd gypport In general, people with eedentary 
occupations IUm the laiger, and those whose labour is 
manual the am^er, inconies Thus it cornea about that tha 
well-to-do are apt to be over-fed and the poor under-fed 
The application of these principlea to some of the economic 
questions of the day waa emphasised High value waa 
placed upon the inquiries of Mr. Rowntree regarding the 
conditions of living of the labouring classes In York Ocher 
Investigations In England and Scotland were referred to, 
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and the statements of Mr Charles Booth, in his monumental 
work on ” Life and Labour in London,” regarding the need 
of such an inquiry in Great Britain were quoted with 
approval 

” Half the struggle of life is a struggle for food half 
the wages of the bread-winner arc ipenC on the food for 
himself and his family Little regard ib paid to the rela- 
tion between the real nutritive value of food and its cost 
The poor man's money is worst spent in the market, the 
poor man’s food is worst looked and served at home, heie 
it is emphatically true that ” lo him that hath, shall be 
given, and from him that hath not, shall be taken away 
even that which he hath ” 

Ihe impurtanie of proper diet os an aid to temperance 
reform was emphasised In countless cases in the United 
States, and he presumed the same was true in England, 
the home diet of the labouring classes is not what It should 
be, and the looking and the serving of the food are the 
opposite of attractive It is not strange that the people 
take to drink One place to work against the evil of alcohol 
IS at the table 

The educational aspect of the subject was also dwelt upon. 
The Federal and State Governments which support these 
inquiries, and (he institutions and individuals who carry 
them on, lav great stress upon the distribution of the results 
among the people at large Not only are the details printed 
in SLientifli memoirs, but the practical outcome is condensed 
m pamphlets and leaflets which the Government prints 
literally by the million, and distributes gratuitously Copies 
of these publications were shown Schools, from the lower 
grades to the universitieij, are introducing the subject into 
their curricula, and leading educators are coming to 
recognise that when such themes are treated in the true 
scientific spirit ns revelations of natural law, and their 
significdnce and their connection with life and thought are 
explained, they arc valuable both for mental discipline and 
for daily use ' It is not a lowering, but a broadening, of 
the ideal of education which thus makes these subjects in 
the best sense humanisLic 

In closing. Prof Atwater urged the importance of such 
inquiries He showed how they were already being actively 
pursued in the different countries of the world, in Europe, 
in Japan, and in the United States, and suggested that the 
time had come fur the development of the science of the 
comparative nutrition of mankind 


VNlVERSiry AND EDVCATWNAL 
INTELLIGENCE. 

CAMnaiDCE — The following appointments are announced = 
Prof Marshall Ward, F R S , to be a member of the 
general board of studies , Dr W E Dixon to be assistant 
to the Downing professor of medicine , Mr P V Bevan 
lOfbe demonstrator, and Mr C Chittock to be assistant 
demonstrator, of experimental physics, Mr J J Lister, 
F R S , to occupy the university table at the Plymouth 
Marine Biological Laboratory , Mr J W Clark to be aa 
additional manager of the Balfour Fund 

Mr. H M Macdonald, F R 5 , has been appointed pro- 
fessor of mathematics in the University of Aberdeen. 

Tub death is announced of Mr Alonzo B Cornell, who 
was the founder of Cornell University, and gave speciar 
attention to the envelopment of teaching of scientific subjects: 
at the university 

A COURSE of ten lectures on ** The Chemistry of 
Proteids,” by Dr S. B Schryver, was commenced on 
Wednesday, October 19, in the physiological theatre, 
University College, London, and will be continued on follow- 
ing Wednesdays at 5 p tn The lectures are open to all 
internal students of the university, and also Co medical men 
on presentation of their cards. 

It Is reported, says Scicncs, that about 6 o,ooo 1 Is leh to 
public institutions by Mrs. Elizabeth Green Kelly, Incjadllig' 
9csoaoi. to the University of ChlcagOu We learn, from the 
same source that the will of Mrs. Sarah B Potter, of 
Boston, contains public bequests aggregating more thais 
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20o,0ool , Including 30,000! to the Boston Medical Library 
and 10,000/ to Harvard University It is also announced 
that the Increased appropriations for Miami l^niversity by 
the Legislature of the State of Ohio at its last session have 
render^ it possible to enlarge the science hall, given by 
Senator Brice, to about three times its present capauty 
The new Bnre Hall will be occupied by the departments of 
chemistry, physics, and biology of the I^iberal Arts College, 
and by the natural history department of the State Normal 
School The University of Southern Californin, at Los 
Angeles, is also to be extended by a new building to cost 
20,000! It will be devoted Lo the science departments 

An attempt is being made to establish an association uF 
teachers of science, art, and technology who ore engaged 
in teaching at London inslitutions It is hoped that the 
new association may become ultimately 1 national body 
It has been agreed at meetings already held that ihe primipdl 
amis and objects of the association should be the general 
advancement of technical education , the interchange of 
ideas regarding methods of teaching technical subjects, 
the promotion and safeguarding of the professional interests 
of the members of the nssociatioii in suih matters as tenure, 
pensions, and regintralion , to lay the views of the nssoiiution 
lieFore educational authorities and before the public , and to 
enable the members to coopirntn ns a body with other 
bcientihc and educational asso( intion*' Arrangements have 
been made for a general meeting to be held on October 22 
at the Birkbeck College, Chaiitery Lam at 1 30 All 

London teachers of science, art, nntl tiihnniogy, other than 
those employed m secondary schools, aie invited to be pre- 
sent Fuller particulars may be obtained from Mr J 

Wilson, Tiead of the chemical department, Raltersea Poly- 
technic, who IS acting as temporal y honorary seiretary 

Ihe annual report of the Glasgow and West of Scotland 
Technical College, recently adopted by the governors of the 
institution, shows that the first section of the new buildings 
has pro( ceded satisfactorily The mam structure is nearly 
completed, and the internal eijiiipmeiit is advanced 
sufficiently to permit of the occupation of a few rooms during 
the present session It does nut seem possible to proceed 
immediately with the erection of the second section Ihe 
subscriptions to the building fund amount lo 186,525! , the 
cost of the first section will be 140,000! , and to this must 
be added 44,654! , the cost of the site Ihe second section 
will cost at least Go, 000! , ^nd the governors appeal for 
further contributions to enable them to eiect the whole of 
the buildings It is estimated that the equipment of the 
first section will mean an expenditure of 40,000! Con- 
ditional upon a new fund of this amount being raised for 
the purpose, the Carnegie University 7 rust promised a 
grant of 5000I A second grant of 5000! from the Educa- 
tion Department and other subscriptions have been placed 
to the credit of the fund, which now stands at 1^,135! 
The governors hope that they will soon be placed in a 
position to claim the grant conditionally promised by the 
trust It is worthv of note that the total number of 
individual students reaches 5333, of whom 489 are adult 
dav students, 4212 evening students, and 632 pupils of 
Allan Glen's School 

An article on the selection of Rhodes scholars in con- 
nection with the Rhodes Scholarship Bequest was con- 
tributed to the Times of October 13 by Dr G R Parkin 
It appears that during the present month about seventy-five 
men, the first large group of scholars selected, enter on 
residence at Oxford University Canada, Australia, South 
Africa, New Zealand, Newfoundland, Bermuda, and 
Jamaica, within the Empire, and, outside the Empire, 
Germany and the United States, with the exception of a few 
States where no suitable candidate was found, will have their 
representatives In 1905 a larger number will probably be 
selected , In 1906 scholars will be chosen only from colonies 
of the Empire and from Germanv, to which annudi scholar- 
ships are assigned, whereas each of the United States has 
only two scholarships in three years Thus In 1906 the full 
iBUniber^-«bout 190 in all — provided for under the bequest 
wifi be in residence It is interesting to note that the men 
sent as schofare are selected, where practicable, from eollegev 
or unlversltlea rather than from secondary schools. It has 

NO. 1835, VOL. 70] 


been decided that throughout the United States generally 
only rhobe candidates shall be eligible who have done at least 
two Years’ work at a reiogniscd degree-granting university 
or college In rases where the committee of any State ex- 
pressly asks leave to appoint from secondary schools this 
leave is granted The limits of eligible age were placed 
between nineteen and twenty-five The public interest 
taken in the organisation of the scheme of award has been 
most striking It will probably take some time to complete 
a svstein of seleilion which is beyond criticism, but a fair 
beginning seems to have been made in giving practical efiect 
lo the tonreption of the testator 


SOCIETIES AND ACADEMIES 

London, 

Entomological Society, Ociober 5 —Prof E B 
PoiiUon, h R S , president, in the chair — Mr G H 
VorrRil exhibited specimens of (a) Calliccru yerhuryt, Verr , 
a Syrphid new to science, taken this year in Scotland by 
Colonel J W Verburv , and (fi) C at tied, 1 " , the other 
Bnlish species of the genus, together with three European 
species of Calluerd, C macquatit, C spinolaet and 
C porrn — Mr 11 Si J Dontathorp# exhibited 
leiropium fuscum, i. ((J and ^ ), and Abdcra 4-/afcia1a, 
Curt, lakcn by him .it Market Bosworth, Lciicstershire. 
— The Rev F D Merles exhibited cells tonstructed by 
two wasps, Pohstes gallicus and Eurneni^ coarctatus, found 
by him in the Balearic Islands — Mr A J Chitty exhibited 
specimens of the earwig Aptcrygida media (alhipenms), 
found ongmallv by \\estwood, and hitherto recorded only 
from Norfolk He had taken the spot les at lluntingfield 
(ind L haring, Kent, this year — Mr W J Luoma exhibited 
i living specimen of Labulura rtpana, c^, from the shore near 
Christchurch, Hants, kept alive for more than a month, and 
fed upon fniif, meat, ILr — FVof Hudson exhibited 

on behalf of Mr C J C Poole specimens of Aulonium 
ju!ra/ifni, Oliv , a beetle new to the British fauna — Mr 
W Dannatt exhibited a •apecimen of Papiho honierus from 
the Blue Mountains, Jamaica, and three new butterflies, 
Chfprtppc g^odmani, from Venezuela, Ddiar liLni^i!i, fiom 
(jilolo, find Aloncfhe /ohnftont, from British Guiana --Dr, 
T A Chapman exhibited for Mr Hugh Mam a terato- 
Ingical specimen of Arttia ca/a, bred this year Immedi- 
ately below the costa the left hind wing divided into three 
la)ers, each of whiih was apparently a normal wing 
BO far as form, colour, and markings went, but which, 
wher the inserc was alive, were so closely applied to each 
other as to look like One normal wing, until they were separ- 
ated — Mr F Morriflald exhibited pod-likc galls found on 
a terebinihine shrub in the limestone region of Auvergne, 
apparently those of FemphiRiis cormeuianus — Mr Nt^rman 
Joy exhibited the black variety of Jiledtus taurus, Germ , 
taken at Wells, Norfolk, August, 190X , Bledius /einoraliSf 
Gyll from Wokingham, Berks, t species that has not been 
taken in the British Isles for more than fifty years, Poly- 
druesHs sericens, from Hampshire , Neuraphes carinutus, 
Mul , from Bradfield, near Reading, a small form of 
Dyschtrius pohtus, Dej , taken at Bridlington and at 
Wokingham , and a Rhizotrogus (? species), taken in some 
numbers near Streatley, Berks — Dr F A DIaoy exhibited 
some preparations of the scent of male Pierine butterflies, 
and read a note descriptive of the same — Mr H J Turnor 
exhibited living examples of the larva of Phorodesma 
smaraj^dana from the Essex marshes He also contributed 
notes on the life-histones, and living iarvx and cases, of 
several Coleophonds, among them C vibicella, a species 
which, although generally distributed on the Continent, has 
only been recorded from a few English localities. — Mr. 
G j Arrpw read a paper on sound produrtion In the 
lamellicorn beetles — Prof, C, Aurfvlitiue coramuniceted a 
paper on new species of Afiicxn 3triphnapterygid9, 
Notdontlds, and ChrysapalonldA In the British Museuia. 
— Mr. A. H. Bwfliitofi conununlcated a paper on the 
droughts and weather, and ineeec Increase and migration. 
—Mr E. Ernest Orann oommuhicated a paper on some imt 
moaqfiftoes from Ceylon, by Frederick V Theobald 
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' Manchebter. 

Literary and PhlloMphleat Sooletyp Oetdber 4 —Prof 
W Boyd Dawkina, F R S , preaident, in the chair — Mr. 
Charlea Ballav exhibited aome apeelmena of 5 iay«fibffym 
itrictisiimutn, L , which had been aent him by Mr Jamea 
E McDonald, of Stockport, aa occurring at Heaton Meraey, 
where It had been eatablished for the laat fifteen years He 
remarked that thla g’enua, apart from the aboriginal apeclea, 
#■4 already represented in Lancashire and Cheshire by two 
aliens, S polyctratium at Birkenhead, and 5 pannonteUm 
at St Anne'a-on-the-Sea and elsewhere 5 stficttsstmum 
is, Verefore, a third colonist of this genua which has 
obtained a permanent footing in our flora — Prof W Boyd 
Dawklnei F R S , directed attention to a new cause of 
folding of the rock other than that which has been long 
recognised by geologists as ultimately due to the folding 
of the outer layers of the earth as they follow the contracting 
nucleus The deep cuts made through valleys to make 
watertight barriers in the construction of reservoirs revealed 
tf^e fact that the bottom of the valleys, wherever it was 
fqrnicd of shales and thin sandstones, was more or less 
rolded and contorted These folds and contortions caused 
the shales to let the water through with more or less 
freedom, and he had been called in repeatedly to advise as 

S o how far it was necessary to carry the puddle trenches 
lown below the valley bottom He found, as a matter of 
experience, that these folds were superficial, and if the sink- 
ing were made to a sufficient depth below the bottom of 
the valley they disappeared altogether It was therefore 
obvious that they were not due to deep-seated movements 
of compression resulting from the contraction of the earth 
They are due to the relaxation of pressure caused -by the 
removal of the rock by denudation from the area of the' 
valley, and are analogous In every particular to “ the creep 
in coal workings, caused by the excavation of coal, by which 
the surrounding strata crush down into the area of relaxed 
pressure and ultimately iil] it up This may be studied in 
any coal pit where there is a superincumbent pressure, say, 
of more than 1000 feet The two following illustrations of 
folding and faulting by relaxation of pressure are presented 
by the puddle trench of the Langsett reservoir belonging to 
the Sheffield Corporation, and by the two reservoirs now 
under construction on the head waters of the Derwent by 
the Derwent Water Board In the first of these the foldings 
in question at the bottom of the valley in the shale under 
the first grit are strongly marked at the surface These 
folds gradually disappear, and are based upon a hard black 
unmoved shale offering a good foundation about 60 feet 
below the bottom of the valley This is m the valley of the 
little Don The thickness of rock removed from the bottom 
of the vallev amounted to no less chan something like 
8000 feet of Coal-measures and Millstone Grit In the case 
of the Derwent, in which the folding is much more marked 
and Is accompanied by faulting, the thickness of rock re- 
moved aitiounted Co at least 9700 feet (7200 feet of Coal- 
measures, 3000 feet of Millstone Grit, and at least 500 feet 
of Yoredale) In this the movement had not extended 
b^ond a depth of 90 feet In the case of the Derwent 
reservoir lower down the river there are two systems of fold- 
ing and faulting which do not penetrate beyond 60 feet 
from the surface At that point a good foundation is found 
for the puddle trench of the embankment 

Paris 

Academy of Sciancaa, October 10, Mascart in the 
chair. — The dlsconCinvity of the external work of muscles 
cOmpar^pd with the discontinuity of their internal work from 
the point of view of the energy expenditure of the contrac- 
tion A ChAuvMu. The results of two sets of experi- 
ments are given g'raphically — On Perrot's experiment 
LOUIS Mklilard. A preliminary account of some qualitative 
results ^s given In the first set of experiments twelve 
succeeded out of twenty-one In a second set, in which 
prater precautions were taken lo ensure the stability of 
TM receiver, and Co avoid currents of air and temperature 
cbpnges, thirtJrKine out of thirty-three experiments were 
photographs obtained by the interference 
MthQd WljhoMt ,Mpiag the JUercury mirror r E. RotM. A 
cBTerul eXfiiqih 4 ^ 1 on rOf some photographs taken by Lipp- 
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mann's method led to the conclusion Chat It ought to be 
possible, by prolonged exposure, to obtain photogra{^a In 
colour by Che reflection of light on the air-gelatine lurlace 
only, and this has been prov^ experimentally. The method 
presents the advantages of being applicable In any apparatus 
without the use of special material, — On (he tem^atures 
of transformation of steels ' Georges OhArpir and Louis 
OreiMl. Three methods were applied to each sample, 
making use of the electrical resistance, the expansion, and 
the thermoelectric power It was found that the thermo- 
electric and dilatometnc methods show no well marked corre- 
lation except for the softer steels On the other hand, the 
results furnished by the electrical resistance and dilatometnc 
methods agree closely qualitatively and even quantitatively 
within the limits of experimental error — Substituted deri- 
vatives of phenyldiazoam I nobenzene L^o VIgnon and M 
•Imonnt. The preparation and properties of several substi- 
tutLon derivatives of phenyldlatoamlnobenzene are described 
These substances are ea«ily prepared by the interaction of 
the substituted diazoanllines with diphenylamine, and 
possess the general properties of the diazoamines, being 
usually unstable — The influence of castration on the 
physique Eugene Pittard. — Culture of a trypanosome of 
the frog A Billot. — On some Hsmoflagelis of marine 
Teleostea C Lotallly — New geological observations on 
underground sheets of water in the Brenner district Pierre 
Tormlor. 
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HALLEWS COMPARATIVE ANATOMY 
Lehfhuch der vergleichenden Anatomte By B. 'Haller 
Pp vm + gi4 Erste Lief , pp vi + 424, price 8 
marks, Zweite Lief, pp viii + 425 to 914, price 12 
marks, illustrated (Jena * Gustav Fischer, 1904 ) 

I N his preface the author explains that hu> aim in 
writing this hook was to produce a modern w'ork 
on the lines of the second or last edition of Gegen- 
baur's Grundnss der vergleichenden Anatomie,” 
which was published twjpty-four years ago Thi 
book deals in a concise manner with the structure 
of all animals from the Protozoa to the highest Verte- 
brata The character and mode of treatment of the 
subject Will be sufhnently described by the statement 
that the author closely follows in Gegenbaur's foot- 
steps For his material he has drawn very largely 
from Gegenbaur’s recent " Verglcichendc Anatomie 
der Wirbelthiere " (1S98 and 1901), but as he devotes 
much more space — almost half the book — to the In- 
vCrtebrata than is given to this branch of the subject 
in the latter work, he has freely used the facts and 
illustrations found in the great treatises of A Lang 
and Korschelt and Heider m compiling the first part 
The whole book, with the exception of the part 
dealing with the structure of the brain of vertebrates, 
concerning which the author has published some 
original memoirs (*' Morphologisches Jahr^uch,” 1898 
and 1900), is obviously a compilation, and not from the 
original writings, but from such books (themselves of 
necessity largely compilations) as have already been 
mentioned The result is what one would naturally 
expect. The book reproduces many of the mistakes 
of the works from which it Is derived, and adds not 
a few misinterpretations which do not occur in these, 
the information is not up to date The author is. for 
example, unaware of J P. Hill's discovery of a placenta 
In the Marsupialia, and is apparently ignorant of 
Willey’s work on Balanoglossus , the descriptions ore 
disjointed and diflicult to understand, such as would be 
Written by one who has no adequate practical acquaint- 
ance with the facts, or has not digested the mass of 
pabulum with which he is dealing. Anyone who has 
had occasion to make use of the last edition of Gcgen- 
baur's “ Vergleichende Anatomie ** knows to how 
great a degree this work fails to reach the high level 
of the first edition, which was written when the author 
was in his prime. In the last edition Gegenbaur relied 
In too many cases upon the immature work of young 
contributors to the Morphologi$ches jahrbuch ” in 
preference to more trustworthy researches published 
elsewhere All such faults are reproduced in Haller’s 
book. 

' The attempt to cover so vast a field as the entire 
animal kingdom U such a colossal undertaking^ in the 
piment state of knowledge that one hesitates before 
hastily passing judgment on the work as a whole. In 
mok clrcumstanoes the reviewer naturally turns for an 
estimate to those parts of the book In which the author 
claim to write as fln ekpert. The' portion 4681 - 
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ing with the brain of the Vertebrata is almost entirely 
original. 

The difficulty of understanding the author's mean- 
ing which characterises the greater part of the book 
IS greatly increased in the case of the nervous system 
by his frequent abuse of terms and the needless inven- 
tion of new names for structures which already have 
designations familiar to all anatomists But, in 
addition, his account of the brain is so studded^^with 
inarcuracies that the mere enumeration of them would 
fill the whole space devoted to this review It is 
sufficient to quote only a few from among many others 
equally astounding While he correctly locates the 
caudal limit of the forebram on the dorsal side at the 
posterior commissure, he places it on the ventral side 
it the junction between the mid- and hmd-brain, which 
he calls “ sulcus interenccphalicus '* (p 62 j and eJse- 
IV here) In reptiles, birds, and mammals he calls the 
paraterminal body (which in mammals becomes con- 
verted into the septum lucidum and the precommissural 
area) by the name " gyrus forniCritus ” — a term which 
is employed by all other anatomists to designate a 
strip of ncopallium above the corpus callosum (pp 633 
and 638 mter aha) To add to the confusion, he labels 
the fascia dentata in a inaisupial brain gyrus 
Yornicatus ” (p 640) In figures of the brains of 
reptiles, birds, and a mammal (rabbit), he labels as 
" sulcus coronarlus " furrows which are certainly not 
homologous the one with the other, and even in the 
mammal it is not the “ coronary " but the " lateral ” 
sulcus on which he has placed the label, On p 63B he 
refers to the hippocampus as ** part of the occipital 
lobe,” and on the preceding page he states that the 
occipital lobe is separated from the frontal lobe In 
Echidna by the Sylvian fissure, by the latter term he 
refers to a furrow (^, Fig 629), which resembles the 
SyJvian fissure neither in form nor in position But the 
most erroneous and hopelessly muddled parts of his 
account of the brain are his numerous references to the 
cerebral commissures He seems to imagine that the 
" fimbria ” and “ fornix *’ (names applied by 
anatomists to different parts of the same senes of 
hippocampal fibres) are independent structures, and he 
refers to the fornix-comnussure by the term ” fimbria- 
commissure,” and applies the former term In one place 
to a part of the anterior comnussure. which has no 
connection whatever with the fomix. and in another 
place to the corpus callosum I To this amazing Con- 
fusion he adds the further error of attributing to 
Phascolomys a corpus callosum like that of Ermaceiis, 
and representing an utterly different state of affairs in 
Didelphys, whereas all marsupials lack a true corpus 
callosum. 

His spelling of many terms is somewhat peculiar. 
As examples 1 might quote ” thalamocephalon ” (p. 
636), ” rhmacephalon ” (p. 638), thela ” (p. 637), and 
” corpus caflosi (in several places), ^ 

II we judge the whole work by the part to which 
the author has devoted his chief attention no con* 
deinnatiOn of it can be considered too harsh It ia 
confused^ inaccurate, and difiicuU to understand. 

The has one great redeeming feature its 
numerous 111u8trdtions« They are, on dte wtiolSi well 
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chosen, clearly and yet artistically drawn, and excel- 
lently reproduced, The sources from which they were 
derived are indicated in some cases only, although a 
number of the unacknowledged figures will be familiar 
to the readers of zoological literature 

There is an unduly large number of misprints m the 
book, especially in the lettering and the inscriptions 
of the various figures There is no bibliography 

G E S 


LIQVID CRYSTALS 

FUisstge Kristalle sowte PlasUzitdi von Krtstallen ttn 
Allgcmemen, Molekulare Umlagerungen und Aggre- 
gatzustanddnderungen. By Dr O Lehmann Pp 
VI + 364, atlas of 39 photographic plates (Leipzig 
W Engelinann, 1904 ) Price il net 

W HATEVER may be the ultimate conclusion of 
physicists concerning the explanation of the 
interesting phenomena described by the author of this 
volume under the term " liquid crystals,** and however 
diverse may be the views entertained as to their bear- 
ing on current molecular theories, there can be no 
difference of opinion as to the value of the work before 
us, in which the description of these phenomena is so 
K^learly set forth and so fully illustrated, 

It was in 1889 that Dr. Otto Lehmann, the professor' 
of physics in the Technical High School of Karlsruhe, 
.ind the author of many memoirs dealing with the 
application of microscopical methods to physical re- 
search, first suggested the use of this term ** liquid 
crystals ” The acceptance of the term by physicists 
and crystallographers has not been by any means 
universal or unqualified, and in certain quarters it has 
been received with something like ridicule The 
general attitude which, with our present knowledge of 
the subject, it may be wise to preserve was well 
expressed by Prof Miers in an article upon the subject 
which he contributed to Science Progress of January, 
1897 — 

"It will be wise to retain the names crystal and 
crystalline in their old significations, rather than to 
extend them so as to include the birefringent liquids 
whose existence has been established by Lehmann It 
may be that these remarkable drops are examples of 
liquid matter in which particles while free to move 
are compelled to preserve the same orientation, and 
differ in this respect from ordinary liquids But 
whether this peculiarity of structure, whatever may be 
its nature, is really analogous to that of solid crystals 
IS a question in which it will be better not to commit 
ourselves to an answer by applying the same name to 
lioth until more is known about the structure both of 
liquids and solids " 

It IS not probable that the present volume will 
materially affect the cautious verdict pronounced by 
Prof Miers, seven years ago, on behalf of crystallo- 
graphers and physicists, for although many new and 
interesting observations are added to those announced 
in Prof O Lehmann’s earlier memoirs, there is 
nothing in the work before us which £aa be regarded 
as supplying absolutely conclusive or crucial evidence 
on the subject 

In his original memoir Dr O. Lehmann was able 
.to confirm the observations of Reinitzer and of Gatter- 
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niann that certain organic compounds possess two 
melting points, and he showed that, at teihpetatures 
between these two melting points, the substances, 
though possessing the freedom of motion of liquids, 
affect polarised light like crystals, and, like crystals, 
exhibit the phenomenon of dichroism 

In the treatise under review the list of organic 
compounds exhibiting these remarkable properties is 
considerably augmented, though all the newly described 
substanres are closely allied in their chemical nature 
to those previously known Dr O Lehmann pro- 
poses to divide them into two classes — " Fliessende 
Krystalle,” in which between the two melting poults 
the crystal retains something of its original form, 
modified by the rounding of the edges and angles, 
though two of them brought into contact have sufficient 
mobility to enable them to unite, and true " Flussige 
Kryittalle," in which, although the original crystal 
form is wholly lost and the substance forms rounded 
and very mobile drops, the double refracting and other 
optical properties of the crystal are nevertheless re- 
tained It IS, however, admitted by Lehmann that the 
distinction between these two classes of substances is 
neither very definite nor of fundamental character. 

It is impossible in the space at our command, even 
if such a course were desirable, to enter upon the dis- 
cussion of the physical relations of solids and liquids 
which the author bases on his observations, On many 
points he arrives at conclusions in marked opposition 
to those maintained by Butschli, Nernst, Ostwald, and 
other physicists 

By the aid of the beautiful photographs, so admirably 
reproduced in the plates, and the numerous diagram- 
matic figures in the text, the reader will find it possible 
to follow and understand the very interesting observ- 
ations of the author The value of the photographs 
would certainly have been increased if, in every case, 
the degree of magnification had been indicated , and a 
detailed description of the plates with a good index 
\^ould have added to the value of this very important 
ti eatisc 


THE TESTING OF STEELS. 

Relations between the Effects of Stresses Slowly 
Applied and of Stresses Suddenly Applied in the Case 
of Iron and Steel. Comparative Tests with Notched 
and Plain Bars By Pierre Breuil. Pp, vu+[5^-f 
23 plates Jour, Iron and Steel Inst. Suppleinent, 
vol Ixv (London Iron and Steel Institute, 1904 ) 

C ONSIDERATION of the subject of tests and test- 
ing should be approached with a very open mind, 
not only because it is the common meeting ground of 
the engineer and the metallurgist, but because it is 
a difficult subject of compromise, where the selected 
method is practically never ideal. Steel is necessarily 
as often submitted to tests which it is hoped will give 
a measure of its qualities as to those stresses to which 
it will be exposed m practice* The latter is the 
practical ideal test short of behaviour in actual use 
which is seldom feasible* as often the finish of tin 
test would require to be left to another generaflpii. 
Thus the real purpose of tyres or rails is to wear wdll 
without breaking; nevertheless, they are often tested 
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to destruction by a falling- weight, and the material 
invariably so in tension. 

Again, soEtie members of a girder are in tension, 
Qthers in compression, while practically all arc passed 
on the measure of their qualities given by the tensile 
test For a certain elastic limit and maximum stress 
the highest elongation and reduction in area arc 
assumed to indicate the toughest steel For materials 
where great toughness is of paramount importance, the 
tensile, cold bending, and even quenched bending are 
typical tests, and on the whole they have served well, 
but in perhaps one case out of many thousands mild 
steel snaps in use without elongation after satisfying 
all ordinary tests for ductility Cases such as these, 
which, though rare, may ent.iil great loss of life or, as 
in the case of certain parts of vessels of war, might 
mean disaster to a whole crew, have probably been 
the exciting cause which has set men on the search 
for some means of detecting these rare cases where 
the risk would justify the extra expense 

It is evident that this case of one in thousands 
cannot be touched by experiments on (to quote the 
author) " no less than five tons of various kinds of 
specially manufactured metal,” lor that particular one 
must be found by the real test of failure in ordinary 
use and experiments made on it The author’s un- 
conditional advocacy of the plain tenmle and bending 
tests, and scornful reference to the others, indicates 
either that he is happy in a paradise which need not 
be specified or that many eminent practical and 
scicnUfic engineers and metallurgists arc at the pre- 
sent day unnecessarily anxious No one would 
advocate the abolition of the tensile tests, as they are 
required for the engineer’s calculations, and are 
generally a sufficient guarantee of trustworthiness 
The sole contention is that in certain special cases 
something more is necessary 

The reviewer has been engaged during the last two 
years with Prof Arnold on this very matter, subject- 
ing steels known to have /.iiled in use to Arnold’s 
alternating stress and other tests with a view to find 
a practical system which will eliminate those possess- 
ing this curious brittleness Two steels, one the best 
modern make of boiler plate, the other a steel which 
gave passable tensile tests and bent close double with- 
out a sign of distress, yet broke during the official 
hydraulic tests, gave very different results under the 
special alternating stress test These statements 
having reference to facts, no study of comparative testa 
on specially manufactured steels can strike at the root 
of the matter. Although to certain mechanical testers 
and men of figures the variations in some of the results 
from the newer methods may look somewhat formid- 
able when presented as percentages, the fact remains 
that these testa have picked out dangerous steels which 
had satisfactorily passed tensile and bending tests 
Therefore some such new system of testing claims the 
Special attention of the designer of high-£peed and 
other work where large issues, and possibly loss of 
life, would be involved by the failure of a member. 

This volume is the Carnegie gold medal thesis for 
XjM year, atid deals with experiments on tensile tests, 
on plain and on notched bars, slowly applied. Many 
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figures are given on the effect of size and form of 
notch Plain and nicked bends slowly applied and as 
impact tests are also considered, but excuse is made that 
the subject is so large that it could not be adequately 
dealt with, The present writer is firmly convinced 
that It would count more for real solid progress if the 
Carnegie scholars were encouraged to take a smaller 
field and explore it more thoroughly, for to a steel 
metallurgist a brief paper embodying definite and 
concrete results is far more valuable than a voluminous 
and indefinite thesis It is worthy of note that the 
07 per cent and 04 per cent carbon steels contained 
034 per cent and 022 per cent silicon respectively, 
amounts that would debar their acceptance under 
British specifications, not on account of the tensile tests,, 
but because of their suspected greater liability to break 
under vibration A MeW 


CHEMISTRY OF THE PHOT El DS 
Chemic der Eiwetsskorper By Dr Otto Cohnheim. 
Zweite Auflage Pp xii + 313 (Brunswick 
Vieweg Lind Sohn, 1904 ) Price 8 50 marks 

A lthough only four years have elapsed since 
the first edition of this work appeared, the great 
advances made in our knowledge of the chemistry of 
the proteids have ncccssiUted a considerable revision 
of the book The author, however, has found it 
possible to avoid any enlargement of the work by 
altering the order of subjects treated, and by stating 
the facts more concisely than in the previous edition. 
Some of the alterations in arrangement appear some* 
what difficult to justify Thus, for example, in the 
earlier edition the physical tharacteis were dealt with 
prior to the consideration of the more purely chemical 
properties of the proteids, while m this edition the 
order is reversed As the first edition has been already 
reviewed in Naiurf, only a brief account of the chief 
additions to the second will be necessary 

Perhaps the most important recent additions to our 
knowledge have consisted in the more complete separ- 
ation and identification of the products of the hydro- 
lytic decomposition of the proteids Dr, Cohnheinij 
gives an excellent account of the results obtained in 
this field by E Fischt r and his pupils by means of the 
method of fractional di<atillation under reduced pressure 
of the ethyl esters of the amino-aLids This method 
has secured a much more complete separation of the 
ammo-acids than any methods previously employed, 
although the results obtained are still far from quanti- 
tative By Its use E Fischer has been able to prove 
that certain amlno-acids, namely, q-am mo- valerianic 
and a-amino*i 9 ^xypropionic acids, are much more 
widely distributed products of proteid hydrolysis than 
has been hitherto supposed Fischer has aUo 
succeeded in separating two acids, namely, o-pyrrolidln- 
carboxylic and oxy-a.pyrro1idincarboxylic acids, which 
were hitherto unknown as products of the decomposi- 
tions of proteids. The latter acid was isolated from the 
residue remaining after distilling off the eaters of the 
amino-acids A full account is also given pf recent 
work on the more complete chemical charactetlsatiOn 
of the anurtO-acids, Including the separation of SeveM 
into optically active isomers. ^ 
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The isolation and determination of the probable con- 
stitution of tryptophane by Hopkins and Cole, and that 
of ozyphenyls thy lamina by L^ngstein and Emerson, 
may also be mentioned as some of the most important 
additions to our knowledge of the products of the 
hydrolysis of the proteids by the action of trypsin Dr 
Cohnheim appears to have omitted to mention the dis- 
covery of the latter substance 
Our knowledge of the chemistry of the diamino- 
acids and other basic products of hydrolysis has not 
been bo markedly increased The constitution of 
histidin has not yet been determined, although the 
evidence so far obtained points to it being a pyrimidine 
derivative The discovery by Herzog that it gives the 
biuret reaction is of much importance in view of the 
fact that this test has been used to distinguish between 
the more complec products of proteolysis which still 
retain protcid characters and the simpler chemical 
bodies resulting from more complete decomposition 
The tables compiled by Dr. Cohnheim which give 
the nature and quantity of the products of hydrolysis 
of various proteids and albuminoids form a very useful 
addition to the book 

The third chapter of the general part of the work 
gives an interesting account of the chief views held 
with regard to the constitution of the proteids The 
most interesting advance in this held is due to 
E. Fischer, who has shown that the amino-acids 
possess in a marked degree the power of reacting with 
<ine another to form more complex bodies The proto- 
type of these substances — glycylglycin — results from 
the union of two molecules of glycin with the elimin- 
abon of the elements of water, the amine group of 
the one molecule reacting with the carboxylic group 
of the other to form an amide. By extending this 
synthesis Fischer has succeeded in preparing com- 
pounds of three or more molecules of various nmino- 
acids to form compounds which he terms polypeptides 
Some of the more complex polypeptides resemble pep- 
tones in many of their chemical properties 
In the special part of the work the section on the 
proteids of plants has been much extended The 
section on nucleoproteids gives a good account of 
recent work elucidating the constitution of the pyr- 
imidine derivatives, uracil, thymin, and cytosin Con- 
siderable additions, embodying the work of Nencki and 
Zaleskii and of Kuster on the decomposition of 
hsinatin, have also been made to the chapter on the 
blood pigments 

The second edition of the work well maintains the 
high standard for completeness and accuracy secured 
by the first one 

OUR BOOK SHELF 

Elements of General Radto~Therapy for Practitioners 
By Dr Leopold Freund, Vienna Translated by 
Dr G. H. Lancashire Pp xix+538; illustrated 
(New York and London Rebman, Ltd , 1904 ) 
Price a If net,^ 

Dr Freund is so well known to English workers in 
electrotherapeutics that any work written by him will 
be vataKne. To his earliest writings the profession 
is indebted for the first experimental work in 
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radio-therapy, and the results were sufficient to indicate 
the possibilities of X-rays in therapeutic work as well 
as in diagnosis The work before ua shows that Dr. 
Freund has based his expenmental research upon a 
thoroughly scientific knowledge of what has been done 
by others as well as by himself, and coase<juenUy ah 
workers with X-rays will feel indebted to him for his 
book and gratefully acknowledge this. 

In his preface Dr. Freund states that he has 
attempted to bring the essential features of a recent 
form of treatment before the notice of a larger circle 
of medical men, that he has tried in a comprehensive 
way to explain the technique, the indications for treat- 
ment and the results to be expected, while at the same 
time tabulating and arranging the fundamental 
physical laws so as to explain the physiological effects 
That he has succeeded no one will doubt who reads the 
work, and that the views of others have not been for- 
gotten is made evident by the fact that he c^uotes more 
than eight hundred writers upon the subject The 
author admits that this branch of science can hardly 
be said to be more than in its infancy, that there are 
gaps in our knowledge to be filled in and errors to be 
corrected , but notwithstanding the doubt expressed in 
sonic quarters we have already achieved brilliant 
theoretical and practical results which lead him to hope 
that radio-therapy will obtain an acknowledged place 
among our methods of treatment In support of this 
view he says one need only refer to the undeniable and 
astonishing results already achieved in skin disease, 

x\fter a short but expressive introduction referring 
to the phy«)ical aspect of the question, Dr Freund 
divides the work into five sections The first deals with 
the elements of electricity, and this section should be 
useful to medical practitioners who are desirous of 
obtaining the acquaintance with physics necessary to 
understand this special branch of surgery The second 
part treats fully of high-frequency currents, the third 
section is devoted to X-rays, the fourth to Becquerel 
rays, and the fifth to treatment with heat and light 
ravs 

A careful perusal of the different chapters will con- 
vince anyone that Dr Freund has fullv succeeded in 
his amis , and that the text-book under notice will 
become a popular one is certain That it will be re- 
garded as one of the standard works on the subject no 
one can doubt 

English workers are largely indebted to Dr 
Lancashire for bis excellent translation of the work, 
and to Mr Clarence A Wright for his notes on 
instrumentation published m connection with the 
English edition, which are introduced at the end of 
the book. 

The whole is clearly and scientifically written. 
There are one hundred and seven illustrations taken 
from the original text, and the author, translator, and 
publisher arc to be congratulated upon the success of 
their efforts. 

Physiography An Introduction to the Study of 

Nature By T H. Huxley Revised and partly re- 
written by Prof R A. Gregory. Pp. xl+4a3; with 

301 illustrations (London . Macmillan and Co., 

Ltd , 1904 ) Price 45. fid 

The task of revising and bringing up to date Huxley's 
inspiring text-book of physiograjmy was one nol to bs 
lightly undertaken, but it could not well havfi been 
placed in better hands than those of Prof, , Gregory . 
In spite of the many fine quatities of the original 
volume, and of the author's belief that its meSiods 
could be adapted with little difficulty to any locdl^fy 
by an intelligent teacher, it can scarcely be questioiied 
that the usefulness of the book was somewhat restriem 
by its special reference to the Thames and its baeuK 
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In its new fomi) howevGr, the book no longer specially 
^peaK to those who dwell in this neighbourhood, but 
is equally applicable to any river basin 
While the value of the book is undoubtedly much 
enhanced by the juduious additions which have been 
made to the text, the most notable feature of the new 
edition is the abundance of excellent illustrations 
The majority of these are from actual photographs, 
and depict a great variety of natural objects and pheno. 
mena, among which are clouds, glaciers, volcanoes, 
earthquakes, and geological structures This unique 
collection of photographs, each of which is of real 
value, makes the book of quite exceptional interest, 
and it is pleasant to learn that many of the pictures 
have been generously contributed out of regard for the 
memory of Huxley The scope of the subject, as here 
set forth, is such as to make it the natural complement 
of the '* nature-study " which refers chiefly to the 
various forms of life That is to say, it is regarded 
entirely as an introductory subject, dealing with in- 
animate nature; and it may be remarked that it does 
not unduly encroach on the domains of physics, 
chemistry, or astronomy We are glad to note that 
mstruebons for practical work, which is obviously 
essential to make the study of the greatest educational 
value, are in course of preparation Meanwhile, the 
present book will be heartily welcomed as a clear, 
attractive, and trustworthy introduction to the study 
of science A F 

Die Theorie det Direkten Anpassung und ihre Bedeu- 
tung fur das Anpassung 5- und Dcszendenzprohlem, 
Versuch einer methodologlschcn Kntik des 
Erklarungspnnzipcs und der botamschen Tatsachen 
des Lamarckismu*; By Dr. Carl Detto Pp 214, 
mlt 17 Abbildungen im Text (Jena Gustav 
Fischer, 1904) Price 4 marks 

Ok two well-known tenets of Lamarckism, the inherit- 
ance of acquired characters, and the power of direct 
adaptation *’ on the part of the individual organism, 
the consideration of the former is relegated to a few 
pages at the end of the present work, which is mainly 
concerned in combating the latter. This pro- Dar- 
winian book is, in fact, occupied in an endeavour 
to prove that individual organisms possess no 
mysterious and inexplicable power of adjusting them- 
selves to their surroundings, and that from this point 
of view the theoretical basis of Lamarckism is unsatis- 
factory The first two chapters largely deal with 
psycholi^ical considerations, terminology, and dehni- 
tions The third ch^ter quotes and considers the 
Views of Lamarck, H ^Spencer, Eimer, Warming, von 
Wettstein, and others, so far as they relate to ** direct 
adaptation ” The fourth chapter (pp 81-18S) is de- 
vot^ to the discussion of the facts and phenomena that 
are usually cited as demonstrating the power of direct 
adaptability on the part of individual organisms, and 
to uternative explanations of these It is this chapter 
that will appeal nyist to the busy botanist, who, after 
ascertaining the meaning of the two new terms 
" moologism " and " cecogenesis,’^ may find it 
advisable to commence the book at this point The 
folkOwlng selected headings sufflee to illustrate the 
kind of subjects dealt widi * — methods of interpreta- 
tion of the facts of ** direct adaptabon direct 
fulaptadon in bacteria, fungi (including a discussion 
4 iif a biological species of Urrainea), and Euglena; 
physiological adaprtation among highly organised 
plants [races produced by nutrinon, climatic adapta- 
tion ih respect to duration); structural adaptations 
amditg highly organised plants (cecologicai conver- 
genoa of tjrpes ; parallel variation in xerophytes, 
hydrophytes, halophytes; shade-leaves), 
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The Photographic Reference Booh, Edited by 
J McIntosh. Second edition Pp 344 (London . 
liiffe and Sons, Ltd., 1904) Price i.; 6d net 

Thb first edition of this book was chiefly compiled by 
usintr the columns devoted to answers tu corre- 
spondents of Photography as a basis, the work being 
undertaken by Messrs W A Watts and Henry 
Sturmey In the present issue the material has been 
largely rewritten and much new matter added, so that 
the book may be considered as practically a new one. 
The editor has, however, confined himself to the 
original object for which the book was written, namely, 
a worker’s handbook, and as such the reader will find 
that the present volume is a handy and useful vade 
ntpcum The great point about a work of this 
character, if it js to be useful, is the facility with which 
any information that is desired can be found and 
correctly given Both these desiderata are here, for 
a capital index supplies the former and the paragraphs 
under the different headings complete the latter 
Many subjects were chosen at random, and in each 
case the facts required were easily found and fully 
given. As a book of reference this issue should be the 
companion of many photographers 

Transactions of the South African Philosophical 
Society Vol xiii Part 1 Pp 1-293 ; plates 1-4 

(43-46 of the whole series) Descriptive Catalogue 

of the Colcoptera of South Afnca (Lu canids and 
Scarabeeids) By L Pdnnguey (Cape Town, 
1904 ) 

An exceedingly valuable synrasis of South African 
Coleoptera, chiefly by Mr Pdringuey, the worthy 
successor of Mr Tnmen in the South African Museum, 
IS at present being published in the above named 
Transactions Vol xii was devoted to the descriptive 
catalogue of Lucanidae and Scarnbsidae, and vol xiii., 
a goodly instalment of which now lies before us, con- 
tinues the subject. It includes the subfamilies 
Serians (tribes Sencini and Ablabenni) and Melolon- 
thins (trines Pachyjx>dini, Sparrmannini, and the first 
four groups of the Melolonthini) Many of the species 
figured are very handsome, resembling in miniature 
the magnificent Goliath beetles of the west coast of 
Africa The work is too highly technical for detailed 
notice here, but the excellent tables and descriptions 
of genera and species will render it ve^ useful to 
students of South African Coleoptera We hope in 
time to possess equally elaborate works on the insects 
of all the British colonies W F K 

Toning Bromides and Lantern 5 Zidc 4 By C Win- 
thrope Somerville, F R P S Pp. 73 (London 
Dawbarn and Ward, Ltd . 1904 ) Price net. 
This is a collection of formuls for many methc^s, 
practically, perhaps, all the methods in use, for toning 
bromide " prints Lantern slides do not appear to 
be mentioned in the text, and it can hardly be sup- 
posed that all the processes given are available for 
them, as, for example, the “ hypo and alum, or ‘ boil- 
ing ’ process " Perhaps in future editions this part of 
the subject will receive more attention, The author 
IS enthusiastically in favour of the choice of bromide 
pnnting rather than the other methods of photographip 
printing available. To him it is " the ideal of the 
present day " He actually compares it with platinum 
and carbon printing to the disadvantage of these for 
fineness of result, and claims for it an equal pec^ 
manency Of course many wiH not agree , the 
author in this, but it is an advantage to hiiVfr 
formulae preferred by one who thoroughly believee ttwt 
proceu treated of is altogether the best, aodto.have 
the results of his experience. 
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LETTERS TO THE EDITOR. 

{The Editor does not hold htmself res^ofijiblff for opinions 
expressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for (his or any other part of Nature 
No notice is taken of anonymous communications ] 

Further Discovery of Dodos' Bones 

Since Che astonishing discovery, in 1865, of innumerable 
bones of the dodo in the peat of the Mare aux Songes by 
Mr George Clark, of Mah^bourg, in Mauritius (/bu. 1866, 
pp 141-146), whereby Prof Owen was enabled Co describe 
the greater part of the skeleton of that remarkable bird 
{Trans Zool Soc , vi pp 49^80), and the <iubsequent re- 
■searrhes at the same place of Mr Sauzier in i8Bq, the 
results of which, when worked out by Sir Edward Newton 
and iJr Gadow (Trans Zool Soc , xiii pp sBi-ioa), almost 
wholly completed our knowledge of its osteology — besides 
affording evidence of the former existence of other con- 
temporary ■species now extinit — nothing more has been re- 
corded on the subject ‘ It was therefore with great interest 
that, just fivr years ago, October, 1S99, I received a letter 
from \f E Thirioux informing me of his having found, in 
the preceding month of August, some remains of at least 
two dodos in a small, partly collapsed cave, about 800 feet 
^bove the sea, and about two miles and a half from Port 
Louis Encouraged by this success M Thirioux continued 
his operations, a matter of some difficulty, not to say 
danger, from time to time, and was good enough to keep 
me acquainted with many of the results, sending me photo- 
graphs of the bones which he was fortunate in disinterring 
from the soil They were not all dodos' bones, but some be- 
longed to other extirpated forms of birds — as the brevipennale 
parrot (Lophopsittacus), the " Poule Rouge ” (Aphana- 
pteryx), and the coot — and reptiles — as Didosaurus and 
one or more of the land tortoises — all of which are very 
imperfectly known, while some of the small dodo bones are 
of great rarity, and at least one of them (the pygosCyle) 
Mil not been seen before From that time until very rccentiv 
M Ihirioux has been continuing his researches, and has 
consequentlp^ formed a very considerable collection, which 
hr now writes to me he has disposed of to the Museum of 
Mauritius, and 1 can but express the fervent hope that some 
competent perMn may bo found to work it out and publish 
a memoir on it which will be a worthy successor to those 
that I have already mentioned Alfred Newton 

Cambridge, October 20 


The Forest pig of Central Africa 

_ Tiierp are two good mounted specimens of the forcst^piE 
in the Museum of the Congo Free State at lervueren, neai 
Hrussels, where I had the pleasure of examining them ir 
r VT ™ ^ Dubois, conservator of the Koval Museum 

of Natural History at BrusseK, told me that he intended 
to describe the animal in conjunction with Dr Matschie, 
of Berlin, but I am not aware that their description ha* 
\et been published, bo that I hope the forest-pig may re- 
main known by the excellent name Hylochsrus, proposed 
for It by Mr Thomas ^ 

As regards the " third mysterious nnimal ” of the Conge 
Forest nlluded to by Sir Harry Johnston m his letler on thii 
subject (Nature, p 601). I have little doubt that it wa« 
the fine antelope of the genus Tragelaphus lately described 
w Baeocephalus euryceros isnacsom (Ann 

^ V. p 3ro. and Pror Zool Soe , 190a, ii 

P T- T® horns of this species was obtained 

by Mr F J Jackson in iSqy (see Proc ZooL Soct, 1897, 
p ^<5)1 but It IS only recently that the perfect spncimer 
which now adorns the mammal gallery oF the Bhtlsb 
Museum was procured 

The “ abnormally developed horns of the cow eland’ 
referred to by Sir Harry Johnston have nothing to do with 
this antelope They will be found fully described and figured 
1ft the Book of Antelopes " (vol Iv p 909) 

\ PL SCLATER 

1 Somr dWed dodos’ honoy, Bsld lo have bwn round In a coVwn (Free 
Zool Soc , liVj, p. 719). uirned out to be turkeys' (o/ cit , 1890, p 401) 
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Average Number of Kmafolk m eacb Degiee 

The letter you forward lo me from Prof G H. Bryan 
gives an opportunity of di&cusslng the question somewhat 
more thoroughly than space allowed in my brief memoir of 
September 29 

I The writer says — “ Is Dr Gallon's deduction of d — A 
I correct^ I should have thought that if a parent had a 
male and d female children, each female child would have 
li^i sisters and d brothers 

The objection holds good only on the erroneous suppo- 
sition that each and every family of ad children consists of 
d boys and d girls , it does not hold good on my supposition 
that each such family contains on the average d boys and 
d girls The inclusion of the omitted word introduces a new 
set of considerations They depend on the variety of the 
possible forms of Lombination of boys and girls in 2d 
thildrpn, which are 2d+ 1 In number, and on the frequency 
of each of these forms, which is given by the dq- 1 terms of 
the binomial expansion of (i + 1)’" The exact character 
of the process concerned is clearly appreciated by thorough! v 
working out some particular case, say that of d = 2^, where 
the number of children, 2d, in each family will be 5 There 
are then 6 possible combinations of boys and girls, forming 
6 difi'erent classes, shown in the first three lines of the table 


(1) Classes 

(2) Boys in each family 

(3) Girls in each family 

(4) Sisters in each family 


III IV V. VI 


Toials 


(5) No of families in each class lo 


33 


(6) Girls in all the families 

(7) Sisters in all the families 


JO 

60 


80 

ao 160 


In line (4) is shown the number of sisters in anv one family 
of each of these classes (n(n— i) sisters to n girls) 
Thus in each Family in class vi there are 5 girls, con- 
sequently 5x4 = 20 sisters, in class v there are 4 girls, and 
4X3 = 12 sisters, and so on The total number of combin- 
ations of boys and girls in a family of ^ children 323^^32, 
which are distributed into six classes according to the familiar 
binomial fashion as above , these are shown m line (5) 
Multiplying each entry in (5) with that in the same column 
in (\) we obtain line (6), which shows that the total number 
of girls in the 32 famiLics is So ( = 2^X16, as it should be) 
Multiplying siinilarly the entries in (5) by those in (4) we 
obtain line (7), which shows that the 80 girls have between 
them 160 sisters , consequently each girl has on the average 
2 sislers This is identical with my d — ^ 

1 have made similar calculations for values of dsz, 

2, 2^ (above), and 3 In each case the result is that a girl 
has on the average d— ^ sisters It may therefore be 
assumed that the reasoning by which I originally arrived 
at that deduition is correct 

Before concluding, 1 should like to direct attention to a 
slip of the pen in the last line but one of my memoir, which 
somehow escaped correction; the term d = 5 should have 
been ad^S The context corrects the mistake, which may 
nevertheless puszle the reader for a while 

Francis Galton 


Mendel'a Law 

In his letter of last week detailing hia most interesting 
experiments on cross-bred maize, Mr R H Lock makes 
the following statement — I see from the published account 
of a recent discussion at the Cambridge meeting of the 
British Association that the facts of Mendel lan segregation 
are still disputed by the biometric school of evolutionists." 
Now It is easy to make a general statement about some 
vaguely define group of men, and 1 hare no right to apflqk 
for biometricians as a body. But as inventor of the te^ 
biometry, I may perhapi be allowed to say what 1 under- 
stand by It as a science, and to restate what I said RTith 
some emphasti at the Cambridge meeting Btomatry is 
only the application of exact statistical methods to the 
problems or biology, It Is no more pledged to one hy|^ 
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chnU ol her^ity than to another, but it must be hostile to 
all treatment which uses aCatistics without observing- the 
laws of statutkal science The criticism which has been 
published in Bfometrika upon Mendelian work has attacked 
Its too frequent wane of method and of logic, and I think 
no one aui have read recent literature without seeing that 
the cntlclam has been effective in its aim Even Pro*^ 
Tschermak now allows a large influence to ancestry, 
although he asaerta that the offspring are not distributed “in 
the proportions of Galton and Pearson " As I have never 
distributed the offspring In fixed proportions, I may perhaps 
be content with the admission 
I have headed my letter “ Mendel's Law," but the diffi- 
culty Is to know what is understood by this term Mr 
l^ck reproves me In his " Studies in Plant Breeding in the 
Tropics'* because 1 distinguished a theory of the pure 
gamete from pure Mendelianism, for I thought, and still 
think) Mendel himself considered " dominance “ an essential 
part of his system Another Mendelian protagonist, Prof 
Castle, In his last paper writes ' — •“ The basic principles of 
Mendel's law are two, the principle of dominance and the 
principle of aegregation ” which view is the correct onc^ 
If Mendel's law be limited to its earliest form, then it may 
cover Mendel s Own observations and Mr Lock's maize, 
but there are many other cases of segregation which it 
does jiot cover, So far as I am aware, the only attempt to 
carrv out any form of Mendelianism to its logical con- 
clusion was prpduced by one biometrician at the suggestion 
of a second 1 refer to my memoir in the Phil irons — 
“ A Generalised Theory of Alternative Inheritance with 
Special References to Mendel's Laws " Even then we did 
not succeed in making the fundamental hypotheses wide 
enough to cover the case of man, but we did show — what 
must be obvious on consideration — that a description by 
modern statistical methods of actual observations need not, 
as such, be itself opposed to any physiological hypothesis 
Out of Mendelianism came on analysis the condemned " law 
of regression " and the diminishing correlations of the 
“ ancestral law " whenever a population springing from 
hybrids mated at random 

One might at least have hoped that this result would 
have demonstrated how idle it is to contrast a school of 
“ Mendellans " with one of “ Ancestrians " It is, I fear, 
however, vain for the biometrician to try and right himself 
with the non-math Pin a ti cully trained biologist Notwith- 
standing that In every generation dealt with in my memoir 
the fundamental idea of Mendel is accepted and the re- 
crossings of the parental forms with each member of the 
generation occurs and is ^treated as giving its Mendelian 
result, Mr Lock in his “ Studies in Plant Breeding '' states 
that I entirely ignore Mendel’s demonstration of the truth 
of his hypothesis by the process of recrossing with the 

R arontal form The only ignoration seems to be one on 

Ir. Lock's part of what lies behind the mathematical 
symbols What, then, is the Mendel’s law for which Mr 
l^k provides a “ crucial experiment ''? The mere fact of 
segregation ? Two grey-eyed human parents will produie 
blue- and brown-eyed children , this has been long known, 
and 11 equally crucial The segregation of recessives in 
cerMln cases in the proportion of a quarter^ This is a 
fact, but, accepting the fact, is it needful to accept Mendel’s 
theory to describe it? For Mr Lock’s maize, as for mice, 
we may faiHy ask where the other homozygote is before 
we accept experiments even as complete cases of the 

old ibnple Mendelianism. But Mr Lock tells us that not 
even ki 1900 did Mendellans suppose Mendel's law to hold 
good for all characters In all species. The experiment is 
uuri|5re clearly not " crucial " for heredity at large It 
is of interest, great interest, as adding to the number of 
things In which a Mendelian proportion of 2 In 4 holds 
for recess) ves Will anyone explain why the absence of 

^our bulks at present so largely In the characters for which 
this proportion holds? There must bo some plwslolagical 
ground for it Kabl PaaRsoN 

' Tb« FomallDa of Poloniutn from Radium. 

Trk idea haa for some Hme been afloat that the polonium 
^nd ID radio-active minerals Is a product of the radium 
that they contain, I have recently made an expenment 
whreh seems to afford considerable evidence that this Is 
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the case. Some radium salt of quite low activity (barely 
sufficient to produce fluorescence), which has been in my 
possession four years or more, was dissolved in water, and 
some Lupric chloride added Ihe solution was precipitated 
with sulphuretted hydrogen (the copper served to give a 
manageable quantity of precipitate^ 

The sulphide was very active It was dissolved in 
nitric acid, and a plate of bismuth immersed in the solution, 
in order to collect polonium, after Marckwald This plate 
became intensely active, giving a rays only The activity 
was iiulfaient to light up a blende screen The rays showed 
diminished penetrating power the further they had pene- 
trated , their initial penetrating power was exactly the same 
as that of the rays of the polonium from pitchblende 

I think It will be agreed that the activity of this bismuth 
pUte may be regarded as due lo polonium Its activity has 
not yet diminished The question remains, was this 
polonium part of the original mineral, or has it been 
generated since? It is difficult to believe that the radj- 
ferous barium could have been freed from copper, bismuth, 
and the other metals in pitchblende, without being freed 
from polonium too 

I am making fresh experiments Co see whether the form- 
ation of polonium can be traced in a radium solution 
initially quite free from it K J Strutt 

Terling Place, Witliam, tssex 


Miauae of Words and Pbrases 

Uni-ortlinately a good style of writing English is not a 
strong point dmong men of science, especially mathe- 
maticians The chief defects may, 1 think, be classed under 
three heads First, grammatical errors, such as BeirsE 
functionsj the Faraday effect, an uniform density instead of 
BesseVs functions, Faraday ’r effect and a uniform density 
Secondly, the use of uncouth, inelegant, and inaccurate 
phrases, such as coal-stuff-gas, stretch-squeese ratio, nan- 
singular cubic or quartic curve Thirdly, a vague, obscure 
and slovenly mode of constructing sentences, whereby the 
author envelops his meaning in a cloud of mystery instead 
of enlightening the understanding of his readers In fact, 
the sentences of some authors are so martistically worded 
us to produce the impression that they labour under the 
delusion that a vague and obscure style of writing is evidence 
of profundit}, whilst a clear and lucid one betokens shallow- 
ness 

The English language is by no means an easy one to 
write clearly and concisely, which is due to various causes, 
amongst which inav be mentioned the abbence of 
declensions In Latin the nouns to which two pronouns 
respectively refer are always known if (as frequently 
happens) their genders are different , but in English con- 
siderable care IS often required in the arrangement of a 
sentence so as to avoid ambiguity 

As regards the choice of language, there are two cardinal 
rules to be observed In the first place, words are to be 
construed according to Iheir natural and literal meaning 
unless there is something in the context to show that they 
are used in an artillcial or hcrondarv sense , secondly, 
lucidity and brevity ought always to be aimed at, and 
circumlocution and \erbosity avoided 

October 2 a AD Basset 


The Britieh ABaociatlon and Referees, 

The correspondence in Nature eome time a^o respecting 
referees induces me to send you the following singular 
example of their unbusiness-like ways in the hope that 
greater care may be exercised in the future 

I submitted a radium paper to Section B for the Southport 
meeting It was accepted, the usual proof was printed, 
revised by me end returned At Southport it was decided 
by a joint committee of Sections A and B that the radium 
papers held by the latter should be handed over to Section A« 
This was done. It appears that my paper, now in new 
hands, was submitted to a referee and condemned At Che 
close of the meeting 1 was Informed of the fact by the 
assistant general secretary In the meantime, however, In 
reply to my personal inquiries, I had become acquainted with 
the state of things, and ventured paitly to express my views 
on radio-activity at the discussion In SecLiOh A. In Che sub- 
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sequent report of this disLussion in your Journal these views 
were suppressed The abstract of the rejected paper wab 
printed in the annual report of the British AaBoctatlO[i» just 
issued, amon^ the Section B papers, from the officers of 
which section 1 had received uniform courtesy and consider- 
ation throug;hout the transaction. 

Now such a joint resolution as I have mentioned ought 
to have precluded any referee from rejecting a paper which 
had already been approved, and 1 have to suggest that a 
by-law be framed to render an occurrence of this kind 
impossible in the future Wiluam Ackroyd 


Striped Hawk moths In Sligo 

Lmbre has been a letter or two in recent numbers of 
Nature on the finding of rare moths in England It may 
bp of interest to the writers to know that in the middle 
of last September there was caught in the town of Sligo 
a specimen of the striped hawk-moth It was captured in 
ihe printing office of the 5fif0 Independent, its great bulk 
first attracting attention and then its beautiful markings 
f know but very little about insects, the honey bee except^, 
but 1 carefully compared the living object with a description 
and coloured plate in a work on Lepidoptpra, and have no 
doubt but that it was the very thing your correspondents 
are making so much ado about It is now preserved in a 
little collection of Mr Irvine (Ratcliife Street), but the 
gorgeous colouring has all gone, and the striping is barely 
traceable, I have been told that another exacllv similar 
moth Was found last year a few miles from Sligo along the 
sea coast, 

1 never noticed one of these insects before, but if it be 
such a rarity in the British Isles as your correspondents 
seem to hold. It is easy enough to account for its presence 
in the present instance Sligo Is a sea-port town, and in 
August last a cargo of timber from, I was told, South 
America was discharged Most likely the eggs came over 
in the timber and were here hatched out 

Joseph Mrfhan 

Creevelca, Drumkeeran, co Leitrim. 


THE SIMPLON TUNNEL 

A S the Simplon Tunnel is rapidly approaching com- 
plptlon, natural curiosity is aroused as to the 
extent to which the accuracy of the alignment has been 
attained This is a riddle which can only be answered 
when the last metre of rock has been removed and the 
two headings unite 

It was hoped that this international meeting of 
Switzerland and Italy, under Mont Leone, would take 
place in October, but in consequence of unexpected 
difficulties which occurred early in September, it is 
probable that the actual junction will not occur so 
soon. 

The setting out of the centre line of the tunnel is 
done every month by the oompany and contractors, 
but, in addition to this, the work is checked several 
times in the year by the Government engineers On 
the&e occasions the work in the tunnel is entirely 
suspended, so as to ensure that the atmosphere for 
the entire length shall be bright and clear A small 
slit of light IS thrown into the tunnel by means of a 
powerful lamp, and by the aid of theodolites this is 
taken right up to the working face It is anticipated 
that when the actual meeting occurs the error in level 
will be ml, and that the error in direction will be 
under eighteen inches. 

As our readers know already, the length of the tunnel 
will be ia| miles, all of which has been penetrated 
with the exception of a short distance of about 260 
yards near the middle The work consists of two single 
line tunnels 50 feet apart, axis to axis, and the object 
of having two tuntiela in place of one has been fully 
Justified by kter experience, and for the following 
reasons The ventilation is much more efficient, one 
tunnel b^g used as an " intake " for fresh air, which 
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is blown in by powerful high-speed fans working with 
a watei'-gauge of nearly 9 inches, the other being the 
outlet i in case of derailment H)f a tram occurring it 
cannot possibly run into a train in the opposite direc- 
tion , when repairs are required one tunnel tan be 
clos^ for a Lime, the traffic being conducted In the 



Pic I — Th« Grexi SpiiDf, ia,aeo KRlloni p«r mlnalo. 


Other, and finally, which is moat important, the 
crushing weight of the material overhead is much 
more easily dealt with than it would be in a 
double line tunnel When it is remembered that the 
overlying rocks extend to a height of 7005 feet, and 
that the workmen are at the enormous distance of 
i nearly miles below the surface, or 50 per cent more 
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than man has ever been heretofore, it will be realised 
that not only is the pressure enormous, but tfaf heat 
is also great; in fact, the pressure which hef been 
anoouotered Is so fpmt that m one placi the a^ing, 
consisting of grapite blocks. Is a metres in thlwHIBB. 
The tiinnel is arclted throughout, as it was deeided 
advls^le that no* risk abouTd be Incurred of yveh a 
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dtimn fragmenr of rock falling on to the permanent 
\ray. 

In ofder that the present condition of the work may 
Iw better understood, a longitudinal section along the 
line of the tunnel is given, drawn to a small scale, 
and, with a view to illustrate the facts better, the 
gradient Is very conssiderably exaggerated 



Fig 3 —Thu tlmb«ring onhi tunncl-^Mx mllei from I ho ■nironca 


It Will be noticed that the gradient rises from each 
end of the tunnel towards the middle, the object of 
which has been to provide efficient drainage from the 
face, and it is an instance of the prudence which 
has been exemplified throughout the entire work that 
this system was adopted from the commencement In 
driving a heading forward under a mountain, it is a ' 
matter of very common occurrence that springs of ' 


prevent delay, this was done for some considerable 
distance, but in consequence of a hot spring being 
encountered at the face ’’ on the Swiss side it was 
deemed necessary to withdraw the workmen, and the 
tunnel between points A and B has become filled with 
hot water 

At each end of the tunnel — Brigue at the north 
portal, and Isellc at the south or Italian entrance — a 
large and well equipped installation is provided for 
carrying on the works, and each of these is provided 
with machinery of sufficient capacity and power to 
serve for half the distance, that is, to the summit of 
the tunnel at A 

The work of actual perforation at Bngue and Iselle 
began in August, 1890, by hand, and by Brandt drill 
in December, 1898 When, however, the advance from 
the Italian entrance had reached a point between 15 
and 16 kilometres, the great spnng of 12,000 gallons 
per minute was encountered This caused a d^ky of 
several months, thus throwing back the progreSSf Vfery 
considerably In the meantime, the advance from 
Brigue proceeded rapidly, the summit \ being reached 
in the month of December, 1903 Then arose the 
question, as already explained, in order to save time, 
of driving the tunnel downhill in order to meet the 
workmen coming up from Italy. 

Meanwhile, the work on the Italian side has been 
pushed forward until the distance remaining to be 
pierced, as already mentioned, is only some 260 yards , 
but a serious difficulty has arisen, for again a hot 
spring has been encountered, and the temperature of 
the rock in the advance gallery is 108° F 

The system adopted for dealing with hot springs 
is very ingenious — and at the same time very simple 
It was at first proposed to conduct the hot water out 
of the tunnel through pipes, but the simpler and more 
efficient method, which was adopted, is to play a jet 
of fxild water into the fissure from which the hot water 
IS escaping, and thus to cool it down to such a degree 
that the workmen are not seriously incommoded ; they 
are then able to continue the drilling and blasting. 

A channel or canal is being excavated at one side of 
the tunnel to carry the hot water from the spring to 
the outside, and this will be covered over with non- 
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Water are encountered, consequently, on thf ascend- i conducting material to prevent the heat rising into 
||lg gradient, the Water flows away by gramy from | the tunn^ 

tlw workmen ; but should the work be carried out on The question arises from whence this 'great, heat 
a dtecendlog gradient, then the water accumulates cooEiefi, for although observatlonB made in various waUa 
whero the men are working, not only causing them and borings in aif parts of the world give an apprcncl- 
Uieoiivenlence and delay, but requiring to ba pumped mate figure F. rise in temperature for each 70 
out’^oivef the highest po|nt of the rails. In order to feet of vertical depth, this is insumcient to apeount for 

Ko. i8a6, vox. 70] 


630 


NATURE 


what has been encountered, and one is driven to the 
conclusion that some portion of the thermal result is 
due to the internal heat of the earth arising from 
volcanic agency 

The ener]^ and skill of those in control, amongst 
whom are Colonel Locher, Herrs Brandau, Prcssel, 
Kager, Sulzer, and many others, are surmounting 
these difficulties, and it is anticipated that without any 
very great delay the junction of the headings will be 
effected 

Certainly no tunnelling operations in any part of the 
world have been exposed to such vicissitudes and 
difficulties, and when the arching of the tunnel is fully 
rampleted little will be left to show how hardly earned 
has been the victory over physical obstructions 

It 15 expected that within three months of the pierce- 
ment trams will be running, and the railway will prove 
to be a most important link in the line of communi- 
cation between Rome, Genoa, and Milan with 
Lausanne, Berne, and inid-Europe Francis Fox 


\VATER.DROV?ERS RAmVU 

COLLECTORS 

T T IS more than foriy years since Lord Kelvin com- 
menced a new era in measurements of atmospheric 
^ectnc potential by devising the water-dropper 
Though marking a great advance, and simple in its 
construction, the water-dropper has not increased the 
happiness of those responsible for the conduct of self- 
recording meteorological instruments It has weak- 
nesses which It takes some time to discover, and which 
when undetected, may lead to serious error Some of 
the earlier forms had their water reservoirs so con- 
structed that the pressure under which the jet issued 
varied considerably with the time since the reservoir 
was filled Punctuality in filling the reservoir hod in 
this case the disadvantage of accentuating a sub- 
sidiary diurnal variation not due to nature The mis- 
directed attention of spiders, variations of moisture, 
and other meteorological conditions, produce changes 
of insulation in the water tank, choking of the let 
occasionally happens through impurities in the water, 
and in severe winters there may be complete stoppage 
throuKh frep«nff of the jet As this major catastrophe 
usually occurs at night, it generally entails a consider- 
able loss of trace 

The idea of replacing the water jet by some radio- 
active substance presented itself pretty soon after the 
announcement of Becqucrcl's discoveries The report 
Meteorological Committee, which 
met at Southport- in iqo3, contains a note by Prof 
I^ulsen on his early use of a radio-active powder 
This was spread on filter paper resting on a disc of 
copper, a thin covering plate of aluminium serving 
as a protection against ram In this form the 
apparatus w.qs used in Iceland in 1899-3900 M 
i-a Cour modified this form by mixing the powder with 
caoutchouc into a paste, which w'as spread on a disc 
of copper, while a ffyn copper i^ralinjf was pressed 
^wn on the top of tMI paste before it was quite dry 
I j “swl With satisfactory results in Fin- 

IMd in 1900-]. After wettinj; by rain, however, its 
efficiency's temporarily lessened The same report 
also desefM an Ihstniment whirh M Moureaux had 
had in usafirr some tnrle at Parc St Maur Observatory, 
Paris. It employs as collector Chloride of radium in 
a shallow copper vessel, over which is soldered a plate 
of alummi^ o i mm thick to keep out rain Chimide 
possessingmjpoo times the activity of uranium was not 
sensitive enwfrfa, but chloride with 30,000 times the 
activity of uranium fave pood results M. Moureaux 
ao arranged mitepCji that he could at pleasure record 
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the electric potential, practically at a fixed point, dther 
by the radium collector or a water jet In thla way be 
obtained an electrogram, successive portions of whidi 
were obtained in immediate sequence by the two 
collectors Unless the times of the change had been 
indicated, one could not have told by inspection of the 
curve — which is reproduced in the report— which 
collector was being used When M Moureaux 's note* 
was written the radium had been in use for severe! 
months with satisfactory results. A foot-note, how- 
ever, of later date, mentions that some months later 
the radium was found to have produced a number of 
minute holes in the aluminium, and that it waa in- 
tended to dispense with the aluminium and protect the 
radium against rain by coatings of varnish It was 
further hoped that this would admit of the use of 
cheaper chloride of less radio-activity 
The employment of radium is thus hardly out of the* 
experimental stage, and any one adopting it at present 
would be well advised to check the action from time to 
time by recourse to a water jet It would also b& 
desirable to make sure before final adoption that Che* 
radium does not itself modify the potential which it i& 
desired to record, more especially in calm weather. 
Whatever the final outcome may be, it is at least satis- 
factory that M Moureaux 's experiments showed agree- 
ment between the water jet and the radium collector 
when both wore upon their good behaviour 

C. Chrbe. 


NOTE5 

Tin friends of Prof G Carej Fosti»r, F R S , are taking 
the OLLasion of his reicnt relirenient from the prlncipalshlp 
of University College, London, as an opportunity of show- 
ing their nppreiidtion of him by promoting a fund with the- 
object of having his portrait painted for presentation to 
the council of the college, and a replica for presentation to 
Mrs Foster 'Ihe^resident of the movement is the Right 
Hon Lord Rpa>, G C 5 1 , and the vice-presidents are Sir 
Norman Lockyer. K C B , Sir Oliver Lodge, and Sir Arthur 
Ruckrr Further information with regard to the scheme 
may be obtained from the secretaries of the fund. University 
College, Gower Street, W C 

Tup death 1*1 announced at Hamburg, on September 37, 
of Dr H Kortum, professor of mathematics at the technical 
coMcgr at Bonn 

The Naples Academy of Physical and MathcmaticaV 
Sciences offers prizes of 500 francs to the authors of the best 
papers in Latin, French, or Italian on the two following 
subjects the processes of formation of urea in the animal 
organism, and the evolution of the ovaric ovum in the* 
Selacil The essays are to be sent in anonymously, bearing 
a motto, on or before June 30, 1905. The Padua Society 
of Encouragement offers, to Italian subjects only, two 
prizes of 5000 francs for an essay on the present state of 
the problem of electric traction on railways, and for a new 
method of diagnosing the disease of p^agra previous to ita 
development Ihis conipctition closes on June 30j 1906. 

A lETiTioN has been presented to His Majesty in CounciF 
asking for the grant of a charter of incorporation to th^ 
South African Philosophical Society under the name of 
'* The Royal Society of South Africa '* 

Mr. Wilfred Mark Wrbh has accepted the honorgey 
secretar) ship of the Selbomb Society. 

The death is announced of Dr, Tillaux, protesMir of 
surgery in the University of Pans, president of the Acodhmp 
of Medicine, and Grand Officer of the Legion of Hbndur- " 
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Dr. DaVRN is stated by the Paris corrMpondent of the 
C/irot*iVrs to have succeeded in isolating a micro- 
Ofirankiii In cancer, and to have prepared a curative serum 
for the (Hseafe^^ It IS proposed to Institute a committee to 
investi^Rfd Dr,” Doyen's claims and reputed cures 

An appeal td the Danish people was issued at Copenhagen 
on October ifi for contributions to defray the cost of a 
moniiment to the late Prof Niels Finsen, the discoverer of 
the light cure, and also for the establishment of a fund to 
be devoted to acientiRc and humanitarian purposes m accord- 
ance with his wishes 


According to the Daily Chronicle of October 17, a speci- 
men of the water-warbler {Actocephalus aquaticus) has been 
taken at Clay-next-the-Sea, Norfolk Up to the year 1894, 
at any rate, only three specimens of this warbler were 
definitely known to have been taken in Britain, one of 
these being now in the museum at Dover 

Mr Ai Wi Itter informs the Tunes that while an 
artesian well was being sunk on his property near Ayles- 
bury, at a depth approaching 500 feet, the whole tackle was 
blown out of the bore-hole, and after a “ noise like thunder," 
lastihg for several minutes, natural gas rushed out, and on 
being ignited burnt with a brilliant light He states that 
TVhen he wrote, on October 19, the gas had been Issuing 
for forty-eight hours, and was still pouring out at a pressure 
of more than 50 lb to (he square inch 

The Tintej correspondent at Copenhagen reports that 
shocks of earthquake were felt at 11 15 a m on October 23 
throughout the Scandinavian countries Disturbances 
occurred almost simultaneously at Stockholm, Christiania, 
Gothenburg, the northern part of Jutland, Malmo, and 
Copenhagen The severest shock was in Che Danish town 
of Aalborg The earthquake was Jelt at Skagen, 
Fredenkshavn, Hjdrnng, and Bronderslev, and in the 
Island of Laeso, but no serious damage was done Tele- 
grams from Christiania show that there was a great panic 
in the city 

Ihe British Fire Prevention Committee's programme for 
the new winter session, which has just commenredi in- 
cludes the preparation and issue of a report on the great 
Baltimore conflagration Further reports will be issued on 
various tests with sprinklers, lamps, and different forma of I 
partitions Arrangements are also being made for the 
organisation of branches of the committee in Canada, 
Australia, and New Zealand The committee will assist in 
the preparation of the " International Technical Dictionary," 
which IS being issued by the German Institution of 
Engineers, so far as technical terms regarding fire preven- 
tion are concerned 

Major Powell Cotton is about to start on another 
African expedition The object of the journey, which is 
expected to occupy eighteen months, is to explore the ex- 
tensive country lying between the Nile and the Zambesi. 
After Investigating the Great Forest and the district to the 
West of Lake Kivu, the region to the west of I anganyika 
will be traversed, and the expedition will then proceed south 
towards Katauga Major Cotton expects to come out in 
British territory in Nyasaland, whence he will travel to the 
coast by the Zambesi Every facility will be given to Major 
Cdtton by the Belgian Government, and as he will travel 
the aaidiw length of the Congo State, there is every reason 
to thet much may be added to the knowledge of the 
lubiral history of this part of Africa. 
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A coRRhsroNDENT suggests a means of obviating, in 
the ordinary form of Atwood’s machine, the difficulty that 
the acceleration of the moving system is not constant, but 
increases continuously as more and more of the string passes 
over the pulley to the descending side He proposes to 
connect the musses on both sides of the pulley to an endless 
cord, and so to ensure that the total length of string remains 
the same throughout 

A REPORT has been received from the members of the 
sleeping sickness expedition of the Liverpool School of 
Tropical Medicine Writing from Lisala, on the Upper 
Congo, they state that they believe they are leaving the 
districts where sleeping sickness is rife Investigations 
have been made into rattle disease in the Congo Free State, 
and measures have been devised which, it is hoped, will 
enable stock to be raised there without difficulty 

It is stated that craw-craw, n common skin afTection on 
the west roast of Africa, has made its appearance in 
Birmingham The disease is due to a nematode worm 
allied to the filaria, and it is reported that Mr J D Whittles, 
lecturer on dental histology and pathology in the University 
of Birmingham, has detected the worm in the blood of several 
persons Confirniation of this observation will be awaited 
with interest 

Wr have received the report of the Glasgow Municipal 
Commission on the Housing of the Poor Among the many 
recommendations contained in it, one suggests that, with 
the view of encouraging private enterprise to erect suitable, 
■sanitary, and cheap rented houses for the poorer classes, 
some relaxation of the provisions of the Building Regu- 
lations Act should be favourably considered by the corpor- 
ation under proper safeguards 

In the Scienltfic Memoirs 0/ the Government of India 
(No 11) Lieut Christophers, IMS, gives additional 
particulars respecting the Leishman-Donovan body or 
parasite (see Nature, voI Ixx p 534) He states that the 
bodies described by Wright in tropical ulcer are indis- 
tinguishable from those found in cases of enlarged spleen 
m Madras Ihe bodies may occur in the leucoiytes in the 
peripheral blood, but have not been detected in Ihe red blood 
cells 

1 HR " General Report and Statistics of Mines and 
Quarries," part il , for 1903, is in many respects interesting 
reading Ihe general death rate from accidents of those 
employed m coal and metalliferous mines shows a steady 
decrease, having fallen Trom an average of about 2 35 per 
thousand during the years 1871-83 to 1 35 per thousand 
during the years 1898-1903 On the other hand, in the 
Cornish mines, and probably ela^where, the death rate from 
phthisis among men from twenty-five 10 furly-five has very 
greatly increased during the last few years, and Is attribu- 
table to the use of rock drills, which cause much dust. 
Reference is also made to the outbreak of ankylostomlasia 
in the Cornish mines 

From Mr J Wheldon, of Great Queen Street, we havw 
received a catalogue of books and pajMrs on invertebratea 
(other than insects) 

In the October number of Nature Notes the editor com- 
mencee a senes of papers on the geology of scenery^ dealing 
in this initaoce with stratlflcatkm. 

Accoedino to the annual report for 1903-4, the ratg of 
additions to the industrial section (Inclusive of ethhhiogyj 
of the Indian Museutn, Callcutta, is such that it is in- 
Oreulngly difficult to find spRce for the accommodation of 
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the new specimens . The superintendent hes to report the 
theft during the )ear of a quantity of gfold jewellery, of 
whiih no trace has been discovered 

ZoQi ociCAL papers received from America in our last 
week’s batch include a treatise on Acanna, or mites, by 
Mr N. Banks, notes on Hawaiian reptiles, by Mr R C 
McGregor, on reptiles from Missouri, by Mr J Hurter , 
two niolluscan papers bv Mr F C Baker, and a third, by 
Mr T L Casey, on the gastropoda of the family Pleuro- 
tomalldiB The first two are published m the Procerdingj 
of the U S. National Museum, the rest in the Transachoris 
of the St Louis Academy 

The Amencan Naturalist for July and August contains 
a report of the proceedings of the fir'it annual meeting of 
the eastern branch of the American Society of Zoologists, 
held m Philadelphia in December last Of its other con- 
tents, perhaps the most interesting is a paper, illustrated 
with a coloured plate, by Mr M M Mayland, on the 
colour-variation displayed by a small local form of the 
cofnmon marine gastropod Netilina Virginia, whkh inhabits 
'Salt Pool,” near Port Henderson, Jamaica, and is also 
found in a freih-water stream m the same island In the 
one instance the dwarfing is attributed to the extra salinity 
of the water, in the other to its freshness The diversity m 
colour and colour-pattern of both the normal and the dwarf 
forms IS extraordinary, and perhaps unparalleled, but all the 
variations intergrade 

Mr. H. Inglk> who recently went from the Yorkshire 
College to take charge of the chemical work of the Trans- 
vaal Department of Agriculture, contributes a short paper 
to the department’s Journal on the composition of Transvaal 
soils About a dozen typical soils from different parts of 
the country have been examined by him He finds that, as 
compared with English soils, Transvaal soils are somewhat 
markedly deficient in nitrogen and phosphoric acid, but he 
very properly points Out that their fertility cannot be judged 
of entirely by European standards The soils ore in reality 
much better than analyses mode m the ordinary way would 
lead us to suppose When Dyer’s method was employed 
the proportion of available to total phosphoric acid and 
potash was found to be high, much higher than is usually 
the case In this country As a set-off to the natural poverty 
of the soils in nitrogen. Mr Ingle indicates that the receipts 
of combined nitrogen from the atmosphere are probably 
higher in South Africa than in England In February and 
March of this year, for example, the rainfall collected in 
Pretoria brought down about a lb combined nitrogen per 
acre, whereas at Rothamsted the average annual receipts 
of the soil from this source amount to some 4£ Ib. only 
In addition to nitrogenous manures, Transvaal soils require 
compounds supplying phosphoric acid and lime, and of the 
manures Imported basic slag is suggested as likely to be 
most economical 

As a contribution to the volume which was prepared in 
honour of Dr P, Ascherson’s seventieth birthday. Dr Stapf 
has written a sketch of the distribution of the grasses in * 
South Africa, ^wo main subdivisions are distinguished 
a smaller groi# of forms extending into the tropics and a 
larger eigpmif South African group, which Includes sub- 
tropical and temperate forms The tropical and subtropical 
species are allied to the palaotropic flora of trOplcal Afnca ; 
the temperate element has affinities with some grasses of 
Asia Minor and AuetraHa, but how and when they have 
been connected is not obvious,^ There is an accumuiatioii 
of nmperqte grasses, many of them endemic species,. In the 
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Cape district, which suggests that the land formerly eztaiulpd 
further south 

I Alloruing to Circufarr received, the Depi^Wnnt of Agri- 
culture in the United States, through Bureau of 
Forestry, offers the services of its officers th'tarnlers and 
landowners as advisers in the matter of tree planhng and 
forest conservation As for the conditions under which this 
help 13 given, preliminary examination is defrayed by the 
department, but if the undertaking is sufficiently attentive 
to require a survey and special plans, the owner has to pay 
actual and necessary expenses , the object is to prove to 
timber-land owners that conservative methods of lumbering 
will pay 

In the Revue Seienhfique of October 1 Prof A ThauziAl, 
of P^ngueux, resumes the discussion of the question as to 
the manner In which carrier-pigeons find their way home 
In the same journal for March 24, 1900, Mr, de Cyon ex- 
pressed the Opinion that the sense of smell determines the 
proper direction, and it is to the refutation of this theory 
ihat the portion of the professor's article published In the 
issue before us is devoted Among other points cited to 
disprove the olfactory theory is the fact that young pigeons 
are frequently unable to discover the whereabouts of their 
dovecot despite the overpowering odouf ^ issuing there- 
from In the concluding portion of his Iprifique, published 
in the Issue of October 8, Prof Thauzi^e discusses the theory 
that homing pigeons orientate by a " sense of attitude.” 
Ihat IS to say, they preserve a sense of direction by the 
number of times they have turned en route After urging 
aei^eral strong and apparently fatal objections against this 
theory. Prof Thauzi^s suggests that It may nevertheless 
contain a germ of truth For the present, however, the 
” homing instinct ” must remain a puzzle 

Thr current number of the Annals of the Royal Botanic 
Gardens, Peradenrya, contains several papers of interest, and 
helps to emphasise the necessity for a thorough study of the 
problems presented by tropical vegetation A paper by Mr 
R H Lock fs of particular value in this connection By 
a careful study of the rate of growth of giant bamboos, Mr. 
Lock has found that the difference in rate of growth between 
day and night is due, not to the alternation of light and 
darkness, but to the change in the conditions of moisture, 
the air being damper at night The curve of rate of growth 
follows that of moisture and rainfall with most surprising 
closeness The second part of Mr Herbert Wright 'b paper 
on Diospyros contains figures of the flowers, Ac , in this 
genus, and shows the great need for study of tropical plants 
in the field as well as in the herbarium The number also 
contains a paper by Dr Svedelius on fnalur acoroides, the 
life-history of which he studied in the straits between Ceylon 
and India The floral mechanism shows a very Interesting 
difference from that of VaJlisnena, correlated with the fact 
that Enalua is a marine plant. The male flowers are caught 
at low water and drawn under as the tide rises, pollination 
taking place subsequently Another paper by Mr. R. H, 
Lock contains a preliminary statement of the results of the 
first ” Mendelian ” breeding work carried on in the tropics, 
and gives a number of interesting results with pea's and 
maize, mentioned in last week's Nature (p. 6oi) 

Thb report of the Meteorological Commission of C«pe 
Colqny for the year 190a shows that the Interest taken In 
the progress of meteorology by the public is increasing- 
Rainfall is observed at 500 itatlodb; this number inefu^ 
5& second order (barometric) stations and ay third Mkr 
(thermometric) statloni TTie report aleo cohtaiAf 
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mflea at a lar^e number of stations m neighbouring 
odonlea and in German South-West Africa At the request 
of the Admiralty circulars were issued to all observers at 
second order stations south of 30® south latitude asking 
th^m to take observations at Greenwich noon, in vonnection 
■with this National Antarctic Expedition 

The U S Hydrographic Office has issued a handy 
pamphlet Of instructions, prepared by Mr J Page, for the 
use of the voluntary meteorological observers who contribute 
infornniiition for the U S Monthly Pilot Chart, it will also 
be found very useful for all obververs at sea The number 
of Vessels regularly engaged in Us service exceeds iBoo, 
and the list embraces the merchant marine of all nations, 
all the vessels of the U 5 Navy, and many foreign cruisers 
The form of we at her- register now m use was adopted in 
1888 , it provides only foi a single daily observation, to be 
made at Greenwich noon. Instead of the old form recom- 
mended by the International Maritime Congress held at 
firuSsels in 1853, whith provided for observations at several 
hours Ihe registers are generally returned by post in a 
foolscap envelope at the end of each month, and supply the 
information required for laying down tracks of storms, and 
for the preparation of mean values for each month, 
published in the valuable monthly pilot charts, to which 
notice has frequently been directed in our columns 

An interesting article on the development of the theory 
of electrolytic dissociation is contributed to the Popular 
Science Monthly (September) by Prof Svante Arrhenius 

In the Transacltons of the Academy of Science of St 
Louis, Prof Francis E Nipher discusses the speed of the 
trotting horse as a function of the time, and applies the 
mtipincal equation to connect the speed s with 

the time ( in the problem or problems, of which he gives 
numerical illustrations 

In a short but suggestive paper contributed to the Popular 
Science Monthly (September), Dr Allan McLaughlin dis- 
cusses the problem of Hebrew, Magyar, and Levantine 
immigration The first part deals with the persecution of 
the Jewish race in Europe, and the serious problem which 
America has to face in the building up of large ghettos in 
towns like New York by the overflowing stream of 
immigrants Of the Magyar race only 27,124 subjects were 
landed m America in IQ03, and these appear to be ideal 
immigrants but for their tendency to return to Europe In 
regard to Levantine races, we are told that " the Greeks 
are the best of this rather bad lot " 

Several interesting papers on radio-activity are contained 
in recent numbers of the AtU dei Lincei (xiil , 3, 4, 5) In 
Che first of these numbers Drs G Marti nelli and A Sella 
give measurements of the radio-activity of the pozzolana 
from the neighbourhood of Rome In the next Dr G 
Martinelli describes experiments to ascertain whether the 
reactions involving loss of weight (according to the theories 
of Landolt, Sanford, Ray, Heydweiller and others) are 
aocompanled by radio-active phenomena A figure is given 
of the apparatus. In which the reactions were produced 
inside a closed vessel in a dish placed under the electro- 
eeope; but though each expenment was continued for two 
hours no positive reeults were obtained. Lastly, Messrs 
G, PelUni and M. Vaccari discuss the chemical actions pro- 

hy radium They find that there are many chemical 
nattlena ftfoducad by light on which radium has no effect, 
h<M that, as a general rule, the actions most affected are 
tfloee peovooated by ultra-violet light or Rfintgen rays 
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We have received a reprint of a paper by Prof H Geltel 
which IS published in the Jahrbuth der Radioaktivitdi und 
Elektronik under the title " Elektrizitktszerstreuung und 
Hadioaktivitat " It forms a valuable summary of the de- 
velopment of the study of terresti ml electricity from the 
time of Coulomb to the present 

In No 7 of the Bulletin of the Royal Academy of Belgium 
M H Gillot publishes an expcnmentnl investigation of the 
properties of mixtures of the sugars and of the polyhydric 
alcohols Melting-point curves are given for binary 
mixtures of saccharose, liictose, glucose, mannitol, and 
UuKirrl, whiih are of importance because they indicate the 
non-existpup of isomorphism between these <iub5tcinceB 
On the other hand, the presence of more than one eutectic 
point in many of the curves probably means that in these 
cases definite compounds are produced 

A PROSPECTUS has been issued by the IJorlin Wireless 
Telegraphy Company, “ S\stpm 'I elefunken, " which de- 
scribes the organisation and scope of the company and the 
character of the apparatus covered by its patents Ihe 
company is an amalgamation of Messrs Siemens and 
Halske and the Allgemeine Elektrii itats-geselliiLhaft of 
Berlin, and its system a combination of the Braun-Siemens 
and the Slaby-Arco systems The cuinpany has already 
equipped more than fifty German wafships with its appli- 
ances, and Its system has been adopted by the United States 
Navy An especial feature of the prospectus, whiili is 
excellently illustrated, is the description of a portable 
apparatus designed for mililarv field service Ihe trans- 
mitter and receiver are arranged so that a variation of 
several hundred per cent in the wave-length of the electric 
waves ran be rapidly made , in this manner disturbances 
caused by the enemy may be eliminated 

Mr H J Glaisiiek, of Wigmore Street, will shortly 
publi«ih ** X-Rays their Ireatment in Cancer and other 
Diseases,” by Mr R J Cowen 

Prof Meidola has completed vol 1 of ” The Chcmual 
Synthesis of Vital Products and the Inter-relations between 
Organic Compounds,” which is to be published by Mr 
Edward Arnold on November i 

The syllabus of meetings For the session 1904-5 of the 
Hampstead Scientific Society gives Full particulars of the 
subjects for the general meetings Tnd for the separate 
meetings of the natural history, photographic, and astro- 
nomical sections 

A NEW edition of Mr Joseph Y Bei gen's ” Elements of 
Botany ” has been published by Messrs Ginn and Company 
A more careful study has been made m this edition of 
typical cryptogamic forms, and an outline of the ecological 
classification of plants has been added, as well as chapters 
on the ecology of leaves and the evolutionary historv of 
plants 

Messrs Hbffbr and Sons, Cambridge, have in the press 
a book by Mr S W. Cole entitled ” Exercises in Practical 
Physiological Chemistry " The book, which is written for 
the use of medical students, Is essentially a laboratory book, 
only those exercises being included which the author has 
found can be carried through in ordinary class work 

Mr* W. B. Cltvx has published a revised and rewnfitm 
edition of '* First Stage Magnetism and Electricity," by 
Dr. R. H, Jude The section dealing with electrosUtJcs 
has been curtailed and simplified, and a more practical 
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character g’lven to the part on voltaic electricity Under 
mag-netism a brief account has been included of tubes of 
force, magnetit flux, permeability, and reluctance 
Nbw editions of three standard works on botany have 
just reached us from Germany One volume is the third 
edition of Prof. G Haberlandt's " Fhyslologische Pflanzen- 
anatomie " (Leipzig W Eng-elmann), the second edition 
of which was reviewed in Nature of March 18, 1897 (vol 
P 457) About sixty pages have been added to the 
work, and the number of figures has been increased from 
335 to 264 Mr Cngelmann has also published the twelfth 
edition of Prantl's Lehrbuch der Botanik, " revised by 
Prof F Pax The additional matter has enlarged the book 
by twenty-two pages, and twenty-five new figures have been 
included The fourth revised edition of Prof A Engler'a 
" Syllabus der Pflanzenfamilien " has been issued by the 
firm of Bornlraeger Bro9 , Berlin The work is a summary 
of systematic botany, with speiinl reference to medicinal and 
useful plants, and a survey of kingdoms and regions of 
flowering plants , it is of particular value to students of 
special and pharmaceutl(.al botany 


OVR ASTRONOMICAL COLUMN 
A New Vahiadlb Star — A telegram received at the Kiel 
Centralstelle from Prof E C Pickering, on October 7, 
states that the object discovered by Mr Stanley Williams 
on September ao is, according to its spectrum, a long 
period variable star 

On a plate obtained by Herr P Gotz at Heidelberg on 
August 84 the star was fainter than B D +^9° 4653, which 
has a magnitude of 9 a (Asironomischc N achrichUnf No 
397>)‘ 

Ephrmeris for Tempel's Second Comet — In No 3971 
of the Asifonomische Naehnehien M J Conicl publishes a 
continuation of hjs daily ephemeris for Ternpel’s second 
comet, extending from October 25 to January i 
Abstracts of the previous portions have already appeared 
in these columns, and the following is from the present 
publication — 


Ephemens izfi (Af T Parij) 
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pp 

4 
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— 
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6 

18 8 11 
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IP 

8 
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0 2677 

— 

PI 

10 

iS 22 49 

-24 17 
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Although the cornet was unsuccessfully sought during 
August and September, and, theoretically, its light should 
commence to dimmish towards the end of the present month, 
the fact that at previous apparitions the light has been 
■rensibly stronger after perihelion than before leads M 
Coniel to hope that the object may }et be observed during 
Its present return As before mentioned in these columns, 
the feeble light of the comet, combined with Us aoutherly 
declination, will render it a difTicult object for observers in 
the northern hemisphere 

PiicEBE Saturn's Ninth Satellite — The promised 
extended discussion of tke observations of Phtsbe by Prof 
W H. Pickering appears in No 3, vol liii , of the Harvard 
College Observatory Annah 

Ihe discoverer of the satellite therein describes the first 
discovery of, and the subsequent searchings for, the object, 
explaining in de|jni the examination of the plates and the 
difficulties expertfenced in recognising the satellite's image 

Sixty photographs of Saturn have, so far, been obtained 
with the Bruce telescopej and of these twelve were taken 
when the planet was moving rapidly, and were therefore 
useless in locating the satellite's position Several others 
were, for various reasons, useless, but the object sought is 
to be seen on forty-two plates, which are used In fhe 
discUMion 
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After preparing the description of the observations and 
results for the press. Prof Pitkering received infortnatlon 
from Arequipa which considerably modified hfs ideaa of tho 
satpllite’s orbit An approximate ephemeris had been sent 
to Prof Baiiev, at Arequipa, in March of thie vear, but he 
was unable to find the image of the satellite In the computed 
positions Subsequent research has shown that the motion 
of this body in its orbit is probably retrograde, an untooked- 
for possibility, since the other eight of Saturn's satellltesi 
all have direct motions Consequently Prof Pickering 
gives the details of the reductions for both retrograde and 
direct motion 

The eJpmrnts, as determined for the case of retrograde 
motion, are as follow — 

Semi-major axis at a distance of 10 units measures 29' 63 
ThiR corresponds to a distance of o 0862 astronomical unit, 
or 7,996,000 miles 

Eccentricity =0 2a 

Inclination to ecliptic =S°‘i 

Longitude of ascending node = zio" 

,, ,, pensaturnium . -289“ 7 

Epoch of pcnsaturniuni = 1900 Mar. 28 o (G.M.T.) 
Period =546 5 days 

The inclination of the orbit of Pheebe to that of Saturn 

IS, therefore, 6° o, and the longitude of the ascending node 
IS 170“ o 

The eccentricity is remarkable as being greater than 
that of any other satellite or major planet in the solar 
system 

The brightness of Pheebe is judged as two magnitudes 
fainter than that of Hyperion, which is assumed to be of 
the fourteenth magnitude From photometric considerations 
the diameter of the satellite is thought to be about aoo miles 
In conclusion, Prof Pickering gives a table showing the 
dilTerences between the computed and the observed places 
of the satellite, and then discusses the deviations and gives 
an ephemeris for 1904. 

Faint Stars Near tub Trapezium in'thb Orion Nebula. 
— ^The lists of stars in the Orion nebula recently published 
by Profs Wolf and Pickering included none of the stars 
near the Trapezium, because, with the short-focus cameras 
used in obtaining their plates, the images of the stars in 
that region were blotted out by the bright nebula 

On the plates obtained by Prof Ritchey in 1900 and 1901, 
using the Yerkes 40-jnch telescope with a yellow screen 
placed immediately in front of the plate, these fainter stars 
are easily seen, therefore Mr J A Parkhurst has measured 
their coordinates from B' Ononis, and gives these, together 
with the magnitudes of the stars, in a list published In the 
September number of the Astrophysical Journal The bst 
contains forty-two stars, all within two minutes of arc of 
the trapezium star 9' Ononis, of which twenty-three were 
observed visually by Bond — these include ten observed 
photographically by Prof Pickering — ^whilst nineteen are 
presumably catalogued for the first time 

PiiOTOORAniic Determination of Parallax — Encouraged 
by the successful photographs obtained by Prof Ritchey 
with the Yerkes 40-inrh telescope, Mr, Frank Schlesinger 
tried several exposures with the same Instrument for the 
determination of several stellar parallaxes The yellow 
screen used in the former work was found to be unoecessary, 
and, as it introduced several troublesome errors, it was 
dimnsed with 

Ihe great focal length of the instrument renders errors 
in measuring the plates much less important than when 
smaller instruments, such as those used in the production of 
the astrographiL chart, are used, and Mr Schlesinger com- 
putes the probable error for one exposure to be only 
±o* 030 

Among the results obtained there occurs the parallax of 
the star Krueger 6a (R.A asah. 24m., dec =4-57° lo'), 
whiih was placed on the working list because Prof Barnard 
suggested that It has a targe parallax The result 
shows that the suggestion is probably correct^ and, if coii>- 
firmed by other measures, jc places the star as one of our 
nearest neighbours, its parallax being H-o* ayS. This Valub 
was obtained as the result of measuring eight plates, edn^ 
taming twenty exposures, and using five oamparison star^ 
(AUfophysual Journal, No s, vol xx.] 
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THE CL(4SS/F/CilT/OH OF THE STARS 
ACCORDING TO THEIR TEMPERATURE 
AND CHRMISTRYt 
‘ II 

temperature relationships of the various groups in 
the ciasaffication of stars described m the previous 
article are further illustrated in a diagram which is repro- 
duced in Fig 6, from which it will be seen that the stars 


T“1 


10 

9 


8 


Highest temperature 
Argon lan 
Alnitamian 

Proto-hydrogen^ 
Stars 


Crucian 

7 S Taurian 
•a. 

6 J Rigelian 
S ? Cygnian 

a 

4 E - 

u 

3 PoJanon 
J Aldebarian 
I Antarian 


Cleveite-gas Stars 


Froto-metollic Stars 


j'^ Achernian 
Algolian 
Markabian 


Metallic Stars 
Stars with fluted spectra 


Sirian 

Procyonian 

Arcturian 

Piscian 


Fig 6 ^TomperRiure roIatioiKhip of iltllar groupK 

are arranged In sixteen groups along a temperature curve 
having Its apex In the middle Apart from the inferences 
as to low temperature whtcJi may be drawn from the occur- 
rence of flutings, It will be remembered that while the 
evidence for temperature was primarily babed on the 
strength of the continuous radiation In the violet, this de- 
tailed arrangement of the stellar groups depended upon the 
chemical sequence revealed by the successive predomindnee 
of metallic, proto-metallic, and “ gaseous " lines in the 
different stars 

This chemical sequence, however, so far as could be 
fudged from the photographs then available, was identical 
with that derived from the investigation of the violet radi- 
ation, thus showing that the apparent 
chemical differences resulted from 
changes of temperature The 
aunplest explanation of the rhemJidl 
changes is that afforded by the dis- 
sociation hypothesis, according to 
which the step from metallic to proto- 
metallic vapours is to be regarded 
as a breaking up of complex mole- 
cular groupings into simpler one& 
still retaining characteristics which 
permit the parent substame to be 
^itinguished, while the continuation 
of the process results in the reduc- 
tion of all substances to the finer 
forms of hydrogen and helium 
The classificBtion of the stars on a 
temperature basis is therefore of the 
utmost importance, not only for the 
indications which it gives as to the 
processes of stellar evolution, but 
also bn account of the light which 

it throws on the dissociation hypothesis and the evolution 
of the chemical elements Adopting the fore^gig tempera- 
ture sequence of the venous stellar groups, mis side of the 
q^yestion has alreafly been fully dealt with by Sir Norman 
^ockyer m hfs work on ** inorganic Evolution ” (Mac- 
millan and Co , Ltd , 1900) 

1 Contmaed fpoie p. 614 
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In view of the important issues depending upon the correct 
detei mination of relative stellar temp^atures, Sir Norman 
Lockyer has endeavoured to confirm his previous results by 
another piece* of work, of which an account was recently 
communicated to the Royal Society ^ The previous con- 
clusions involving the intensity of the violet radiations de- 
pended upon photographs taken with optical appliances com- 
posed of glass, which has a marked absorption for these 
rays, and the relative intensities were judged by noting the 
limits of the spectra in photographs which were of the 
same intensity m ihe region about II7. Although there was 
no reason to suppose that the general laws of continuous 
radiation would be modified in scill more refrangible parts 
of the spectrum, it was possible to test the results further 
by including thi^; region in the discussion An instrument 
which was transparent to the uitra-violet radiations was 
necessary for this research, and the one devised for the 
purpose was a prismatic camera having a a-inch 30** calclte 
prism mounted in front of a 2g-incii quartz lens of iS inches 
focal length (Fig y) The pri^m is so cut that its first face 
is perpendicular to the optic axis of the crystal, and it Is 
so arranged that the incident rays are normal to this face 
All the rays, therefore, pass through Iho prism parallel to 
the optic axis, and there is consequently no double 
icfraction 

liy this means it became possible to utilise not only the 
length of the spectrum in the violet, but the relative bright- 
ness of the different parts to n greater extent than before 

To make the matter clear, it may be pointed out that the 
temperatures of most of the stars <irc too high to permit 
of their determination from the iiLtual limits of the con- 
tinuous radiations towards the violet, ns might conceivably 
be done in the case of a red-hot poker, since these limits 
he beyond the wave-length for which our atmosphere is 
transparent The principle involved in the method employed, 
however, is clearly indicated by Sir Norman Lockyer in a 
quotation from Sir George Stoker,' the substance of whiih 
has been fully borne out by more recent work, namely, that 

" When a solid body such as a platinum wire, traversed 
by a voltaic current, is heated to incandescence, we know 
that as the temperature increases, not only does the radi- 
ation of each particular refrangibilil) absolutely increase, 
but the proportion of the radiations of the different re- 
frangibilities is (hanged, the proportion of the higher to 
the lower increasing with the temperature " 

In the case of stars, the radiation is of course modified 
by the continuous absorption of the stellar gases and 
vapours, but, so far as we know, the greater absorption is 
always associated with reduced Leinperrilure “ and increased 
density, and ngularlv diminishes in intensilv from the ultra- 
violet towards the red 
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Conclusions as to the temperatures of the etari, as wae 
suggested by Crova m 1878,^ may therefore be based on 
1 Roy Soc. find t voL IxRiii p ai? (1904). 
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the relative inLensities of different parts of the continuous 
spectrum While thio was in reality what had already been 
done in the case of spectra photographed with glass prisms, 
the new apparatus permitted comparisons over a much longer 
range In each case the limits of the spectra towards the 
ultra-violet in the photographs are determined by the 
intensities of the spectra in that region and the duration 
of the exposures 

To eliminate as far as possible the varying effects of 
atmospheric absorption, to whith the ultra-violet rays are 
specially sensitive, and the errors which might arise from 
differences in photographic treatment, each selected pair of 
stars was photographed on the same plate when the stars 
had approximately the same altitude, and if any change in 
the atmospheric conditions were suspected the result was 
discarded In each case an attempt was made so Lo expose 
tho photographs that in every pair the intensity of the 
spectrum was as nearly as possible the same in both stars 
in the region between and Hy This condition was 
very difficult to fulfil in actual practice, owing to the different 
magnitudes and declinations of the stars compared, and the 
consequent need for very careful adjustment of the clock 
rate The difficulty was further increased on account of the 
different actinism of the stars in this part of the spectrum 
The work, however, has resulted in a senes of comparison 
photographs from which all variable conditions except the 
natural variations in radiation have, so far as possible, been 

Ulirii violei Violet 


■ess Extended towards the ultra-vtolet Chftn thaf; of 1) Ur^ 
Major IS, and the maximum intensity is much nearer the 
red end. 

Ihe general result of this research is thus stated'^ 
" Taking the stars assumed t6 be hottest in the chemical 
classification, wc find that In all cases the relative length of 
the spectrum is reduced, and the relative hitensity M the 
red IS Increased, as a lower temperature is reached That 
IB to say that where two spectra having their intensities 
about the region Hj3-ll7 equal are compared, we find that 
in the cooler stars, according to the chemical claaslficaiion, 
the emissions in the red preponderate, whilst in the hotter 
star the ultra-violet is more extended and intense ” 

In other words, the sequence of the various groups of stars, 
as determined by this more extended study of the continuous 
radiations, so far as the investigation has yet been carried, 
is identical with that previously arrived at From a discussion 
of the line spectra It follows, therefore, that the classifi- 
cation which was based upon the chemical differences in- 
dicated by the successive appearances of metallic, proto- 
metallic, and gaseous lines, in all probability reveals also 
the true temperature sequence of the different varieties of 
stars 

As pointed out by Sir Norman Lockjer, this re<>ult Is at 
variance with that arrived at by Sir William and Lady 
Huggins While also basing their conclusions as to re- 
lative stellar teniperaturen on the comparative intensities 

Blue Red 



eliminated Nine pairs of spectra are reproduced in the 
paper, and detailed descriptions of these, and other photo- 
graphs not reproduced, are given A sufficiently clear 
idea of the results may be gathered from Fig B, showing 
two of the selected pairs of stars It is necessary to point 
out that as the plates employed were but little sensitive to 
the green rays, there is a break in each spectrum from 
about X 486 to K 550, followed on the less refrangible side 
by El further portion of the spectruni having its centre about 
ii M numbered " stages " in the description refer to 

the ten horizons of mean temperature already shown in 
Fig b, stage i corresponding to the (luted spectra of the 
Antanan and Piscian stars, and stage jo to the simplified 
spectra of the y Argus type 

A glance at the photographs will suffice to show that in 
the case of each pair the star at the higher stage of tempera- 
ture, Bs previously determined from the investigation of the 
line speptra, has the greater development of the violet end 
of t h|^H|p|te etruni. and that the difference is more marked 
the giHtcr the temperature difference In the first example 
It will be seen that, while the maximum intensity of the 
speitrum of Vega is in the blue, that of Arcturusis obviously 
much further towards the red end , the differences at the 
extremities of the spectrum are also very marked, Vega 
having the greater extension into the uUra-violet| and a 
roldllvely reduced intensity at the red end as compared 
witli Arcturua Again, in the second pair, In spite of 
relative ovei exposure, the spectrum of Capella is notably 
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of different parts of the continuous spectra, and recognising 
that some of the stars must be getting hotter, these observera 
have concluded that the highest temperature is to be found 
not in the white stars, but in stars resembling the sun 
They write ‘ If the relative intensity of this part of the 
spectrum, from about K onwards to about A. 3400, be re- 
garded as an indication of temperature, we should have to 
consider Procyon as at a hotter stage than Vega, and that 
the highest stage of temperature is reached in the true sdlar 
stage, of which Capella is typical Then a fall of tempera- 
ture sets in, as Is shown in the advancing enfeeblemont of 
this part of the spectrum in Arcturus, Betelgeuse, and 
Aldabaran " Specif stress is laid by these observers on 
" the rather sudden fall of intensity of the coi|t|i|iuoilf 
epectrum at about the place of the end of the eeries of doric 
hydrogen lines ” in such star's as Vega (a fOdtuye wblc^ 4a 
welt brought out in the photograph of the spectruih el 
star reproduced in Fig, 8), but Sir Norman Lae)^er,.dti^" 
that this Lfi no way afiBCts his results, and promises arfothee^ 
paper dealing with this and similar points. The ptacautiOiti 
taken by Sir Norman Lockyer to secure equal tr^bnant fpr 
the stars compared would seenl to give his results gnehter 
weight than those of the other observers, whose photographs 
appear to have been obtained in the course of more or lesa 
routine work on the spectra of individual stars 
It should oleo be noted that the occurrence of preto^ 
metallic Ifnes has not been accepted as evidence of m, 
t Alias of RapNiSaianvs Sullu Spoctis," p Bj 
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ing, the sole remnant of the coverihg- of vegetation 11 
a mase of bog-balsam {Bolax gloharia), as shown in Fig I. 
which, owing to its long tapering root, can obtain nourish- 
ment after the soil which supported other plants has been 
washed away Very similar “ stone-rivers '' exist in parts 
of the Himalaya 

Apparently the FalkUnds are bv no means the desolate 
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relatively high temperature of a star by some obsarverSj in 
Gonaequance df the production of these lines in arc spectra 
ujider certain ipecial conditions The recent work of Mr 
C da Wattevllie' on flame spectra in relation to spark 
spectra obtained with and without self-inductionp however, 
appears to be entirely in harmony with the result derived 
frbm staUar inquiries by Sir Norman Lockyer, 

At present, then, the evidence available 
nppeari to favour the view that the chemical 
dmarences indicated in the different groups 
of stars are due to differences of tempera- 
ture, and that successively higher stages 
of heat are indicated by the predominance 
of itirtallic, proto-metallic, and gaseous 
lines. Thus, although further researcheii 
on some points are needed, it is very prob- 
able that the new classifiLation correctly 
exhibits the relative temperatures of the 
various stellar groups, besides giving ex- 
haustive definitions and providing a con- 
venient nomenclature At the same time, 
the sequence of phenomena indicated in the 
Classification seems strongly to support the 
dissociation hypothesis A Fowler 

THE FALKLAND ISLANDS 
AND THEIR FAUNA 

TV/TR RUPERT VALLENTIN, who has 
spent many years In the Falklands, 
nherdihe has been an assiduous observer 
and collector of the fauna and flora, con- 
tributes an excellent account, illustrated by Fig, a — Genlu Pingums on the Falklands The bird^ In the background ere running to Ihe sborc 

photographs, of those remote islands to 
the third port of vol xlvljl of the Memoirs 

of the Manchester Literary and Philosophical Society, of 5»pots we are often prone to imagine, Jthe vegetation being 
which hiB article forms Nb 23 Ihe author alludes in the locally abundant, and the shores uf the estuaries and coves 
first place to the celebrated stone-rivers, which consist of on part of West Falkland being fringed with bushes 
slowly moving blocks of quartzite between banks of peat of the attractive Falkland box (Veronica decurrata), which 
In Mr. Vallentin's opinion the stones forming these has a beautiful and highly scented flower With the aid 
** rivers” had approximately attained their present position j of abundant manure, many English vegetables can be 
before the formation of the peat, and the ” rivers ” I grown in sheltered spots 

With regard to the fauna, the most 
Interesting statement is the one to 
the effect that, so far as the author 
could ascertain, the Falkland Island 
wolf (Cams antarctnus) is now com- 
plrtelv exterminated Ihis latest 
addition to the list of animuU extir- 
pated in recent \pars by human 
agency is the moie to be regretted 
seeing that this wolf, or fox as it 
used to be tailed b\ the settlers, is 
an extremely intere'^ling animal from 
the point of view of geographical dis- 
iiibution, and one that is probably 
^ery insufficiently represented In our 
muicurns At cording to Prof 
Huxley's paper on the dentition of 
ihe Canidn, published In the Zoo- 
logical Society s Proceedings for 
18K0, the Falkland Island wolf is 
closely allied to the North American 
coyote, the remarkable feature con- 
nected with this rrseinblance being 
that there arc no true wolves in 
either Central or South America 
Ihe British Museum has on« 
mounted skin of the Antarctic wolf 
in the exhibition gaUeries, and there 
are two skeletons in the store collec- 
tion. Strychnine poisoning appears 
to have brought about the extermin- 
ation of this wolf, the last survivor 
of which seems to have been killed so long ago ap iSyfi, 
Hiids form by for the most Important portion Of the 
terrestrial vertebrate fauna of the Falklands, end among 
these pengulnd, of three speefes, and ” mollymauki, ” or 
leisar albatrosses, are numerically the most abundeot Mr. 



Fio 1 —A nasi of Bog-balHin nur ihe odpa of a ^topw-rivn In |he Falklsndfi. 

hqve been produced by the denudation of the peat In 
eyory ” stone-river ” islets of vegetation remain near the 
margins, these being most luxurious where the denudation 
hot been reeent. where the denudation ii of long itand- 
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Vallentin'i article Illustrated by a photograph of a 
rookery " of rock-hopper penguins (Eudyptes ehrysocome), 
showing the myriads in which these birds congregate on 
the coasts, and by a second (herewith reproduced) of a 
much smaller assemblage of gentu penguins (Pygosceles 
iacmaia) An interesting fact in connection with the habits 
of the rock-hoppers is that the smooth surfaces of the hard 
Igneous rock over which these penguins have passed for 
generations are not only highly polished, but are marked 
by irregular groovings made by their claws These 
scratches are usually about 3 inches in length, and may 
be as much as a quarter of an inch in depth Apparently 
such a polished and striated rock-surface might well be 
attributed to ice-action A striking feature about such a 
rookery is the number of dying and maimed birds to be met 
with , such injuries appear to have been indicted by seals 
or sea-lions The enormous number in which the " molly- 
iiiauks " frequent the Falkland and other Antarctic islands 
may he inferred from the statement that on one occasion a 
vessel arrived at the main port wilh a cargo of 10,000 eggs 
of this species Mr VaUentin found these beautiful birds 
so tame and confiding that they allowed themselves to be 
stroked by his hand as he admired the softness of their 
plumage and its spotless condition How these birds keep 
themselves clean amid the liquid filth of a rookery is little 
short of a marvel R L 


THE ST LOUIS INTERNATIONAL 
ELECTRICAL CONGRESS 

"^HIS congress, during its five working days, considered 
^ about 160 papers on electrical subjects In fact, so 
large was the number of papers and so wide the range of 
<i;ubjects of which they treated, that it may be said that 
there IS no branch of electrical science which was not re- 
ferred to at one tune or another during the meetings 
Nevertheless, the chief scientific interest m the proceedings 
centred round a few subjects, namely, units and standards, 
radio-activiCy, wireless telegraphy, and the electric arc Of 
the engineering papers, those on the alternating current 
motor, the steam turbine, and high tension transmis<iion 
attracted most attention There were also numerous papers 
on electrochemical and electrotherapcutical subjects, which 
will not be referred to here 

ihe joint discussion by Section A, general theory, and 
Section B, general applications, on units and standards was 
opened with papers by Prof Ascoli (systems of electric units), 
Profs Carhart and Patterson (absolute value of the L M F 
of Clark and Weston cells), and Dr Wolff (international 
electric units) The subject divided iLscJf into two parts — > 
(i) the true value of the volt and ampere, (2) which of 
these should be represented by a material standard, and the 
nature of that standard During the discussions the naming 
of the magnetic units was also considered 

Upon the question of the true \alue of the volt and ampere 
there was practical unanimity of opinion that the true value 
of the volt (io‘ C G S units) is such that the E M F of a 
standard Clark cell at 15° C is very much nearer 1 433 volts 
than I 434, the present legal value Profs Carhart and 
Patterson, in describing the dynamometer with which they 
are making a re-determination of the ampere, stated that 
though the experiments were not sufficiently advanced to 
give a definite value, the results so far obtained made the 
E M F of the Clark cell about 1 433 volts, accepting the 
ohm as correct In this connection Mr Trotter's results, 
mentioned by Dr Glazebrook, are of great interest Mr. 
Trotter has recently made a determination of the £ M F 
of the Clark cell at the Board of Trade laboratory in terms 
of Che standard ampere and standard ohm, and finds the 
valM^to be 1 4320 volts at 15° C, It would thus appear 
that flfie voltage of a normal Clark cell, determined In terms 
of our standard ampere and ohm, Is nearly i/io of 1 per 
cent less than the legalised value Tha Reich sanstak take 
thr value of the Clark cell at i 4338 volts It Is of interest 
to note Chat the present legal value of 1 434 appears to be 
almost MBCtly correct at 14° C Instead of 15° C, 

Mr HMtei, in hts paper on the mechanical equivalent of 
heat iTinWred by electrical means, which contains a very 
careful comparison of the results obtained both by the 
electrical and mechanical methods, takes the Clark cell as 
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1 43325 volts, and Chen finds that the “ renilta by the con* 
Unuous electrical method is brought into abaolata agtemeni 
with the mean of the mechanical rneasuremente, ’* and he 
gives the value of the mechanical equivalent as 4*166 joules 
in terms of the mean calorie between 0° and 

The standards which are to represent the fundamental 
electrical units raised quite another set of questions, the 
mam desiderata for these standards being that they should 
be both permanent and reproducible to a high degree of 
accuracy No one appeared anxious to quarrel in any way 
with the standard mercury ohm, and the agreement of the 
standards lately made by the National Physical Laboratory p 
both With one another and with those constructed by the 
Reichsanstalt. shows that this standard is reproducible to a 
few parts m 100,000 Accepting Che present ohm standard. 
It IS only netessary to legalise a standard for either the 
ampere or the ohm, as the three units are connected by 
Ohm’s law Prof Carhart and Dr Wolff urged the de- 
sirability of defining the volt in terms of a cell, preferably 
the cadmium tell, and the ampere in terms of the volt and 
ohm, the advantages being that the standard cell is very 
generally used in practical measurements both of potential 
difference and current, and that the cells are reproducible 
to a high degree of accuracy Dr Glazebrook pointed out 
that the greater simplicity of the chemical changes in the 
deposition of silver gave promise of its being an even more 
accurate standard for the ampere 

Prof Carhart and Mr Hulett, in their paper on a study 
of the materials used in standard cells and their prepar- 
ation, trace the difficulties with cells both of the Clark 
and Weston (cadmium) type to the mercurous sulphate; 
they describe an electrolytic method of preparing it, and 
they strongly emphasise the importance of avoiding 
hydrolysis of the mercurous sulphate. In a table in the 
paper they give the results obtained with fourteen cadmium 
cells made according to their method, from which it appears 
that the maximum difference between the voltages of in- 
dividual cells and between the voltages of the celluduring 
the whole seven months that the tests lasted did not exceed 
5 parts in 100,000, so that, taking any cell at any time 
during the tests, its voltage could be depended on to within 
±003 millivolt of the mean voltage Similar excellent 
results have been obtained by Mr Smith at the National 
Physical Laboratory (report to British Association, Cam- 
bridge) 

In view of the large amount of work which is now being 
earned out on the preparation of standard cells and the re- 
determmation of the ampere, the general feeling of the 
meeting seemed to be that international action to correct 
the error in the volt should be postponed, although one 
speaker urged that the error of o i per cent in the volt had 
become of serious commercial importance in the life tests of 
incandescent lamps 

Prof Wolff’s paper, which dealt largely with the legat 
definitions of the fundamental units adopted by various 
nations, pointed out the great differences which exist, and 
the necessity of rendering them all uniform 

On the subject of naming the magnetic units there was- 
very little discussion ; the question of 47, of course, came 
up, and was discreetly left on one side, most of the meet- 
ing agreeing with Dr Kennelly that it is better to let welt 
alone, and that no very great practical advantage would 
result from the change The views of the 1 E E delegates, 
that if any magnetic units were named they should be those 
proposed by Dr Kennelly, viz the C G.S units of mag- 
netic potential (already called the Maxwell at the Pans 
congress), total magnetic flux, and magnetic reluctance, 
met with pretty general acceptance The other proposaf 
made by Ur Kennelly, namely, to add the prefix " ab 
or " abs " to the names of the practical units to form names 
for the corresponding C G.S units in the electromagnetic 
and electrostatic systems, so that abvolt " woul4 » the 
name for the C G S unit of difference of potential In the 
electromagnetic system, and absampere tor the C G.S 
unit of current in the electrostatic system, led to no dis- 
ou«i9ion, the 1 E.E. delegates simply expressing their dU- 
approval of this proposal^ which made the same prefix have 
different numerical values according to the name it pre- 
ceded. 

the chamber pf Government delegates, to which Gfeat 
Britain appointed at the last moment Colonel Crompton,. 
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Dr. Glazebrooki and Prof Perry as delegates, also con- 
sidered the questions of units and standards, and at the 
concluding meeting of the congress the announiement was 
made that the chamber of Government delegates had decided 
to advise their respective Governments to appoint a 
permanent international commission, consisting of two 
members from each Government, to secure uniformity in 
units and nomenclature, and a second committee to deal 
with the international standardisation of machines, this 
latter to act by correspondence 

The most interesting paper on radio-activity was that 
of Prof Rutherford, who traced one step further his re- 
markable disintegration theory of radio-activity Starting 
with the radium emanation, he traced its disintegration 
through three stages, whnh he called radium A, B, and C, 
the latter producing by its disintegration a, and 7 rays 
Ihese changes take place fairly rapidly, and the activity 
dies away approximately following a logarithmic law 
There remains behind, however, in the tube which contained 
the emanation a deposit the activity of whuh dies away 
very much more slowly By dissolving this deposit m 
sulphuric acid, it can be separated into two purls, the one 
of which will deposit on a bismuth disc immersed in the 
liquid, and the second part will remain behind That 
which remains behind is found to give out 3 rays only, and 
IS f ailed by Rutherford radium D, while that which is 
deposited on the bismuth disc gives a rays only, and he 
calls It radium E He also finds that there is another way 
of separating these two substances, namely, by heating the 
deposit on platinum to looo'* C , at which temperature the 
radium C is volatile and driven off Regarding the rate of 
decay of the activity of these two substances, Rutherford 
estimates that the activity of radium D will fall to half value 
in about forty years, while that of radium E will require only 
about one year By a comparison of the properties of radium 
E with polonium, Rutherford deduced strong arguments m 
favour of their identity, and he also considered that radio- 
telluriuin was the same The product radium D is more 
uncertain, though it may be radio-lead If these results 
are confirmed, and it is proved that polonium, radio- 
tellunum, and radio-lead are all products of the disinte- 
gration of the radium atom, a considerable simplification 
will result, and a step forward in our knowledge of radio- 
activity has been made 

The papers by Elster and Geitel concerning natural radio- 
activity of the atmosphere and the earth, and by Prof 
McLerfnan on the radio-activity of mineral oils and natural 
gases, gave the results of large numbers of tests on the 
radio-activity of various waters, oils, muds, &.C , from 
different parts of the earth's surface and from different 
depths, and they go far to show the omnipresence of radio- 
activity in the crust of the earth, though they are not yet 
sufficiently advanced to settle the important question as to 
whether there exists a large number of radio-active minerals 
in the earth which have not yet been Isolated McLennan 
deduces from the rate of decay of the emanation the con- 
clusion that the active substances in natural gases, 
petroleum, spring-water, and mercury are very probably 
identical with the emanation from radium, and he also 
mentions that there appears to be present In some samples 
of crude petroleum an active substance more persistent than 
the emanation from radium Is this the radium D and E 
of Rutherford? 

It was unfortunate that, whereas three important papers 
oh the arc were taken together in one section, the same 
time was selected for Prof Child to read his arc paper in a 
different section, so that those interest^ in arc phenomena 
could not hear all the papers , added to this, three out of the 
four arc papers were not in print at the time of the 
congress, and the acoustical properties of the rooms In which 
the meetings were held were of the very worst, making It 
almost impossible to hear the apeakera Prof Child 
attempted to explain the phenomena of the arc on a purely 
Ionic basis, which he summarised as follows — The 
current Is carried by Ions These Ions are produced, Rrsth 
either within the kathode, because of its hig^ tempera^re, 
or at the boundary surface by the impact of the positive 
ions ; second^ through the gas by the impact of the atoms 
on the negative ions at high temperature , and third, at the 
iKiundary surface of (he anode by the impact of the negative 
Ions " The theory Is, however, not very satisfying, as It 
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throws but little light on many impprtant points, more 
especially the actions going on at the surfaces of contact 
of the vapour column and electrodes, as he admits He 
also does not attempt to explain the extraordinary effect of 
slight traces of impurities, which is so marked m the case 
of the carbon arc that the present writer is of the opinion 
that with perfectly pure carbon electrodes the Carbon arc, as 
we know it, could not exist 

One of the most interesting facts brought out in Prof 
Child's paper is the great importamc of the temperature of 
the kathode, and, as he says, " the essential condition 
appears to be that the Itathude shall be very hot " Prof 
Steinmetz entered very fully into the inipnrtaru.G of the 
kathode, and he described the stream of particles which he 
considered as ifisuing from it The existence of this stream, 
and Steminelz's view that the re-lighhng of the Jlternating 
arc IS a disruptive phenomenon, received striking confirm- 
ation from Prof Lombadi's stroboscopic photographs of 
the art 

Prof Steimrietz deduced an equation for the relation 
between the arc-length, P D , and current from theoretical 
reasoning, which took the form V = o-|-b(l-|-c)/ A, where 
V IS the P D , A the current, and I the art-length , he 
applied this equation to the volt-ampere ( h^r.^tteristica of 
the magnetite arc, but the 'igrecment between the observed 
and calculated values seemed as if it would have been better 
li Mrs Avrton's form 01 equation had been adopted The 
magnetite arc looks as if it has a large future before it, as 
Its efficiency is high and the rate of ronsumphon of the 
electrodes extremely slow fn this connection Prof Stcin- 
meu said that he had obtained an efficiency of o 15 watt 
per mean spherical C P with a titanium arc, but that it 
was not in a commercial form yet Mi Blondel, ui his 
paper on impregnated arc light carbons and lamps, gave 
(if the figures were not misquoted in the reading) an equally 
extraordinary result with his new lamp and larbons, namely, 
a mean fie tn is phencal C P of 4S00 for a ;uo watt 9 ampere 
lamp, ns dgainst 700 C F for an ordiniry open arc taking 
practically the same power 

Dr hleming and Dr de Forest each contributed papers 
on wireless telegraphy and Dr Gulhe gave one on coherer 
action, there was also a highly mathematical paper on the 
theory by Mr Stone Slone Dr Fleming's paper gave a 
good general r^sumi of the subject, but contained very little 
new matter The chief interest in de borest's paper centred 
in the experiments he describes to piove that the action of 
his electrolytic receiver is due to polarisation, and not to a 
heating of the electrolyte as alleged by Fessenden The 
electrolytic receiver consists essentially of a very small 
electrode dipping into an electrolyte, the second electrode 
being large and connected in senes with a cell and tele- 
phone Normally, a very small current flows through the 
receiver, which is greatly increased directly the oscillations 
pass through it Dr de Forest maintains that this is 
caused by the oscillations destroying the polarisation at the 
Small electrode, and one of the most conclusive statements 
he makes in favour of this view is that the small electrode 
must be made the anode, and that the receiver is practically 
inoperative if it is connected to the negative of the 
local battery This would certainly not be ihe case if 
the action depended on the healing of the electrolyte, 
which should be independent of the direction of the local 
battery 

Dr Guthe treated at length the theory of the action of 
the coherer, especially from the electronic ppint of view 
The first step la assumed to be an electrostatic attraction 
between the metallic particles The electrons are carried 
over from the negatively charged metal to the other side, 
and we have a current carried entirely by the electrons 
An increase in the electrical energy produces an increase 
in the number of electrons, is, the current Increases while 
the difference of potential remains constant This passage 
of electricity is accompanied by a pressure at right angles 
to the Aow, which pushes aside the molecules of the dielectric 
which may have been between the metallic particles, end 
there remains what may be considered as a continuous 
mecalUc conductor Dr, Guthe further extends this theory 
by conskierioyg the ionisation of the gas or diefectrlc 
surrounding the metallic particles Both Dr. Guthe 's and 
Dr Fleming "s papers contain numerous bibliographic refer- 
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ences Dr Fleming ^Iso proposes the name ** kumasctipes " 
for all forms of Hertz wave detectors, but It Is not a very 
pleasant sounding term 

Telegraphy over wires was not neglected by the congress, 
and Dr. Kennel!^ gave both an eacellent theoretical paper 
on the transmission speed over submarine telegraph cables, 
and a practical one on high frequency tole|monic circuit 
tests To test the telephone circuit for effectiveness a known 
sinusoidal E M F Is applied, and the corresponding received 
current strength is measured , the ratio of these quantities 
Dr Kennelly calls the “ receiving end impedance ” of the 
circuit at the frequency used (600 in the testa) If this 
impedance exceeds a certain value, then the circuit will be 
defective or inoperative The interesting part oF the 
apparatus 15 that used for the measurement of the received 
current, this is accomplished by passing it through a small 
platinum wire (Fessenden barretter), which it heats, and 
the rhiinge in Its resistance is measured 

By this means, using a 3 micron wire, 93 microamperes 
can be rneasured, and with a 1 7 micron wire in vacuo 
3 or 4 microamperes is said to be measurable. For practical 
tests on telephone switchboards the use of a sensitive re- 
flecting galvanometer, which the above arrangement in- 
volves, IS not very convenient, so the change in resistance 
of the platinum wire Is observ^ by putting it in aeries with 
a sensitive milliameter and cell A complete portable 
uppantus of thU kind was desinbed, with which one sralc- 
djvi<ii(>n change in defleLtion of the Weston milliameter 
(orresponded to 14 milliainperes of superposed alternating 
current Curves are given in the paper showing tests of 
differ! nt lengths of cables 

The improvement of telenhonic communication by in- 
creasing the self-induction or the circuits is receiving con- 
siderable attention in the States, and Dr. Hammond liases 
gave some most striking turves illustrating the reduction 
in attenuation which has been produted by the use of 
uniformly spaced loading coils on long circuits The im- 
bprovement is very much more marked in the case of cables 
than air wires The most striking results are those obtained 
with B standard telephone cable which was heavily loaded 
so that the added inductance amounted to about 06 henry 
per mile In this case, from Dr Hayes's curves the received 
current was reduced to about ) per cent of the transmitted 
value at a distance of fifty miles with the cable unloaded, 
whereas with the loaded cable the received current was 
7 per cent Further, the great importance of terminal re- 
flection where the loaded cable joina Ihe transmitting and 
i>uceiving apparatus is most marked, as by reducing the 
self*induction of the end loading coils so as to taper it off 
and avoid a sudden change;^' in the self-induction the received 
current was increased to about iS per cent 

It IB also very interesting to note how the curves cross 1 
one another, so that short lengths of cable give better I 
results without loading, whereas the table with loading | 
and terminal taper above six miles long produces less 
attenuation than the unloaded cable, the advantage in favour | 
of the loaded cable increasing with its length 

Ihere were many other papers of great scientific interest, 
among these may be mentioned Dr Pender's paper on the 
magnetic effect of moving charges, which clears up many 
of (he differences which existed between his results and 
those obtained by Cr^inieu, and suggests several other 
interesting problems f Prof Wilson on condensation nuilel , 
two papers on the theory of conduction by Prof Drude and 
Prof. Richards, and Prof Arrhenius's paper on the electric 
(.harge of the sun 

In coniJuaion, it must be said that the congress wap a 
complete success, perhaps more so than might have been 
expected, considering the great distance many of the 
members had to travi;! to attend Tts meetings, and this was 
greatly due to the indefr/tigable energy of its organisers, 
and weclally to Prof Eliliu Thomson, the president, .Dr 
Kendvriy, and Mr Weaver The attendance at the meet- 
ings was good, and if the discussions were not always as 
full as could be wished, this was not from lack of interest 
in the papers, but from Jack of time AH the foreign 
members of the congress, Irrespective of nalionallty, were 
received and entertained in the moat hearty manner by their^ 
American coivfrArti, fully bearing out the wpild-wiiie'^ 
rsputatlon'JtiAt AdMflcg has for hoipitality 

" W- Dvpdbll 
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PHYSIOLOGICAL CHEMISTRY IN THE 
UNIVERSITY OF GLASGOW. 

'T'OWARDS the close of his introductory lecture to the 
^ course of physiology in the University of Glasgow on 
October 13, Prof McKendrick said — ^ 

1 think there can be little doubt that the nSxt grsat 
advance In physiology will be from the aide of phyaiologicat 
chemistry The phenomena of vital activity depend on 
ihemical processes in which there are either the buildiitg up 
ot complex substances by the union of simpler ones, or the 
decomposition of complex bodies into simpler ones — in other 
woids, processes that are of a synthetical or of an analytical 
nature These chemical phenomena lead, on the one hand^ 
either to the locking up, or, on the other, to the liberation 
of energy, and the energy in a living being may appear b» 
mechanical motion, heat, electricity, and to some small 
extent, and in special cases, as light and sound. During 
the last Sixty years many of the physical phenomena of the 
living being have been investigated by specifil methods.. 
It seems to me that we cannot expect much more from the 
application of the graphic method of registration, nor from 
the examination of the phenomena of electrical action in 
living tissues The microscope and the methods of histo^ 
logical research have left little to be desired as to our know- 
ledge of the structure of the elementary tissues and the 
structure of organs A new departure must be made No 
method of research seems so inviting or ho promising as 
the rigid and methodical investigaiion of the chPinicBL 
phenomena happening In living matter 

Hence the extreme importance uf the chemist and the 
physiologist working hand m hand for the future advance- 
ment of physiological knowledge At one time it was sup- 
posed that the chemical phenomena happening In the living 
body were of a different order from those occurring In dead 
matter In 1&34, however, Wdhier pointed to the first 
example uf a synthetical process discovered within the 
animal organism He showed that when benzoic acid la 
introduced into the stomach it appears as hippurib add in 
one of the excretions, after coupling, probably in the liver, 
with amido-acetic acid or glycocoll About the same time 
Henneil effected the synthesis of alcohol, and W6hler formed 
urea from ammonium cyanate As urea was then known 
only as a product of the animal organism, ils synthesis from 
inorganic substances, and in the laboratory, was a feat of 
the first importance This synthesis was the precursor of 
many others, 50 that we have now, at the lowest estimate, 
between two and three hundred chemical substances found 
in plant and animal tissues that can also be built up 
synthetically by the organic chemist Year by year we aro’ 
adding to this extensive list Some of these syntheses ace 
striking examples of the knowledge and skill of the chemists 
of the present day Such, to mention one brilliant senes, 
are the artificial productions of the sugars by the labours 
of Fischer and his pupils Take, again, the formation of 
the highly complex body camphor, realist by Komppa and 
Vorlander It may not be a day-dream if we contemplate 
the time when even the starches, fats, and proteids we use 
in our food may also be artificially formed Physiological 
chemists have ^so done much in the way of studying the 
chemical changes happening to a substanca durinjg Its 
passage through the body, but tfila is a much more dlmcult 
branch of physiological chemistry than even the synthetic 
production of organic bodies. 

And yet we are far from solving the myetery of what wo 
may call vital chemistry When we think, for example, of 
the synthetical processes by which the chemist constructs 
complex bodies hitherto only found in the tissues of plants 
and animals, the question naturally occurs how does 
nature produce these complicated molecules without the usa 
of strong reagents and high temperatures? This aspect of 
the question has been will discussed by my friend Prof, 
R Meldola, first, In an address «a president of the chemlC^ 
section of the British Association at the Ipswich meeting 
in 1M5, and, second, in an Important work, soon to bei 
published, the proof sheets of which he has kindly allowed 
me to peruse, entitled " The Qhemical Syntbesis of Vltat^ 
Products ” It Is clear from a study of the examples giveff 
by Prof. Meldola that the synthetical processes wqrked, Dttt 
by the chemist in his laboratory ere quite unlike those pcci^^i 
ring HI plant and animal tissues, and yet the reeidt-ls ihb 
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«amv, namely, the production of a complex organic com- 
pound W« have been too much in the habit of suppoBing ' 
that when we could represent the process followed by the 
chemist by an equation, that this equation represented what 
occurred In the plant or animal tissue Phyilologibts more 
than chemists have erred in this direction, and many of the 
statements m our text-books are either superficial or grossly 
misleading^ The chemist attains his end by violent means 
and with considerable rapidity, whereas, in the silent 
laboratory of the plant and animal cell, molecular processes 
ore slowly carried on oF which we know at present next to 
nothing It IS strange, for example, that we cannot yet 
follow all the steps of the process by which, under the action 
of sun-light j the green colouring matter In a vegetable 
cell can fix the carbon of the carbonic acid of the air and 
liberate the oxygen Nor can we follow satisfactorily the 
steps of the synthesis by which the carbon is built up into 
such a substance as starch or sugar Yet this is a synthesis 
Qccontplished every day by every green plant Such pheno- 
mena lit all probability are accomplished througn the 
agency of enzymes or ferments, but their real nature is still 
obscure 

I have said enough to show you the vast importance of 
chemical investigation in the physiology of the Future 
Chemistry Is but a highly specialised branch of physics 
In these days all the new discoveries in physical chemistry, 
such as the true nature of solution, the facts of dissociation 
09 exemplified by such a common phenomenon as the 
splitting up of common salt Into the 10ns chlorine and 
sodium, the charging of each ion during electrolysis, 
and the laws of osmotic pressure, which no doubt 
regulate nutrition and the interchanges of blood and lymph, 
must be taken into account by the physiologist Such 
research demands adequate laboratory accommodation and 
highly trained specialists I am glad to say our universily 
wul soon be in a position to take her share m this 
new development of physiological science The splendid 
laboratories now being built for physiology, public health, 
and materia medica will be a home for work of this kind, 
and the endowment of a lectureship in physiological 
chemistry by the trustees of the late Dr John Gneve (who 
left 6000I for the foundation of a lectureship in connection 
with the medical faculty of the university) will enable us 
to obtain the services of a trained specialist, who will give 
his undivided attention to this department of physiology 
No subject more than physiology illustrates the truth that 
all science is one. Physics, chemistry, physiology, and all 
the others are only different ways of investigating the 
phenomena of nature The phenomena of life are, however, 
the most difficult of all to investigate, and it may safely be 
asserted that the highest skill in experimental research and 
the deepest knowledge of chemistry and physics are re- 
quired for such woilc, Throughout the scientific world 
physicochemical researches are now in progress into 
physiological and bacteriological processes, lectureships and 
laboratories are springing up here and there, and it is 
gratifying to be assured that the University of Glasgow 
wHf ^ able to take her share in this work 

A FAMILIAR experiment was first shown illustrating the 
action of ordinary dust particles as condensation 
nuclei From a large globe, whicit had been allowed to 
stand for some hours, some of the air was removed by open- 
ing communication with an exhduste 4 vessel. Only a very 
few drops were formed as a result of the expansion On 
allowing air to enter the globe through a cotton-wool filter, 
so that (he pressure was brought back to its original value 
(that of the atmospher^, and allowing the air to expand as 
before, (ho drops formed were again very few The ordinary 
aiY of the room was now admitted ; an expansion of the 
air In this case resulted In the production of a thick fog 
When air hat been frped from dust by filtering, or by 
repaatecHy forming a cloud by expansion, and allowing it 
to^aettlaj the vapour Which, In the presence of the nuclei, 
wwld have separated out fn drops, must be In the " super- 
aaturat^ " condition Immediately after the expansion le 
• cWi^etied^'^ 
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Another method of producing clouds was now shown. 
Air was allowrd to escape through a* fine orifice into an 
atmosphere of steam , the mixed air and steam ware then 
passed through a Liebig’s condenser, where the greater part 
of the steam was condensed, and then into a large glass 
globe, where the clouds were observed From this vessel 
the air wab drawn off by a pump which maintained the 
pressure in the globe and condenser at a considerable number 
of ems of mercuiy below that of the atmosphere Before 
reaching the jet the air of the room had to pass through 
a cotton-wool filtcT. and then through a Jong tube contain- 
ing water, finally it was led through an aluminium Cube 
to the orifice Iho latter was about half a mm wide 
Ihe fall of pressure nt passing through the orifice was about 
15 or 20 cm In the abipnce of the filter, the air being 
admitted directly to the water tube through a tap turned 
just sulficicntiv to give the same flow as with the filter, a 
dense fog poured out from the end of the condenser tube, 
on closing Che tap and letting the air enter through the 
hlter the fog rapidly cleared, and only a fine ram continued 
to be produced While the apparatus was in this condition 
an X-ray tube was set in turinn near the aluminium tube, 
the rain was succeeded by fog, whith continued to pour out 
from the end of the condenser so long as the X-ruys were 
kept in action Condensation nuilci are, as this experiment 
proves, produced in air exposed to Kontgen rays Later 
experiments will, however, show that they have entirely 
different properties from the ordinary dust nuclei 

When air has been completely freed from dust particles, 
so that a slight expansion of the air (initially saturated with 
water vapour) does not result in the formation of any drops, 
It IS found that quite a high degree of supersaturation may 
be brought about without the appearance of a single drop 
There is, however, a limit to the supersaturation which can 
exist without condensation of the vapour in drops resulting 
To study this coodensation in dust-free air, ana to measure 
the expansion required to produce the necessary degree of 
supersaturation. a special form of expansion apparatus is . 
required The lantern slide thrown on the screen shows the '> 
construction and mode of working pf the apparatus The 
second slide is a photograph of the machine in action, the 
ex|>05ure having been made Immediately after an expansion , 
the cloud formed (in this case on nuclei produced by the 
action of radium) is plainly visible along the path of a 
concentrated beam of light from a lantern 

Let us now try an actual experiment with the expansion 
apparatus On making a slight expansion a cloud forms 
on the dust particles which are present , this slowly settlf^ 
to the bottom of the vessel The air is allowed to context^ 
to Its original volume, and a secind expansion of the same 
amount is made The drops fomed arc on this occasion 
comparatively few, and they fall rapidly , the dust particles 
have nearly all been earned down with the drops formed by 
the previous expansion 1 he fewer the nuclei on which Water 
condenses the larger will be the share of water available 
for each drop, and the more rapid will be the fall The 
next expansion produces no drops, WtiUe the aiB Is in the 
expand^ cqnditmn, the piston being at the bottom of the 
expansion cylinder, air is relpoved from the cloud chamber 
by opening the connection to the air-pump until the pressure 
IS stout 13 or 14 cm of mercury Mow that of the atmo- 
sphere , the piston is again allowed to rise by putting the 
aV space below It In communication with the atmosphere- 
The next expansion Is thus comparatively large, the pressure 
after the expansion has taken place and the temperature 
has risen to its original value being 13 cm, or more beloW 
the Initial pressure Yet, in spite X>f the high degree of 
supersaturation reached,, not a drop of water Is seen 
Making the fall of pressure 16 cm,, however, we sea on 
expan^on a shower of drops ^ and although these drops are 
few and largd, falling therefore rapidlv, yet. however often 
the same ei^anslon to repeated, the drops produced on ex- 
pansion show no diminution in number Thus the nuclei 
removed wilfi the drops are continually replaced by others 
manirfail^tured within the apparatus Itsplf 
To produce the necessary siitiersaturation to cause con- 
deniBHoa In the form of dr^s m dust-free air, the air diust 
be allowed to enand suddenly isntll (hy final volume fa ^sA 
tim^a'^ the fnitlsi volpme. The condensation Is ralo-^llhe ill 
form, and, mdiieoirer, the ndmhar ojF drqps remalny smdl 
altholi^ the expaoalon considerably exceeds this lower limit 
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Expansions exceeding the limit, vjv ^ « 1 however, give 
fogs, which Increase rapidly In density, % b In the number 
of the drops, as the expansion is Increas^ beyond this second 
limit The exMnsions required for the raln-like and cloud- 
Ifke condensations correspond to a fourfold and eightfold 
BupersaCuration respectively 

A further experiment will throw light on the nature of 
the nuclei associated with the rain-like condensation. Let 
us expose the moist air Co the action of X-rays before causing 
It Co expand. First Let us try an expansion very slightly 
less than that required to give the rain-1 ike condensation 
without the rays You observe no drops are formed Now 
let the expansion be slightly greater than the critical value 
I 25 A fog 19 seen on expansicn Thus the X-rays pro- 
duce in the air immense numbers uf nuclei having Che same 
properties, so far as their power of assisting condensation 
goes, as Che comparatively few nuclei which Che ram-like 
condensation makes visible Now a gas exposed to X-rays 
conducts electricity, and the otherwise complicated pheno- 
mena of this conduction are all reduced to comparative 
simplicity by the theory that under the action of the rays 
equal numbers of freely moving positively and negatively 
electrified bodies (the 10ns) are produced from the originally 
neutral gas It is at once suggested that the condensation 
nuclei produced by X-rays arc simply these ions 

Let us now impart conducting power to the gas by ex- 
posing It to the action of the radiation from radium Again 
we have the Eaine result , no drops are produced if the 
expnobion be less than 1 15, fog if the expansion exceeds 
this Imiil 

If we substitute for the glass shade, which has thus far 
formed the cloud-chamber, a glass cylinder with a horizontal 
metal top, we have the means of testing whether the con- 
densation nuclei produced by Rontgen or radium rays are 
really electrically charged, whether, in fact, it is the ions 
themselves which a(Lt as condensation nuclei or other 
particles produced by the rays If, for example, the roof of 
Che cloua chamber be kept positively charged, the floor 
negatively, the negatively charged ions will travel upwards 
and the positively charged ones downwards In the absence 
of an electric Held the positive and negative ions produced 
by the action of the rays will go on increasing in number 
until as many are neutralised by recombmation with ions 
of the opposite kind, or by coming in contact with the walla 
of the vessel, In each second as are set free in that Cime by 
the rays If the rays be cut off, the removal of ions by 
recombination and diffusion will continue, and the number 
of Ions in the vessel will diminish rapidly 

Experiment shows that, while in the absence of an electric 
field, quite a considerable fog is formed when an expansion, 
slightly exceeding 1 25, is effected ten seconds after Che rays 
have been cut off, with aoo volts between the upper and 
lower plates the same expansion, allowed to take place 
three or four seconds after the stopping of the rays, produces 
only a very slight shower Or, again, if the rays be kept 
on all the time the resulting fog is very much less dense 
with Che electric field acting than without it Iliese results 
are easily explained if we assume that the condensation 
nuclei are the Ions, and apply the result obtained by purely 
electrical methods, that the ions travel about 1 6 cm. per 
second in a 6eld of 1 volt per cm The nuclei causing the 
rain-like condensation without exposure to Rdntgen or 
radium rays are also removed by the action of an electric 
field , we have thus the direct proof that they also are ions. 
Recent experiments have proved that a charged conductor 
suspended within a closed space loses its charge by leakage 
through the air, and Chat the conduction shows all the 
peculiarities of that met with in an ionised gas, and. 
Indeed, it appears that this ionisation is due to the action 
of radiation of the radium type from the walls of the vessel 
and from outside Che vessel The condensation method of 
detecting ions is. It may be pointed out, a very delicate one; 
a single ion if present in the vessel will be detected 

The positive and negative ions are not alike in their 
power of acting as condensation nuclei. In most of the 
experiments shown tCMilgbC the negative Ions alone have 
m Jbec come into action^ The positive require a consider- 
ably greater expansion in order that water may condense 
upon them The final volume must for the positive tons 
be about times the IniUal instead of only 1^25, corre- 
spf^lng nT a sixfold Instead of a fourfold supersaturatlon. 
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To demonstrate the difference between the poaitlve and 
negative Ions Che same form of apparatus la usied as m the 
previous experiment. IciiCead, however, of a difference of 
pocential of 200 volts, only a or 3 volts ora applied 
between the plates, and in this experiment only a thin 
layer close Co the lower place is exposed to Che action 0/ the 
rays Under these conditions, it the upper plate is the 
positive one, the negative ions will be attracted upwardr 
Out of the ionised layer, and will occupy the greater part 
of Che volume of the vessel, while the positive enea will 
have only a short distance to travel before reaching the 
lower plate If Che rays be cut off before Che expansion 
IS made it is easy to arrange the interval to be of such a 
duration that all the positive 10ns have been removed, while 
only a small fraction of the negative 10ns have reached 
the upper plate before the expansion Cakes place. Thds 
we can try the effect of expansion when the vessel is charged 
nith pracCfcolly negative ions only. By reversing the 
electrical field Che action of positive Ions, almost free from 
negative 10ns, can be studied When the expansion is 
between 1 25 and 1312 fog or a mere shower is obtained, 
according as the direction of the field is such as Co drive 
negative or positive 10ns upward 
The ions are by no means Che only nuclei which can be 
produced within moist air from which the dust particles 
have been removed Among Che most interesting of such 
apparently uncharged nuclei are those produced in moist air 
exposed to ultra-violet light It is impossible in the time 
available to do more Chan allude to them here 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridgf — The reader in animal morphology (Mr. 
Sedgwick) gives notice that a speLial course of advanced 
lectures on certain general aspects of zoology will be given 
the zoological laboratory during the Michaelmas and 
Lent terms, beginning Friday, October 28 The course 
will include lectures by the following, and Will be given as 
nearly as possible m Che order indicated — Michaelmas 
term Mr Doncaster, the nucleus and heredity , Mr. Lister, 
Foraminifera and Mycetozoa , Mr. PunnetC, metamerism 
Lent term Mr Gardiner, the cecology of aquatic animals , 
Mr Brindley, certain aspects of regeneration , Mr Hopkins, 
animal pigments , Mr Fletcher, cell-structure, cell-division, 
and maturation of germ-cells ; Mr Heape, some problems 
connected with Che comparative physiology of Che generative 
system 

Dr Donald MacAilster, St, John's, who has represented 
the university on the General Medical Council since 18^, 
and is now chairman of the British Pharmaropcsia Com- 
mittee, was re-elected for a fourth period of five years on 
October 24 

A university lectureship in applied mathematics Is vacant 
bv the appointment of Mr. H M Macdonald to be professor 
of mathematics in the University of Aberdeen The reader- 
ship in botany is vacant by the resignation of Mr. Francis 
Darwin These offices will be filled up during Che present 
term 

The Gedge prize in physiology has been awarded to Mr 
K Lucas, fellow of Trinity, for his paper on '* The 
Augmentor and Depressor Effect of Tensions On the Activity 
Qf Skeletal Muscle." 

Ibe number of students of the first year matriculated on 
October 21 was 8^4. or for the whole year up to that date 
923. 

The late Mr, Henry Evans, of* Trinity College, be^ 
ueathed to the university his collection Of British Lepi- 
optera 

The following examiners have been appointed for the 
natural sciences tnpos . — Physics, R. T. Clazebrook arid 
W. C D Whetham- chemistry, H, O. Jones and Prof. 
A. Smlthells , mineralogy, Prof W J Lewis and L, 'j. 
Spencer, geology, A Marker and Dc. F. A Bathqr i batSM, 
9 Wager, zoology, A. Se^wtofc and 

Prof W A Herdmad ; physiology, w* Fletcher 
Prof. E Waymouth Reid ; anatomy, Dr. E. Barclay Smith 
and Prof, A Robinson 
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LoilM) Kblvin will b« installed as Chancellor of ihe Uni- 
varvl^ of Glasgow In the Bute Hall on Tuesday, 
Novajiftei' 49 , 

Butir, WlNt^LB, Dean of the Medical Faculty at Birming- 
ham l/nivanity^ has been appointed to the presidency of 

ueen's 'College, Cork, m succession to Sir Rowland 

leiuterhassit^. 

Pnpp HArky £ Clifford has been appointed acting 
head of the department of electrical engineering at the 
Massachusetts Institute of Technology, Boston, m succession 
to Dr. Louis Duncan, resigned 

At a meeting of the governors of the South-Eastern Agri- 
cultura) College at Wye, held on Monday, October 24, it 
was decided to develop further the forestry deportment, for 
which a grant will be sought from the Board of Agriculture 

Mr, Sidney H Wells and the Rev James Went have 
accepted the invitation of the President of the Board of 
Education to serve on the consultative committee in place of 
Prof. Henry E Armstrong and the Rev Dr Gow, who 
retire in accordance with the terms of the Order in Council 
by which the committee was constituted 

Yale University, it is reported, will receive by the will 
of Mr Levi Clinton Veits the sum of about 40,0001 We 
learn further from Science that the veterinary department 
of the University of Pennsylvania has received an anonymous 
gift of 20,000/ , Columbia University a gift of 3250! from 
Mr H E Garth for the establishment of a scholarship, 
and anooi from an anonymous donor for the purchase of 
books. 

A Welsh national conference on the training of teachers 
IS to be held at Shrewsbury on November 10 and ii Re- 
presentatives from the Court and Senate of the University 
of Wales, from the Council and Senate of each of the Welsh 
university colleges, from the local education authorities, 
Ihe local governing bodies, as well as from the educational 
associations throughout Wales, are expected to be present 
1 he conference will be fully representative, and is expected 
to have important results 

By the will of the late Dr. Isaac Roberts, the reversion 
of his residuary estate, probably between 30,000/ and 

t 5)Oonl , IS to be divided equally between the University of 
.iverpool and the University Colleges of North and South 
Wales, for Ihe purpose of founding scholarships In the 
award of the scholarships preference is to be mven to persons 
studying or intending to study astronomy, biology, zoology, 
botany, chemistry, electricity, geology, and physics, under 
conditions determined by the councils 

New physical and engineering laboratories were opened 
at the York Railway Institute of the North-Eastern Rail- 
way Company on October 20 by Sir Edward Gre> During 
the course of an address, Sir Edward Grey said he was 
convinced that no country was more qualified by nature and 
brains to make use of good scientific training than our 
own, and, therefore, there was all the more reason why 
there should be good opportunities of acquiring it In the 
great struggle for success everything depended on the use 
made of scientific discoveries 

Dr C Pomeranz has been appointed assistant professor 
of chemistry In the University of Vienna, Dr Johannes 
iCdnigsberger assistant professor of theoretical physics at 
Freiburg, and Dr Paul Rabe, of Jena, has been raised to 
the standing of assistant professor at Jena Profs. H Joly 
(nra^einaCics] and A Dommer (mechanics), of Lausanne, 
hats been raised from the rank of assistant to that of 
Oi'dlnary professor Dr. Sommer has been appointed pro- 
fessor of mathematics at the Danzig Technical College, 
Dr KuHbaum, of the Charlottenburg National PhysTcaJ 
Laboratory, has been appointed ordinary professor at the 
Bi^Un Tei^nlcol College ; and Dr Max Bodenstein assistant 
ptpfniBQr of chemistry at the University of l^ipsjg 

The meeting of teachers engaged in London polytechnics, 
1;echli|cAl institutes, and schools of art, announced In our 
< laqC' Imuei was held at Birhbeck Cotlsge on October aa, to 
hiofttHto an aseociatlon of technical teasers for the advanee- 
'Aaent of technical education generally. Interchange of ideas 
/"pn itdethods of tsgchlng, and the safeguarding of professional 
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interests The following resolution was adopted by a large 
majority — That this meeting hereby* decides to form an 
association of science, technological, and art teacheYs 
engaged in the London polytechnics, tedinical institutes, 
and schools of art, such association to comprise both per- 
manent stalls and evening teachers, other than those 
engaged in purely secondary work " An executive com- 
mittee of fifteen members was appointed to draft rules and 
constitution, and to report to a general meeting to be held 
in January 

A COPY of the prospectus for 1904-5 of the Leith Nautical 
College has been received The college is devoted wholly 
to technical instruction in subjects directly connected with 
the sea It is equipped with physical and mechanical 
laboratories and appliances for every branch of nautical 
education Experimental work is provided in magnetism 
and electricity m regard to their seafaring application, In 
the teaching of seamanship, and in shipbuilding The 
teaching arrangements are framed to suit the needs of Iho 
migratory seafaring community , for students can enter at 
any tune, and can attend for long periods or for recurring 
short periods, as may be convenient to them The work of 
the Lollege, as the progiamme of InstruLtion shows, is in no 
way limited by the requirements for the Hoard of Trade 
examinations, but every facility la offered in the numerous 
subjects of a higher naval education Among courses of 
study included in this programme may be mentioned those 
on oceanic meteorology and instruments, with the bearing 
of meteorological elements on ocean routes, and on ship 
mancEUVring in cyclones, on shipping and commercial law, 
including the Lommercial duties of .'i shipmaster , and on 
ship suigery, medicine, and hygiene at sea Special classes 
have been arranged for fishermen in fisherman's navigation, 
weather knowledge, knotting and splicing, and in rigger's 
work 


SOCIETIES AND ACADEMIES. 

Paris 

Aeademy of Sclancaa, October 17 — M Mucarc in the 
chair — On the four first numbers of the photographic 
catalogue of the heavens published by the Observatory of 
Toulouse M LoRwyi Ihe parts now published contain the 
rectilinear coordinates of 32,275 stars, obtained from 186 
negatives Ihe Introduction to vol il , bv M Baillaud, also 
gives a complete account of the method of reduction followed 
at Toulouse, as well as of the special methods used in the 
measurements of the coordinates and for the calculation of 
the constants An account is rIso given of the method 
adopted for measuring the relative magnitudeh of the stars 
and of an experimental study of the photographic objective 
employed Statistical studies made at the Observatories of 
Oxford, Toulouse, and Potsdam have shown that the mean 
distribution of the star images in the negatives of the cata- 
logue IS not uniform, and prove that the focal surfaces of 
the SIX objectives studied (Alger'ia, Oxford, Paria, Potsdam, 
San Fernando, and Toulouse) have an appreciable curvatuie, 
— ^The study of the third group of air bands with a strong 
dispersion H DMiKndrna and A HaniiApdil. A de- 
tailed description is given of the study of the third group 
of air bands Occupying the more refrangible half of the 
ultra-violet region (A 3600 to X 2O00) The general result 
confirms the conclusions arrived at m 1885, each band under 
strong dispersion being always formed of eight series of 
rays Tn arithmetical progression A drawing is given for 
Che band X 2370, in which this sCnicture is clearly shown. 
^On a new system of micrometers G Mllloelwu. The 
iVlre micrometer, which is attended with certain Incon- 
veniences, is replaced by an Instrument based on the 
principle of the hellometrr Two Identical plates of glass 
with parallel faces are placed in a plane perpendicular to 
the optical axis of the telescope employ^, between the 
objective and the eye-plece. 'The plates turn round a 
cofiunon axis and give rise to a double image of the star, 
;the diBtanoe between the two^ Images being practically in- 
dependent of small disiHocements of the telescope — Otnwrv- 
atjoRs of the eun made at the Observatory of Lyons vltfa 
the ]6 cm. BYunn^r etiuatorial during the selond guarfer 
of 1904 I J. Attinauiiiek The results are eurnmarlsed ifi 
three tables giving the number of spois^ their dU^ibuttoii 
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in latitude, and the distribution of the faculae in latitude — 
The elements of iiTolecular vibrations in relation With the 
sense of propagation of sound waves L Bardi In view 
of the impossibility of explaining’ the orientation of sound 
by the ear by the usual theories, the author propounds two 
hypotheses to explain this — Researches on the boiling points 
of mivturei of volatile liquids C Marla The boiling 
point constants of a given pair of volatile liquids and a non- 
volatile substance being given, the question is raised as to 
whether it is possible to calculate, a priori, the value of the 
boiling fioint constant corresponding to the mixture This 
calculation has been made by Neinst, and an experimental 
study of this formula has been made by the author witli 
mixtures of water and alcohol and resorcinol The 
divergence between the theory and the results of the ex- 
periments is considerable, and an examination of the funda- 
mental assumptions used in the formula is made to see if 
the cause of the divergence can be elucidated Further 
experiments are required before the theory 1 an be completely 
made out — The action of solutions of organomagnesium 
compounds on the halogen derivatives of phosphorus, 
aisenic, and antimony V Ausar and M Billy. Phos- 
phorus trichloride reacts violently with solutions of mag- 
nesium methyl iodide, giving the chluiide of tetramethyl- 
phosphoniuin, phosphorus iodide, and magnesium chloride 
With chloride of arsenic the chief product of the reaction 
IS trimethylarsme oxide, with antimony trichloride several 
substances are formed, from which, bv treatment with 
potassium iodide, the iodide of ethvlstibine can be isolated 
— On an organic persulphate R Poaaa and P Bsrtrand. 
The sulphate of dinaphthopyranol, obtained by treating 
dmaphthopyranol with dilute sulphuric acid, possesses 
oxidising pioperties, setting free iodine from an acidified 
solution of potassium iodide, and oxidising alcohol to alde- 
hyde It thus appears to be a true persulphate, analogous 
in compositioil with Caro's acid — Ihe constitution of 
rosaniline sails and the mechanism of their formation Jules 
•ehmldlln. — Anthracene tetrah>dride and octahydride 
Marcel Qodehot These hydrides have been obtained by 
applying the method of Sabatier and Sendprens The octa- 
hydride IS the more stable Of the two, and i& the main pro- 
duct when the hydrogenation is earned out at 200"^ C The 
oxidation products and the reactions with the halogens have 
been studied — On the origin of the carbonic acid of the seed 
during germination Edouard llpbaln. It is established 
that the carbon dioxide is produced at Ihe expense of the 
albuminoid materials of the seed — Study on the successive 
states of plant material Eug Charabot and Alex 
Hdbert — -Vital periodici^ of animals submitted to the 
oscillations of level in sleep sea Georges Bohn. -The 
agglutinating cells in tile Eolidia Paul Abric — Descrip- 
tion of some new species of trypanosomes and parasitic 
Hfiiiugrcgarina of marine Teleustea L Brumpt and C 
— On the auxospores of two pelagic diatoms 
J Povlllordi — The geology of the Orller region Pierre 
Tarmlar. — On macles G Prlodol 

^ 

DIARY OP SOCIRTI^S. 

■X ^ 

FRIDAY^ OcTOIIER gB Nr 

JPhvsical Socibtv, Bt 5 — An Inierffrcnce Apparatua for the Califaraiion 
of KxteniouieterB John Morrow and E L Wailcin — A Senaliive 
HyBromeirr Dr W M Thormon —Not* on n Property of Lensea 
Dr G E Allan 

SATURDAY, October 29 

Essex Field Club, at 6 30 (al Essea Muuum of Natural HlNtory, 
Straiford) —Fresh Water Biological Research and BioIobicrI btnliona , 
D J ScourfieJd 

TUESDAY, November 1 

Initiiution op Civil fiNGiKpans, bi B — Inai^ml Address by the 
preaident. Sir Guilford L Molesworch, iC C I B — Preaenuilon of the 
Council s Awards, and Recaption In the Library 

WEDITESDAY, November s 

SoGlETV OP Public Analysts, at B— Th* Detection and EslImBiion of 
Small QoantUia of MalloBa In the Prasance of Daairosa Julian L 
Baker and W D Dick ~The Use of Pallediuin Hydrofen as a Reduc 
mg Agent in QuEBiltacIvu Analysis Alfred C Chapman —Some Recent 
Abnormal Milk RsbuIib Sidney Harvey, 

Entomological SocIety, ac B. 

« THURSDAY, November 3 
Cmmical Society, at 0 —Note on the Action of Nitric Acid oo lha 
J B Cohen and J,, Golecliff— Tbe CondensaiJon of Form 
aldehyde with Acetone (Preliminary Note) E A Werner —Union 
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